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Preface

This book is a collection of Ostrich Nutritional Bulletins and
Articleswritten during 1997, 1998, 1999, 2000 and 2001. All of
the Blue Mountain Ostrich Nutrition Bulletins have been
published on the Internet and some of the articles have been
published in major Ostrich magazines and in Ostrich association
newsl etter periodicals.

Thisbook isdesigned as asupplement or companion to the other
Blue Mountain books entitled 'Understanding Production
Ostrich Nutrition - First Edition' publishedin 2001 and 'Ostrich
Diagnostic Centre - First Edition' published in 2001. For a
complete background of Ostrich nutrition, Ostrich feed
management and Ostrich farm management, all three books
thoroughly compliment each other resulting in a complete
picture of production Ostrich information.

There are somereferencesto the Blue M ountain Feeds company
in this book. This book was not intended to be used as an
advertising tool. It wasintended to educate the producer with an
awareness that all manufactured feed and feed premixes are not
the same--and, how to identify the difference. Please keep in
mind that al statementsreferring to this company's products are
still nutritional facts based on sound nutritional principals

It ismy hope, through this publication, to increase the awareness
of adequate nutrition practices for all Ostrich producers. Many
problems we are fighting each day can be solved with proper
nutrition and nutrition management. Itisthefirst step towardsa
successful and productive livestock operation.

If you have any comments or questions, | would enjoy talking
with you.

Daryl Holle
303/678-7343
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Disclaimer
This book has been prepared in good faith to provide a useful world-wide
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A book of Blue Mountain Ostrich
Nutrition Bulletins and Articles for
anyone involved with the production
of Ostrich.

About the Author.....

Animal Nutrition is not anything new to Daryl
Holle, President of Blue Mountain Feeds, Inc.
He started, with his father as the tutor,
developing balanced feed rations for his
livestock projects when he was growing up on
a northeast Kansas farm. These livestock
projects included poultry, beef cattle, hogs,
pheasants, and quail. He began intensifying
his study of nutrition, at an early age, in order
to help his brother increase production on a
large poultry operation of 4000 laying hens.
After that, Daryl went to work for IBM as a
technical troubleshooter flying al over the
United States solving various problems. In
1979, Daryl returned to the farm life that he
had missed and bought a dairy farm of 600
milking cows. Using the computer skills
Daryl learned at IBM, combined with his
previous background in nutrition, he become
very proficient a nutrition and feed
formulation. He experimented with new ideas
and concepts constantly.  Other farmers
noticed his work and began asking Daryl to
do their nutritional consulting and a whole
new business began. In 1991, Daryl sold the
dairy farm because the nutritional consulting
business had become amost full time.

Today, Daryl still does some dairy cattle
nutritional work and some contract nutritional
work for a large vitamin and minera premix
company. But his new love is Ostrich
nutrition.

He formulated Blue Mountain Ostrich Feeds
in 1991 after purchasing Ostriches and was
unable to find feed that he felt would work
well enough

By Daryl Holle
Animal Nutrition Consultant

Ostrich Feeds & Feeding 2001, published by

Blue M ountain Feeds, I nc.
2001 Blue Mountain Avenue
Berthoud, CO 80513

to be a high-potency, performance feed.
"These birds respond more to good nutrition
than any animal | have ever worked with and
that makes it fun,” says Daryl. Blue
Mountain Ostrich Feed began interstate
distribution in 1992 &fter friends and
neighbors began asking Daryl for hisfeed and
the demand just kept growing. The Blue
Mountain feed is currently being distributed
in many U.S. States and in 1998 began
international distribution overseas.

One of Daryl's main objectives is to educate
farmers  about  feed--specifically  the
feedstuffs, minerals and vitamins and how
they all must work together. Daryl has been
traveling extensively throughout the region
gpeaking a local community meetings,
seminars and workshops in an effort to help
people become knowledgeable about the
details of feed. He has also taken many field
trips to help solve various bird nutritional
problems that farmers are experiencing.

In addition to managing his company, Blue
Mountain Feeds, Inc., Daryl keeps busy
assisting others who have trademarked license
agreements for processing and marketing
Blue Mountain Ostrich Meats, Blue Mountain
Ostrich Leather, Blue Mountain Ostrich Qil
and Blue Mountain Feeds International .

Daryl and his wife, Donna, have been raising
Ostriches for a number of years and will
continue to do so in order to fully understand
and help achieve the industry goals of the
future.



About the Co-Author.....

Fiona Benson
Ostrich Nutrition Consultant

Blue Mountain I nter national
P.O. Box 267
Hopefield, RSA 7335

Fiona Benson grew up in the United
Kingdom, the daughter of Rex Paterson OBE
who had the largest diary farming enterprise
in the country for several decades. He was
a pioneer of modern dairy farming practices.
In his words Rex “was never afraid to
guestion the reasons for commonly accepted
practices. We would find ways of measuring
everything which occurred. As our business
developed, we found that many things in
farming followed unexpected, but clearly
defined patterns. This particularly related to
the influence of men and feeds on milk
yields.” Fiona has inherited that questioning
approach.

She spent 10 years running her own dairy
farm As aresult of divorce she left agriculture
and became involved in development of
computer- based management accounting
systems.  This experience has aso proved
invaluable in assisting in  extracting
information and interpreting that information.

In 1994, now living in Cape Town, South
Africa she became interested in the Ostrich
Industry and ostrich meat in particular. She
and her husband Richard recognised that
Ostrich Meat would become a major meat for
informed consumers as a result of its quality
and particularly the health benefits.

Very quickly they learnt that very little was
known about the meat and production levels
on farm were exceedingly low. They
purchased a smallholding and by the end of
1995 had their first Ostriches to help
understand where the problems | ay.

It became clear very quickly that there were a
combination of factors - nutrition, farming
practices and the monopoly situation that had
controlled the industry till the end of 1993
being the most significant.

In the latter part of 1996 Fiona started to use
the Internet as one method of gathering
information. At the end of 1996 a major
incident resulted in a temporary ban of SA
Ostrich Meat to Europe. At the First Ostrich
Meat Congress, held in Oudtshoorn in
February, 1997 Fiona heard for thefirst time a
plea from those marketing Ostrich Meat. The
message was sent to the industry to please
overcome the inconsistencies in colour, taste,
aroma etc. in the meat being produced.

At the same time, through the Internet, Fiona
became aware of Daryl Holle sending out the
same message. This led to communication
that made it clear to Fiona that Daryl Holle
was providing solutions. It was clear he had
studied the birds intensely and understood
them well. Blue Mountain International was
established as a mechanism to enable this
expertise to be available to producers outside
the US.

In June 2000, Fiona and Richard moved to
Blue Mountain Ostrich Farm to enable
expansion of the farming operation.

As a member of NOPSA and The BDOA she
has attended meetings of the IOA and taken
part in Strategic Analysis Sessions of both the
SA Industry and the Global Industry.

Vigiting, listening to and observing the
problems of the processors, working directly
with the consumers of our end products, and
having the opportunity to visit many farms -
large and small both within South Africa and
overseas - has provided the opportunity to
verify many things.

She remains committed to assisting producers
achieve their objectives of producing Quality
products - Cost Effectively.



Feeding Management, IsIt Important?

Ostrich Nutrition Bulletin #1
December 15, 1996
By: Daryl Holle

Theart of feeding birds properly for good performanceis one thing many folkstake for granted. Some
feel that you simply feed and water them and that'sit. Y ou can be feeding the best nutritional feedin
theworld, but if your feeding management is poor, the performance resultswill be very disappointing.
Thisistrue for any livestock specie, but especially true on Ostrich. Ostrich do NOT tolerate poor
feeding management. Y ou might be asking yourself ‘what does Daryl mean by feeding management'?

A perfect example of afeeding management situation happened thisweekend. | received acall froma
large rancher in anearby state. He stated that they have been raising birdsfor several yearsnow. This
last year, they had 24 breeder pairs of Ostrich over 4 yearsof age. These breeder birdslaid atotal of 48
eggs. Out of the 48 eggs, only half werefertile. Out of the 18 chicks hatched, only 11 are alive today
and they are not well. To make matters even worse, he stated that when the weather turned colder the
first of December, they began |oosing some adult birds. Since December 1st, he said they lost 3 adult
birds. When these birds were posted--no problem was found. The rancher was NOT using our Blue
Mountain feed, but told him | would make afield trip to seeif | could help.

When | arrived at the ranchers place, | stopped and examined these birds from across the fence. The
birds were reasonably feathered, but on a second look, were very thin. The spine of most birds stuck
out the top of their back like a razor blade. As a couple birds came to greet me at the fence, they
allowed me to lift their wings and view their body. There was NO FAT on THESE birds, and the
biggest problem | saw was that therewas NO MEAT either. After contacting the rancher at his house
and walking through the rest of the birds, we discussed the situation over a cup of coffee.

The rancher filled mein on his background of feeding the birds during the last several years. He had

tried amost every brand of commercial feed (except Blue Mountain because he claimed it was

inconvenient for him to get and was rather expensive), and never had any luck with any of them. He

then resorted to grinding/mixing his own feed using a supplement put together by some local Ostrich

rancher. | then asked him if these supplement bags had atag on the bags and he replied "no, they did

not". | saw no clue so far asto hisproblems other than atotal disregard for what wasin those unmarked
supplement bags.

| then asked a series of diagnostic questions. 'Have you had your alfalfa tested for protein and
Nitrates? Theanswer wasno. 'Areyou onwell water and how much do the birds drink per day? He
replied he was on well water and he did not have any ideaif the birds even drank water--he assumed
they did. 'Have you ever had your well water tested for bacteriaand Nitrates? Hereplied no. 'Does
your grinder have scaleson it or how do you weigh out the ingredients? Hereplied no, | just kind of
know how much to put in of each ingredient. | asked him how much he fed each bird per day on the
average and hereplied'about 4 1bs.". | asked how he knew that--do you weigh the amount to each pen
every day or what? Hereplied that he knew just about how much was enough and that'swhat they got.
| asked him how many times per day he fed as the birds had no feed when | walked around the pens.
Hereplied 'well, normally | feed twice per day. But, it was so windy last night that | thought | would
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wait until thismorning to feed asit would just blow away'. 'l wanted to feed first thing this morning,
but thewindisstill ablowing'. "They say it should die down here pretty soon'. | looked at my watch
and it was 12:00 noon--straight up!

This is a perfect example of INCORRECT feeding management. There is NO WAY to help this
gentleman find his problem. It could be starvation, water problems, alfalfa problems, erratic feeding
schedules, inaccurate wei ghts causing bad rations, or any number of other things. He has never tested
anything and has this bad habit that he knows how much something weighs without weighing it each
time. Anyone of the above items may not be a disaster by itself, but add them all together, and itisa
nightmarewaiting to happen--AND IT HAS! Ostrich do not perform well on poor feeding management
practices--and sometimes they die because of it.

Insummary, | spent two hourswith thisrancher discussing GOOD feeding management practices. He
isgoing to test the well water every 3 months, his alfalfaon every NEW batch, and make sure that his
birds are drinking enough water. Heis putting up windbreaks around the feeders and promises hewill
feed exactly at the same time every day and weigh the amount fed. Lastly, we discussed his loosely
defined nutrition program and changed it into an aggressive program with performance factorsbuilt in.
He now knows how to read bag tags and identify what heis getting for hismoney spent onfeed. 1t will
probably take afull year for himto totally recover from this mess--but there is no time like the present
to begin.
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Planning Y our Feeding Program Strategy

Ostrich Nutrition Bulletin #2
January 1, 1997
By: Daryl Holle

Step 1 to keep in mind when feeding your birdsis to first decide whether your Ostrich are PETS or
PRODUCTION LIVESTOCK. If they areyour pets, then most any kind of feeding programwill work
as not much is expected except survival. If you own Ostrich for production livestock purposes, which
means you want them to produce and re-produce as well as possible, your best bet isto divein and
understand as much as you can about nutrition asit WILL make the difference between success and
failure.

With the advent of so many commercial dog foods in the last 20 years, many ranchers dogs are fed

MUCH better than their Ostrich are--and it s the Ostrich they are trying to m ake money from as
production livestock. However, the temptationisjust TOO great for many ranchers. "We need to get
our feed costsdown", they say. Lowering feed costsisagoal weall should haveto allow our operation
to run as efficiently as possible. But, feeding alittle fish food, cattle supplement, calf starter, corn,
alfalfa, and putting out some minerals and vitamins in a bucket for the birds (just in case they might
need it) is an absolute disaster waiting to happen. It may take one year, or maybetwo years, but it will
come crashing down--sooner or later.

Y our best evidence of what you need to know about animal nutrition liesin ranchers of other livestock
species. Now, | am NOT talking about the backyard farmer with asteer and 10 chickens--1 am talking
about the farmer who makes his LIVING from his production livestock. Search out a large dairy
farmer, cattleman, hog farmer, poultry farmer, that makesaliving off thelivestock. Ask for the"manin
charge”" and see what he knows about the nutrients he is giving to his livestock daily. If heis an
efficient operator, he will be able to tell you "right off the top of his head" what the percentage of
protein is for each group AND WHY. In addition, he can tell you the fiber level, energy level, fat
level, and how much the average animal consumes each day because everything is weighed and
controlled. Y ou might be shocked to learn that he can also tell you the level of calcium, phosphorus,
vitamin A, vitamin D, vitamin E, and selenium for each group of animal rations. He can also tell you
how he adjusts different rations to achieve a desired result during the different seasons of the year.

Most profitable livestock ranchers have "dug in" and learned al this nutrition stuff by making an
EFFORT to do so. They understand that what comes out of a production unit can be no better than
what was put intoit. 1tisNOT the COST of feed these nutritionally intelligent folks worry about. I T
| Sthe cost per pound of gain, the cost per hundred pounds of milk, the cost per baby pig born, the cost
per dozen eggs, the cost per fertile egg, and so on. Low feed cost per bag has NOTHING to do with
profit.

If there presently isno market for birdsin your area, then production probably isnot your present goal,

and it is tempting to feed as cheaply as possible with poor nutritional diets, until a market develops.
Birds with good production capabilities cannot be turned on or off like aswitch. Down feeding birds
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with good production genetics over a period of a year or two will have detrimental effects on their
production abilitiesfor therest of their lives. Ranchers of other livestock specieshavealready tried this
when certain government programs came along making it advantageous to hold animals out of
production for along period of time. Theanimalsjust don't come back to high production unitsagain.
In parting thistime, | want to leave you with onelast thought. The method that some Ostrich ranchers
use to get their feed costs down with poor quality commercial feeds and "home brew" mixtures has
ALREADY BEEN TRIED by ranchers of other livestock species. It doesn't work! It did work 30
years ago as the cost of feed ingredients was cheap and the products produced by the livestock were
high in comparison. But today, ALL those ranchers are GONE as they could not survive. Ostrich
ranchers need to pay attention to thishistory of livestock production and nutrition so we don't re-invent
the wheel at the sacrifice of many ranchers.

The feeding strategy choices for all livestock ranchersis alwaysthe SAME. Y ou are either going to
learn as much asyou can about nutrition and feed for production, or you're going to feed theanimalsas
pets, or get out of the business. Thereisno "riding thefence" halfway between asyou will lose. If you
are going to feed for production, work to understand what that is. 1f you are going to feed the birds as
pets, look on abag of quality, dry dog food and see how many minerals and vitamins have been added
to balance theration to seeif your birds are getting asimilar balanced diet of needed nutrients. Spend
as much time on learning about nutrition as you spend on the other aspects of your incubating and bird
raising. After all, nutrition affects everything in your operation--you can't get to first base without it!
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Achieving an Economical, Quality Feed

Ostrich Nutrition Bulletin #3
January 15, 1997
By: Daryl Holle

Inworking the phones at Blue Mountain during the week, | get to hear alot of rancher comments about
their idea of what they looking for in feed for their birds. The comment | hear the most oftenis: "I'm
just looking for an economical feed with quality”. | know what is meant by most peoplewhen they say
this, but sometimes this statement means different things to different people. When using the words
"economical" and "quality"” in the same sentence, it can become a paradox like going to Tiffany's and
asking on what floor the garage sale is!

To someranchers, economical means''cheap price” period. To other ranchers, economical means'cost
effective” without any restrictionson price. To someranchers, quality meansit keepsthe birds"aive"
and they liketo eat it. To other ranchers, quality means "performance” in units of production, health,
and overall effect on profit.

If you are looking for a "cheap price” commercial feed that is of the quality to bring ultimate
"performance” to your birds, | cantell you the search isawaste of your time--it does not exist. In order
to lower the cost of a superior quality feed, something has to go--and it won't be the manufacturer's
profit that is left out, it will be alower quality of ingredients and less of the performance nutrients.
Thatislifeasitisinthefeed business. Thereisnothing more costly to abird operation than acheap

priced feed with poor performance factors. | receive callsall the time from folksthat have n 't raised a
chick yet, and some with several pairs of 4-5 year old birds that have never laid an egg. All of them
have onethingin common. They havetried every cheap feed thereisasthey are NOT going to pay the
higher price for quality feed.

Isit possiblefor arancher to come up with alower cost feed that has high quality performance factors
builtin? Theanswerisabig YES! Therearetwo secretsto doing this--First, understand nutrition well
enough to know awell fortified, quality feed ration when you seeone. To accomplish that takes some
work, but it isthe biggest SINGL E thing you can do for your bird operation. Now, | do not mean that
you haveto becomeanutritionist, | only mean it isimportant to understand how important protein, fat,
fiber, energy, calcium, phosphorus, potassium, zinc, selenium, magnesium, copper, manganese, vitamin
A, vitamin D, vitamin E, are to the success of quality feed. Itisalsoimportant to realize that vitamins
such as choline, niacin, riboflavin, thiamine, d-panto acid, and biotin need to be added to your feed
rations. You can get this information from any library in books on animal nutrition. However, this
information is also included in asimple to understand format in my book entitled "Ostrich Feeds &
Feeding". If you don't already have a copy, order one today asit will help you understand the basics
and how to identify them.

The SECOND secret is to do more of the work of making feed yourself. Select your own quality

ingredients, add on al of the good things you now know you need as you have spent some time
researching the nutrients in step #1. You can either make up this feed with your own grind/mix
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equipment, or have it made for you at alocal mill to your specifications. Work to save money on
ingredientsin feed you don't need and spend more money on ingredients causing your birdsto perform.
Thiswill bring you HIGHEST QUALITY feed in the most cost effective manner.

We have been working with ranchers and their feeding programs all over the U.S. for several years
now. We have rations and feed making guidelines for most parts of the country. One part of our
businessisto supply TON PAK Swith the correct vitamins, trace minerals, and amino acidsto MATCH
these recommended rations.

More often than not, the right sources of these trace minerals and vitamins are hard to find locally that
match the recommended rations. ThisTon Pak system makesit easier for the average Ostrich rancher.
But, it doestake extrawork--which causes many to abort theideaand just feed the cheapest commercial
feed they can find. A good, cost effective, quality feed can only be achieved with effort. If it is
performance you are looking for from your birds, | highly recommend you get started on this project
today!
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Effects of Good Nutrition on Ostrich

Ostrich Nutrition Bulletin #4
February 1, 1997
By: Daryl Holle

Many Ostrich ranchers have never had livestock before, and many have never raised livestock as an
income producing operation. A successful livestock rancher already hasthe advantage of knowing that
what goesin the mouth of theanimal determinesits productivity and the productivity of itsoffspring. It
is amazing to most Ostrich ranchers just how many things can be directly related to a good nutrition
program or a BAD nutritional program.
In its research and testing programs, Blue Mountain Feeds has found the following things can be
directly related to a poor nutritional feeding program and usualy can be corrected, or partially
corrected, with a higher quality, good nutritional program:
BREEDER PAIR NUTRITION
I mpactions
Sluggish breeding activity
Infertility
Birds going off feed
Males not coming in season
Low or no egg production
Nervous birds and habits
Sudden death syndrome
Ruptured Arteries
Poor feather quality

Low tolerance to extreme weather

Less tolerance to bacterial infections
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EGG/EMBRYO PROBLEMS

Extreme egg sizes
Egg shell quality
Egg shell porosity
Chalky eggs
Egg shell too hard
Early embryo deaths
L ate embryo deaths
Weak pipping strength
Many assisted hatches
Chick deformities
Abnormal yolk absorption
Crooked legs, toes, beak
Early chick death

All the above symptoms can be affected by the breeder pair nutrition, both for the breeder parents AND
the egg/embryo/chick. The laying hen hasto pass on an adequate amount of nutrients to the egg yolk
for the embryo and chick to have the best chance of survival. The egg yolk is what the embryo
develops from and is the most important source of needed nutrients for proper development. After
hatching, the chick is till relying on these yolk nutrients to get its start in life.

Diluting the compl ete feed ration with corn and alfalfaal so will causetheitems shown inthe abovelist.
Doing this alters the level of some nutrient ratios and diminishes the amount of many. Adding
WH ITE paint to RED paint does not make it MORE RED.

In my opinion, there is only one way to feed breeder birds and that is with the best nutrition you can
find. Hereagain, the cost per bagisirrelevant! The performance value of the feed iswhat makesthe
feed cost effective. Thereisusually only around $100 difference per breeder pair feed cost per Y EAR
between so-so feed and excellent feed. Asyou can see from the above list, it won't take long to pay
back that $100 extra many times over. And, make raising your birds and incubating the eggs a
WHOLE LOT EASIER!
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How to Identify Good Nutrition for Ostrich

Ostrich Nutrition Bulletin #5
February 15, 1997
By: Daryl Holle

Follow up On The Feed M anagement Discussion In Bulletin #1

In Bulletin#1, | talked about afield trip | made in the middle of December at the request of an Ostrich
rancher in anearby state. Theindicated problemswere adult birdsdying, chicksnot growing at all, and
very slow weight gains on slaughter birds. The summary of thisbulletin wasthat these birdswereona
very poor nutritional feeding program and that the feeding management was less than desirable. The
rancher started immediately on an aggressive Blue M ountain feeding program around December 20th.

| spoke with thisrancher yesterday and the report was excellent. No more adult birds have perished--
even during the sub-zero temperatures we had during January. All birds have gained a good 40
pounds, according to the rancher, and all chicks are showing rapid growth. All breeder pairs are

showing signsof court ingwith several pairsmating. Therancher isvery pleased asthiskind of activity
never occurred before April or May in yearspast. Once again, agood nutritional diet along with good
feeding management pays off in abig way. | just can't say it any more clear than that!

How To Identify Good Nutrition For Ostrich

Identifying a feed, or feed formula, with good performance characteristics is difficult and takes
concentrated effort. If itisacommercial feed, they aretell-tale clueslisted on thetag. However, this
tag reading takes some practice and a general understanding of WHAT to look for.

Feed quality and consistency are also tell-tale clues. Thisisusually wherethe manufacturers selection
for ingredients used in the feed comesinto play. Also, the manufacturing quality of the product itself is
very important. 1f the feed wasnot mixed correctly, or was poorly manufactured, thefeed will NOT be
a performance feed.

The age of feed has asignificant effect on the performance of thefeed. Complete pelleted commercial
feed will hold its potency for a least 3 months from manufacturing if stored correctly. Some trace
mineral/vitamin premixeswill hold their potency for 6 months or more. For longer periods of storage,
the vitamins begin to break down and degrade.

For this reason, we at Blue Mountain Feeds manufacture feed by order only. And, we do not except
dedersor distributorswanting to put in large inventories of stock in case anew customer comesby ina
few months. The advance order system works GREAT if everyone plans ahead just alittle bit. It also
ensures that feed is fresh and the customers gets the biggest bang for the buck.
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Adult Birds Dying
What |s Good Feed Fortification?

Ostrich Nutrition Bulletin #6
March 1, 1997
By: Daryl Holle

Adult Birds Are Dying

| have received several calls this last week from ranchers around the U.S. asking for help with the
problem of adult birds dying suddenly. In EVERY case upon examining the feed tags, the nutritional
diet was extremely short on some very basic nutrients Ostrich need. Most al of the feeds reviewed
were extreme low or had no added copper which will cause arteries to burst. Many feeds had no
supplemented cal cium or phosphorus or inadequate amounts of these important minerals. The cheap

feeding concept isfinally catching up with many ranche r sand unfortunately hasruined afew already.
It is hard to raise chicks when the breeder birds are dead.

Oneimportant item for all ranchersto remember isthat it takesalmost 1 full year to determine the full
impact of your feeding program. If you have just changed to a better feed, you will realize the benefits
from thisayear from now. The ultimate benefits will come in two years from now. If you have just
changed to aworse feed, you won't see the full impact of that change until a year from now and the
extreme impact of that change two years from now. Changing feedsisa SERIOUS matter. Study all
you can to make SURE you made the right decision!

What |s Good Feed Fortification?

| am sure you have heard feed company advertisements saying Aour feed isfortified with trace minerals
and vitamins. Or, "our feed is fortified with chelated minerals.” All these types of buzz word
statements may be true of a certain product, but | look at the word "fortified" much differently.

An Ostrich feed, or any feed in general, has to be very well thought out to achieve the goal of being a
feed with "good fortification”. A well fortified feed iswhen all componentsand ingredientsin thefeed
have a specific purpose and each of those components and ingredients are from the very best sourcesto
ensurethat the specific purpose gets done within the body of the bird. Thisiscalled "proper ingredient
selection”.

An example of proper ingredient selection would be the mineral Calcium. There are many feed
ingredientsthat can be used to achieve the correct level of calciumin the birdstotal diet. But, some of
them are very high in other minerals, or metals, that are NOT desirable for Ostrich and can cause slow
weight gains, poor production, and off flavor meat if used.

A feed with good fortification not only containsthe proper ingredient selection, but it also containsa
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"balance” of nutrients. Many ranchers, and some feed mills, do NOT understand what this balance
term means. Let'slook at thisterm by using a children's Teeter-Totter as an example. On one end of
the Teeter-Totter is the feedstuff ingredients such as afalfa, corn, soybean meal, wheat midds, or
whatever. Onthe other end of the Teeter-Totter isminerals, trace minerals, vitamins, and additives. A
feed with good fortification will be designed by the nutritionist so BOTH ends of this Teeter-Totter
carry the same weight towards the performance goals of the feed.

To explain balance another way, the feedstuffs must work in amanner that they can carry 50% of the
expected performance of thefeed. The minerals, trace minerals, vitamins, and additives must carry the
other 50% of the expected performance of thefeed. If either of these two entitiesfall short of carrying
their full 50% load, the formulation will fall short of being a 100% performance diet for the birds.

Thelast step in defining afeed with good fortification ismanufacturing thefeed. Using our children's
Teeter-Totter example again, imagine the feedstuffs on one end and the minerals, trace minerals,
vitamins, and additives on the other end. Underneath the Teeter-Totter, is a center support (fulcrum
point) that holds all thisup to a perfect balance. Thiscenter support isthe manufacturing quality.

A nutritionist can do a most wonderful job of putting ingredients together in just the right way to
achieve afeed with good fortification and balance. But, if the manufacture (or person mixing the feed)
does not put the formula together correctly by making errors, the whole Teeter-Totter will come
tumbling down and someone is going to get hurt!

Good feed fortification is correct ingredient selection, balance, and manufacturing quality. Cheap

feed using inexpensive ingredients, or good feed that is out of balance, or feed with the correct
ingredientswith balance but manufactured poorly can NEV ER beafeed with good fortification. If itis
performanceyou arelooking for, learn how to identify feed with good fortification. Y ou can start this
process by learning to read the tag on the bag. It can be very revealing!
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L oosing Chicksat 2-3 Weeks of Age
From Clostridium Perfringens

Ostrich Nutrition Bulletin #7
March 15, 1997
By: Daryl Holle

"My Chicks Are Dying At 2-3 Week Of Age"

If 1 had $10 for every time | heard the above statement this last year, | could retire! | have the opinion
that a good deal of this death loss is coming from an overgrowth of bacteria called Clostridium
Perfringens. Clostridiumiseverywhere--inthedirt, inthewater, andisnormally animportant part of
the digestive system in animals. The problem occurs when they overgrow beyond normal rangesin
the gut. Followingisabrief outline of the complicated subject of Clostridium bacteria aong with an
outline of corrective steps that need to be taken. Since no drugs or additives have been approved for
Ostrich, our liability insurance will not allow usto give out specific solution procedures to the general
public. However, if you are aBlue Mountain customer, we will assist you with specific information if
you are presently using our Breeder and Chick nutrition programs as the correct nutritional diet isan
important key to fixing the clostridium overgrowth problem.

What |Is Clostridium Bacteria?

The dictionary defines Clostridium as. "any of various spore-forming mostly anaerobic soil or
intestinal bacteria.”

There are many strains of Clostridium bacteria. Several well known diseases are caused by a
certain strains of Clostridium:

One strain causes TETANUS.

One strain causes BOTULISM (bad food).

One strain causes BLACKLEG (animal disease).

Six strains causes MALIGNANT OEDEMA (Gas Gangrene).

One strain causes BRAXY (sheep).

One strain causes NECROTIC HEPATITIS.

Then, thereisafamily called Clostridium Perfringens which has the following family members:
Type A
Type B
TypeC
TypeD

Clostridium Perfringens seem to be the family of Clostridium that affects Ostrich the most. Rheaare
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the most susceptible, followed by Ostrich, then Emu. It isawell known fact in the Veterinary world
that Clostridium bacteria overgrowthsin the gut of an animal can bethe PRIMARY causeof illness,
or the SECONDARY cause of illnesswhen some other factor happened first allowing the Clostridium
bacteria to overgrow in the gut.

Clostridium Perfringens, type A through D, all result in adisease called "Enterotoxemia’. These bugs
work in the gut excreting an extremely toxic substance. The action of this bacteriaand itstoxin cause
damage to the gut wall. Some of thistoxin is absorbed through the gut wall and into the bloodstream
causing the bird to become toxic, slowly go off feed, become nutrient deficient, and die.

Tubing the chick works for awhile, but unless the clostridium overgrowth is controlled immediately,
the gut lining is damaged rendering the chick unable to absorb any tubed nutrients. If caught too late,
the chick will usually die anyway, even if the clostridiumisbrought under control, asitsgut lining has
been damaged to the point it can no longer transfer the needed nutrients into the bloodstream.

Clostridium Perfringens

PRIMARY Cause

It ismy opinion, green or brown slim appearing in eggs or coating the chick at hatch is Clostridium
Perfringens. Usually thiswill befrom an egg laid in the mud, rained on, or contaminated is some way.
If this contaminated chick hatches and survives, its manure will contain high levels of clostridium
spores. When eaten by healthy chicks, they slowly will increase to a clostridium overgrowth in their
gut and will shed spores through manure which is eaten by other chicks--and on and on it goes until
almost every chick issick!

If The Chick Lives. . ....

Consequences Are Nutritional Deficiencies:
1. Bones become soft and weak.
2. Tendons become weak.
3. Beaks can become soft.

Problem created:

Bones/tendons do not rebuild as fast amuscle is growing (weight gain)

Result:

Ostrich: Splayed Legs

Emu: Turned Legs

Rhea: Rubber Leg Syndrome
Summary:

Evenif the chick survivesthe Clostridium overgrowth without leg problems, it usually has severe gut
damage and will be aslow growing chick resulting in avery small sized bird for itsage. Usually the
wing feathers will be long and out-of proportion to its body size.
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Clostridium Perfringens
SECONDARY causes
Primary cause = STRESS.:
Chicks Too Hot
Chicks Too Cold
Rain Storms

Lightning Storms

Chased by Animals

Moved to New Pen

Handled Too Often

Nutrient Deficient Diet

Primary cause = GUT PH CHANGE:
Body Temperature Change
Incorrect Feed PH
Too Much Treat Feeding
Abnormal Water PH
Primary cause = POOR BREEDER NUTRITION:
Breeder hen deficient of body reserves.
Proper nutrients NOT passed through egg.
CORRECTIVE ACTION
1. Lower the Clostridium population level in the gut:
a. Slow down the bacteria reproduction rate.
b. Decrease the amount of toxin produced.
c. Decrease the amount of spores shed in manure.

2. Neutralize the existing toxins:

a. Neutralize toxins present in the gut immediately.
b. Neutralize toxins present in the bloodstream.

3. Administer probioticsto the gut:

a. Toincrease population of good bacteria.
b. To increase nutrient digestion.

4. Correct the primary cause of problem:
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a. Change to feed with adequate nutrients.

b. Change to feed with PH adjustments.

c. Correct Breeder Nutrition deficiencies.

d. Have water checked for normal PH.

e. Eliminate other primary causes--if possible.

5. Implement an immunity program:

a. Develop anatural immunity for the chicks.
b. Develop immunity from parents to embryo.

Now is the time to get your clostridium prevention program in place. Don't wait until it happens to
your chicks asit will betoo late. Work with your Vet to get hisideas to accomplish ALL the above
correctiveactions. And, aboveall, get those breeder birds and chicks on an excellent feeding program.
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Animal Protan Productsin Feeds
Part 1

Ostrich Nutrition Bulletin #8
April 1, 1997
By: Daryl Holle

| would liketo bring to attention three specific itemsthat are problemsfound in Ostrich Meat thewhole
world over:

1. Over the next few years, many people will betrying Ostrich/Emu/Rheameat for the very first time.
2. Meat inconsistency and objectionabl e tasting meat may be brought on by poor diets being fed birds.

3. The consumer market wants meat that is free of animal protein products, growth hormones, and
steroids.

This Ostrich industry has one of thefinest red meat products for consumersto purchasethat it has seen
for along, longtime. But, it appearsthat theindustry isbound on acoursethat may me ssthat m arket
up badly unless everyone pays attention to what they are feeding their birds. Now, you m ay be
thinking to yourself that Daryl ownsaOstrich feed company andisjust trying to sell hisfeed. Therea
truth isthat Daryl won't need his Ostrich feed company if the rancher can't sell his meat birds because
the consumer doesn't likethemeat. | amreally concerned about this problem and every rancher should
be too. | havetalked alot previously about feeding your birds BAD diets and imbalanced diets and
how that effects meat quality. Today, | would liketo begin adiscussion on Animal Protein Products
that many Ostrich feeds contain and are being fed to birds daily.

Many ranchersask me: "What are Animal Protein Products?’. Animal Protein Productsisanice name
for anything animal that isleft over from some type of animal processing that can't be used for human
food production--so it is put in anima feed and fed to animals that ARE used for human food
production. If that procedure makes SENSE to you, then | have some swamp land for salein Floridal'd
liketosell you. If you are knowledgeable about Animal Protein Products and disagree with what | just
said, | recommend you stop reading here asyou are NOT going to likewhat | have to say through the
rest of thisarticle.

"Animal Protein Products" isacollective term ingredient statement. When that termisused on thetag
of abag of Ostrich feed, it means that some animal ingredient was used in making the feed. Many
ranchers, especially Ratite ranchers, have the idea that their birds will benefit by having some fresh
meat in their diet. Therefore, the thought isthat animal protein productsisaplusintheir feed asitisa
good source of meat protein that these birds need. | understand the reasoning behind this thought, but
that isall itis-A THOUGHT! Animal protein products are NOT anywhere CLOSE to a fresh meat
product. Infact, itiscloser to being exactly the opposite and once you understand what the products
really are, you too will agreewith meand say: "What the heck isthis stuff doingin our Ostrich feeds?".

Page 16



Ostrich Feeds & Feeding 2001 ©

The following are some specific products manufactured for use in animal protein products. These
specific products may belisted on your Ostrich feed bag instead of the collectiveterm Animal Protein
Products.

Blood Meal
Meat & Bone Meal
Fish Mea
Poultry Meal
Meat Meal

These are the most common animal protein products that are used in Ostrich feeds. However, the
American Feed Control Officials handbook list nearly 30 different products under the classification of
animal protein products. The important question is "where do these products comefrom ?: Being a
former Dairyman, | can tell you about some raw ingredients furnished for Meat & Bone Meal. Dairy
cows can become ill and die, so do some beef cattle in feed lots. Have you ever wondered what
happens to all these carcasses? Are they buried out in a field somewhere? The answer to those
guestionsissimple. The carcasses are hauled off to arendering plant and end upin Meat & Bone Meal
or Meat Meal. On some of the large Dairy and Beef operations today around the county, it is NOT
possible to bury or dispose of each carcass in any other manner. The carcassis usually given to the
rendering plant in exchange for them hauling it off the premises. Dead Horses arethe sasmeway. Deer
carcasses along the highway are also handled in a similar manner.

Now, keep in mind that it is ararity for a Dairy cow or Beef steer to die of old age in the farmers
feedlot. Animalsareretained for milk or meat production and then slaughtered when that productionis
complete. When one of theseanimalsdie, it isusually dueto somevirus, bacterial infection, disease, or
metabolic disorder. The rancher and vet did everything they could to try to save this animal as it
represents a large dollar loss if it dies. This treatment usually includes a variety of drugs, steroids,
antihistamines, and so on. If the animal dies, the ranchers are good about calling the animal carcass
pickup peopleto get it off the farm as soon as possible. But sometimes, this may take several daysas
the rendering plant has to arrange its routes to be economical inits pickup operations. Well, you can
catch my drift here what happensto a carcass laying out in the hot sun for a couple days. Now, aren't
you glad that thiscarcass (and | mean ALL of it, including intestinal contents) went into Meat & Bone
Meal so your birds can have FRESH MEAT in their diet?

I am NOT objecting to the use of animal protein products in feed for animals NOT used for human
consumption. | just STRONGLY feel these products should not be recycled into the HUMAN food
chain.

The next couple issues of the Bulletin will be a continuation of the discussion on Animal Protein
Products. In the next issue, | will explain ONE more product called Poultry Meal and where this
product comesfrom--I think this one needsto be understood so Y OU can make afair choice. We have
alot to discusson thisissue asit is so misunderstood by most ranchers and is the one factor that could
bring thisindustry to afast halt!
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Animal Protan Productsin Feeds
Part 2

Ostrich Nutrition Bulletin #9
April 15, 1997
By: Daryl Holle

Following isareprint of an article appearing in the Southwest Ostrich Breeders
Association newsletter dated April, 1997:

"NewsUpdate.....Mad Cow Disease. It hascometo the attention of the news mediathat Englandisand
has been grinding the slaughter herds of cattle with Mad Cow Disease into Blood Meal and Meat &
Bone Meal and feeding it back to other food animals.....Result.....diseaseis spreading. Their misfortune
isour good fortune, we stand at the threshold of a market that is ready to explode because we have the
answer with our BETTER RED MEAT. So, hang in there and be ready to fill the gap.”

Even though the above news update may be accurate asto how the Mad Cow Diseaseis spreading, |
find it confusing to understand how the ostrich market is going to explode when 90-95% of the
Ostrichfeedsinthe U.S. are made with the same animal protein products of Blood Meal, Meat & Bone
Meal, Poultry Meal, Fish Meal, and Meat Meal. We claim to have the better red meat and WILL
HAVE as soon as these animal protein products have been removed from our birds diet!

In part one of this series, | committed to you an explanation of Poultry Meal and just what that
ingredient is and how it is made. | really don't enjoy sharing the gruesome details, but | think it is
important for ranchers to understand where these ingredients come from.

It used to be, years ago, that poultry meal came from all the unwanted products|eft over after chickens
were processed for human food consumption. But, the poultry industry has changed somewhat since
that time. Poultry hens come to a point in their productive life when they must be replaced with
younger stock. These older hensare called "spent” hens. The mesat from these hensisgenerally atough
meat and is good only for soup meat. Soup companies used to buy these hensfor their chicken soups
and so forth. However, large buyers of these spent hens began to realize difficulties with these older
hens as the bones were brittle and bone chips would occasionally appear in their products. The soup
companies changed from spent hens to younger broiler chickens. This left a BIG gap for the
poultrymen as there was no where to go with the spent hens.

Today, these spent hens are disposed of in adifferent manner. 1t may seem rather gruesometoyou, but
it is humane and does utilize the products from these hens. Poultry houses contain thousands of hens
and when it is time to replace the hens, the entire house is gassed or exterminated at once. The spent
hen carcasses are then carried out and loaded on a truck and shipped to the rendering plant. At this
plant, the entire carcassis ground into poultry meal--feathers, feet, intestinal contents, and all. Thereis
no distinction between carcasses carrying disease organismsor onesthat arenot. The resultant product
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from this processis then dried at high heat to make a meal.

That probably is enough discussion about how Animal Protein Products are manufactured and where
they come from. The thought of al thistype of stuff ending up in our Ostrich feed is enough to turn
ones stomach. Ostrich are unique in that the meat is so lean, it tends to quickly pick up any flavors
from the feed and will have meat of similar odor and flavor. When | eat a steak produced by an
Ostrich, I don't want to be eating meat with a fishy odor or taste coming from Fish Meal--let alone
flavors given off by Meat & Bone, Poultry Meal, Blood Meal, and so on.

The health risk to humans eating meat from birds fed Animal Protein Productsis probably remote, at
least that iswhat we keep telling ourselves. England would not agree with that these days. However,
all that it takesto cause a SEV ERE problem isfor someone to make amistake in manufacturing these
products or for anew organism to evolvethat isresistant to the heat temperature used in manufacturing
these products.

To conclude this segment, | re-ask the question: WHY do wewant to take those risks of contamination
and bad tasting meat because of the Animal Protein Productsin our feeds? They are NOT necessary
ingredients and the only purpose they serveisto allow feed to be manufactured at alower cost. In my
opinion, it istoo BIG aprice to pay for the savings realized.
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Animal Protan Productsin Feeds
Part 3

Ostrich Nutrition Bulletin #10
May 1, 1997
By Daryl Holle

Why do most feed companies use Animal Protein Products in Ostrich feeds? The answer is very
simple--COST! Whileit would be easy to blame the feed companiesfor thisundertaking, much of the
responsibility lays in the attitudes of most Ostrich ranchers. About two years ago, ranchers started
voicing their opinions to feed companies that the price of Ostrich feed had better COME DOWN. It
quickly became obviousthat whatever feed company waswilling to lower the cost of feed, that wasthe
company that stood to gain a tremendous increase in sales of feed. Many ranchers became NOT
interested in the nutritional performance of feed, but rather its cost per bag and how far they had to
drive to get it.

This"cheaper feed" attitude, along with the price of birds coming down to lessen the liability risk for
feed companies, created a whole new WAVE of "low cost" feeds to enter the Ostrich feed industry.
Along with this wave of low cost feeds came feed formulations designed for low price tags and had
very little concern for nutritional adequacy or performance of the birds. Why, you may ask, did this
happen? The answer is because that is what the ranchers wanted! That iswhat would sell!

The Ostrich feed companies that are "concerned" about the performance of their feed and want to
further theindustry with its goalsfor quicker weight gains and higher production are still pricing their
feed about the same as they always did asit just can't be made any cheaper using quality ingredients
and performance formulations. While it is tempting for companies like our Blue Mountain Feeds
company to use lessthan desirable ingredients such as Animal Protein Productsto get the cost down, it
isour opinion that the lower bird performance, odd tasting meat products, and slower weight gainsare
NOT agood trade off for the rancher--Or, for the industry.
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Animal Protan Productsin Feeds
Part 4

Ostrich Nutritional Bulletin #11
May 15, 1997
By: Daryl Holle

Nutritionally speaking, are Animal Protein Products a good source of protein for Ostrich?

Some nutritionist will say yesto that question, but | will say adefinite”NO". Animal Protein Products
are usually always high in protein and therefore can be an economical source of protein. However,
much of the protein contained in themisin theform of protein that ishard to dissolve and utilize quick
enough by Ostrich. | have noticed in our research a definite correlation to this Ostrich protein
utilization problem. In cattle, this part of the protein is more commonly known as "Bypass” protein.

Now, before all the animal nutritionists get completely upset with me on this subject, | want to clarify
farther. 1 am NOT saying that Ostrich are cattle, and | am NOT saying that By-Pass protein applies
directly to Ostrich nutrition. What | am saying isthat | have found that Ostrich do respond inasimilar
manner to By-Pass protein as cattle do--only in the opposite direction--Ostrich do NOT respond well to
itatal.

Cattle can use asignificant amount of Bypass protein because of their long digestivetract (48-72 hours)
and the rumen fermentation gut design which allows Bypass protein enough time and activity to be
broken down into useable protein by microbes. The Ostrich do NOT have a digestive tract thislong
with rate of food passage through the gut being 24-36 hours for Ostrich and 6-8 hours for Emu. The
Ostrich does not have a rumen fermentation system, although part of its gut does some digestive
fermentation. The Emu does not have much food fermentation ability as the feed passes through the
system in a short period of time.

It has been my experiencein Ostrich that the shorter the length of elapsed time from when food goesin
the mouth to when it goes out-on-the-ground, the less Bypass protein is going to be utilized. Again, |
repeat. By-Pass protein usually only applies to cattle. However, | have noticed a strong correlation
between the amount of By-Pass protein for cattle and the amount of protein performance in Ostrich.
Let's take a look at how Animal Protein Products and Grain or Seed Protein Products compare in
Bypass protein amounts:
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ANIMAL PROTEIN PRODUCTS

Item Digestible Protein By-Pass Protein
Blood Meal 18% 82%
Meat Meal 28% 2%
Fish Meal 35% 65%
M eat/Bone M eal 48% 52%

GRAIN/SEED PROTEIN PRODUCTS

Item Digestible Protein By-Pass Protein
Soybean Meal 68% 32%
Sunflower Meal 62% 38%
Peanut Meal 72% 28%
Wheat Midds 78% 22%

You can clearly see on the above tables that Grain/Seed Protein Products carry with them a high
amount of digestible protein while Animal Protein Products carry very low amounts of digestible
protein. Anexample of what this causes might be using Blood Meal in Emufeed. Since Blood Meal is
82% Bypass protein, the majority of protein coming from Blood Meal will go out-on-the-ground if used
in feed for Emu as it cannot utilize much Bypass protein. In this example, the feed tag may be
guaranteed as 18% Emu Grower feed, but if aconsiderable amount of that 18% protein iscoming from
Blood Meal, the Emu cannot utilize it as an 18% protein feed. Again, | am not trying to change the
science books here by saying By-Pass protein appliesto Ostrich. | AM stating that the less By-Pass
protein you have in Ostrich feed, the better the total ration will work for Ostrich.

Keep in mind the most important factor about Ostrich feed--1n order for feed to be a productive feed,
the bird has to be able to utilize the nutrients it contains regardless of what the tag on the bag
guarantees! The feed may contain the necessary nutrients and can be verified by lab test, but if the
nutrients are not being utilized, the resulting bird performance will indicate a nutrient deficiency.

Arethere ANY Ostrich feeds made WITHOUT Animal Protein Products?

Unfortunately, the answer is"'not very many". | have reviewed hundreds of Ostrich feed tagsover the

last 7 years and have only found 3 brands of feedth at do NOT contain Animal Protein Products or fish
meal, meat and bone meal, meat meal, blood meal, and so on. Two of those three brands are Blue
Mountain Ostrich Feed and GoldRush Ostrich Feedswhich are both made by Blue M ountain Feedsand
developed by me. | am sure there may be afew more companies out there whose tags | have not seen
and hopefully some of them have chosen NOT to add Animal Protein Productsto their brand of feed.
However, from what | have seen, over 98% of the feed companies ARE using some amount of Animal
Protein Products in Ostrich feeds.
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| encourage you to work with your feed company to changethisscenario. ThisOstrichindustry hasthe
best quality end-productsto comealonginavery longtime. Sinceitisaproven fact that what goesin
the bird's mouth affects the quality and taste of its meat, why not feed our birds a diet containing
wholesome ingredients and hel p make the end-product the healthiest product of high quality and good

taste asit was NATURALLY meant to bel
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Feeding Ostrich for Production
Part 1

Ostrich Nutrition Bulletin #12
Junel, 1997
By: Daryl Holle

New Bulletin Series On "Feeding Ostrich For Production™

Starting with this bulletin #12, we will begin a new bulletin series entitled "Feeding Ostrich For
Production”. Many Ostrich ranchers have never fed livestock before--at least not in a productive
capacity. Thereisawholelot moreto feeding Ostrich for production than just opening a sack of feed
and giving them some. This series of bulletins will address some tips and methods to get birds fed
correctly to the productive potential you are trying to achieve. 1n Ostrich, feeding for production can
mean feeding for egg production, fertility, hatchability, survivability, chick growth, and meat/fat
production. When the feed management is correct along with agood nutritional feeding program, all
these areas will show optimum results.

Production Feeding Begins At Hatch--Day One!

| hear from lots of ranchers that ask me why their 5-6 year old pairs of ostrich are not laying eggs or
breeding. They tell methey havetried almost every kind of feed including Blue Mountain Feeds and
just can't get the birds interested in reproduction. The causes of this non-productive problem in
breeders birds can be many. It can be a physical defect, poor feeding management, inadequate
nutrition, stress causing location, and even genetics can play arole. However, there is one factor that
most folks are not aware of--or forget to consider. How the birds have been fed during their
development years is most important. The first two years of a breeder birds lifeis most crucia to the
success or failure of the rest of its productive life. Proper nutrition plays a key role in the success of
that development. During thefirst year, thereisnot only aterrific growth ratein birds, but also arapid
development of al internal organs--including reproductive organs. During the second year, thisinitial
development progresses from adolescence to maturity. Good nutrition during the birds growing years
will ensure that the bird can develop to itsfull genetic potential. Without it, even the best genetic bird
will fail to perform. | am sure you have heard the phrase "this hen is out of amother hen that laid 120
eggs ayear". When | hear that phrase, it may mean that this offspring has genetic potential, but it
doesn't mean a hill of beansif the offspring weren't fed correctly the first two years of their life.

Other production livestock species withess this same problem. A dairy heifer that has been raised on
poor nutrition will most likely never be agood milk producing animal evenif itisfed agood nutritiona
program when it begins milk production at around two yearsof age--IT ISTOO LATE! The samegoes
with our birds. The time to start a good nutritional program is during the first week of abirds life--
AND, continue that practice each and every day throughout the birds life.
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Another reason for non-producing breeder birdsisthe manner in which they were fed during the winter.

The need for proper nutrition during the winter rest period is just as important as proper nutrition

during the breeding season. The nutritional requirements are different for the two seasons, but good

nutrition during both seasonswill help ensure agood productive season to follow the next year. When

it comes to producing animals, there is NEVER a good time to cheap feed them to save dollars. It
will always result in the m ost expensive mistake you can make.
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FDA Bans Animal Protein Products|In
Some Livestock Feeds

Ostrich Nutritional Bulletin #13
June 15, 1997
By: Daryl Holle

Short Break From Our Bulletin Series

The FDA announced on June 3rd that it has set arule for aban on the use of certain Animal Protein
Productsin feed manufactured for cattle, sheep, and goats. Since | just completed a series about
Animal Protein Products and their use in Ostrich feeds, | thought it would be informative for the
bulletin readers to know that the FDA has taken some initial steps to keep Animal Protein Products
out of feeds for some animals used for human food consumption. | personally wish the FDA would
have extended the ban for ALL animals (including Ostrich) used for human food consumption, but
they did NOT. However, the ruling is an important first step. Following is adirect quote by the
FDA taken from their Internet web site concerning this ruling. In the next issue, we will continue
our series on Feeding Ostrich For Production, Part Two.

FDA direct quote:
"FDA PROHIBITSMAMMALIAN PROTEIN IN SHEEP AND CATTLE FEED"

"TheFood and Drug Administration today announced publication of afinal regulation that prohibitsthe
use of mammalian protein (with certain exceptions) in the manufacture of animal feeds given to
ruminant animals such as cows, sheep and goats. Therulewill take effect 60 days after its publication
June 5. The following may be used to answer questions.

This prohibition is a preventive measure designed to protect animals from transmissible degenerative
neurological diseases such asbovine spongiform encephal opathy (BSE) and to minimize any potential
risk to humans. No case of BSE has ever been documented in cattlein the U.S. But if a case of BSE
were ever found here, these measures would prevent the spread of BSE through feeds by precluding
amplification of BSE in U.S. cattle.

In January, FDA proposed aregulation that would have prohibited the feeding of ruminant protein to
other ruminant animals. In adraft rule published April 17, FDA expanded that prohibition to include
nearly all mammalian protein. Like the proposal, however, the final rule allows the use of products
believed to pose aminimal risk of BSE transmission. These products include blood, blood products,
gelatin, milk, milk products, protein derived solely from swine and equine sources, and inspected meat
products which have been offered for human food and further heat processed for food, such as plate
waste from restaurants and other institutions.
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By prohibiting nearly all mammalian protein from being used in ruminant feed, FDA believesit has
madethe final regulation more practical and effective. Pure pork and pure equine protein are excluded
because these animal s are not known to have transmissible spongiform encephal opathies (TSEs), and
because the protein is processed so that it is not contaminated by potentially infective proteins.

In addition to prohibiting tissues with the potential to spread TSES such as BSE, the final regulation
also requires process and control systems to ensure that feed for ruminants does not contain the
prohibited mammalian tissue.

Thefirst case of BSE wasreported in the United Kingdomin 1986. Epidemiological evidence gathered
in the U.K. suggests an association between the outbreak there and the feeding to cattle of protein
derived from sheep infected with scrapie, another TSE.

Today's final rule caps a period of intense discussion about the most appropriate way to provide an
additional layer of protection against the potential risk from BSE inthiscountry. Inthelast year, FDA
has sought comment on the best course of action by publishing an Advance Notice of Proposed
Rulemaking, a Proposed Rule and a Draft Rule. The agency has received more than 1460 formal
comments on thisissue, and has held two open public meetingsto discuss the most appropriate course
of action.

The current state of knowledge concerning TSEs is far from complete. FDA will continue its close
collaboration with the scientific community and with pubic health officials, at home and abroad, on
measures to reduce the potential risk of these diseases.”

End of quote!
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Feeding Ostrich for Production
Part 2
Ostrich Nutrition Bulletin #14

July 1, 1997
By: Daryl Holle

How Many Times To Feed Per Day?

This subject can be one of the more controversial subjects in the Ostrich industry as thereis so little
dataavailableto use asreference. However, thereisalot of dataavailable on feeding frequencieswith
other livestock species--so maybe there are some guidelinesthat can be devel oped from that experience.

It has been my experience that there are as many ways to feed Ostrich as there are Ostrich ranchers.
Somefeed 3 times per day, some feed twice per day, somefeed once per day, somefeedinlargetiresor
drums once per week, while still otherswill dump piles of feed on the ground every two weeksor soin
an attempt to save labor costs of feeding birds. In my opinion, the difference in these ideas lie in
whether or not you are feeding your birds for peak production. Again, feeding Ostrich for production
means feeding for best egg production, best fertility, best hatchability, and best growth and
devel opment.

If you are NOT feeding for production, the feeding method or frequency does not really matter aslong
as birds are humanely fed an adequate amount to sustain life. But, if you are trying to achieve agood
production rate, there are some guidelines to use as areference. The best production results in other
egg layers, such as chickens and turkeys, arewhen birdsarefed at |east 3 times per day. In most large
poultry operations, birds are fed hourly. | have done many feeding trials in dairy cattle feeding
frequencies and the best production comes from feeding diary cows 6 times per day at even intervals
around theclock. However, thisisnot cost effectivefor dairy cowsaslabor costs outweigh the benefits
derived. A good cost tradeoff versus income received isto feed dairy cows 3-4 times per day. Beef
cattle being raised for optimum weight gainsin afeedlot are fed 2-4 times per day.

Most al Ostrich are very sociable animals and look forward to feeding time if the feeding time isthe
same time every day. In other livestock, the more often you do this, the fresher the feed will be, and
less problems with feed oxidation damage will occur. When feed is exposed to sunlight and moisture
from the air, the vitamins and other nutrients will start to degrade. A few hourswill do little damage,
but afew days will do significant damage to the potency and performance value of the feed.

| once had a Ostrich rancher tell methat he fed birds once every two weeks by putting feed in pileson
the ground as he didn't have timeto feed every day. Hetheory wasthat no loss occurred to thefeed as
the birds were always eating off the top of the pile and feed underneath was always sheltered from the
elements. Thistheory may sound reasonable in fantasy land, but in reality it does not work that way.
Feed laying out in the open like that is exposed to high amounts of air flow and oxygen causing
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oxidation damage. The morning dew everyday and occasional rain showersare providing the moisture
factor. Tome, itisashame to spend all that money on expensive feed and then alow it to turn into a
non-productive feed resulting in less-than-desirable production. It only makes sense to me that you
already have spent the dollarsfor feed, so make that work for you in the most productive way possible.

Somefolksarefeeding birdsin large feeding containers and fill them once per week or so. Thefeedis
protected from the weather and sunshinein these containers. Thiswill work okay IFYOUR FEED IS
DESIGNED for thispurpose. Since birds, under thisfeeding method, are ableto eat asmuch or littleas
they want (free choice feeding), it is imperative that the feed formula be designed with this in mind.
Putting afeed designed to befed at therate of 4.5 pounds per bird per day into afree choicefeeder will
result in overly fat birds that don't perform well at all.

The best program | can come up with isto feed the mature birds at least 2 times per day at exactly the
sametimes everyday--and then feed only the recommended amount of feed per bird split between these
two feedings. Feeders should be out of the weather and sunshine and cleaned at |east every other day.
Doing this appears to be just the right amount of socia intervention and keeps the feed in good
condition with theleast amount of degradation. All other feeding methods appear to start the beginning
of tradeoffs and compromises.

Page 29



Ostrich Feeds & Feeding 2001 ©

Feeding Ostrich for Production
Part 3
Ostrich Nutrition Bulletin #15

July 15, 1997
By: Daryl Holle

How Much To Feed Per Day?

How much to feed your birds per day depends entirely on what you are trying to accomplish in your
operation and what feed formulayou areusing. The Ostrich will vary intheamount of feed they eat per
day--And, the amount they eat in different seasons of theyear also varies. Inthisarticle, wewill try to
understand how much to feed per day.

The amount to feed an Ostrich depends on severa inputs. Assaid earlier, one factor iswhat you are
trying to achievein your operation. If you want to feed your birdsfor ultimate production in breeding,
fertility, hatchability, and chick growth, it isimportant to be using the correct feed designed for that
purpose. If you arefeeding breeder birds, feed abreeder feed. For growing chicks, useawell-designed
grower feed, and so on. DO NOT dilutethe commercial feed with alfalfa, corn, or other ingredients as
this will lower the intake of the crucial minerals, trace minerals, and vitamins causing production
problems.

Feed the recommended amount stated on the tag of the bag. This is where the design or feed
formulation comesinto play. A well designed feed that was devel oped with production parametersin
mind will contain abag tag with specific feeding rateinstructions. A poorly designed feed formulahas
no specific feeding recommendations on the bag tag and usually says something like "feed free choice
to breeding birds during the breeding season” (if it'sabreeder feed). Aswithall productionlivestock, a
productive feed formulaisdesigned to control the amount of nutrientsingested by theanimal to achieve
acertain production result--Ostrichisno different. A well-balanced productiveration startswith atotal
daily intake of feed per bird per day--Then, the amount of nutrients needed to perform that production
goal are packed into those daily feeding rate pounds. With aproductive feed formula, having control
of thebird'sdaily feed intake usually resultsin control of production if all other aspects of the operation
arein order.

There are two exceptionsto the above paragraph. Growing chicks are constantly increasing their feed
consumption per day as each month goes by. It is difficult to be specific about feeding rates in this
circumstance. However, the design of the grower formula should be such that as the chick grows in
body weight, the amount of nutrients consumed should increase right with it to encourage good growth
and weight gains. The other exception is maintenance feeds. Some maintenance feeds are designed
specifically for the average breeder bird during the off season with the bag tag stating specific amounts
to feed per bird per day. Other maintenance feeds are purposely designed as a variable intake feed so
the body condition of the bird can be altered. If the bird istoo fat at the end of the production year, a
lesser amount of feed can be fed per day to take off some of that body fat. If the bird istoo thin at the
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end of the production year, more maintenance feed can be fed to increase the bulk of the bird without it
getting too fat. These two examples are called body condition feed formulas. It isimportant to watch
the body condition of the bird and feed them for optimum body condition. Again, DO NOT dilutethese
body condition rations with alfalfa, corn, or other ingredients as that could have a severe detrimental
affect of the birds future productive performance--it also defeats the purpose of the intended feeding
program.

Once you have identified how much to feed per bird per day, the most IMPORTANT aspect isto be
surethat amount getsto the birdseach day. Theonly way to do thiscorrectly isto WEIGH THE FEED
EACH DAY. A well designed feed formulation is based on average feed consumption. A quarter
pound more or less can make the difference between a bird that istoo fat or abird that istoo thin. It
can also make a difference between an excellent laying hen or a so-so laying hen. The same is for
growing chicks. Many ranchers use coffee cans to feed their birds--this works just fine except the
coffee can should be weighed each time. Thevolume of acoffee can varieson how full youfill it--even
if you think you are filling it the same amount each time, it can be as much as a quarter pound
difference on how much the can is heaped with feed. Feed density also variesat different times of the
year which means afull coffee can in July may weigh more or lessin December. If you areinterested
in feeding your birds for production, do it right all the way and WEIGH THAT COFFEE CAN each
feeding.

A professionally operated livestock feeding program will also include the daily recording of feed
consumption. Thereason for thisrecord keeping isto be able to quickly identify when birds suddenly
reducetheir feed intake as sometimesthis can indicate an illness condition brewing. Doing thisallows
early detection of illnessand remedial steps can be started before the birds even show physical signs of
illness.
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Feeding Ostrich for Production
Part 4
Ostrich Nutrition Bulletin #16

August 15, 1997
By: Daryl Holle

TipsFor Identifying A Good Nutritional Feed

Identifying a good nutritional feed with performance characteristics can be an overwhelming task.
However, there are some cluesthat are obvious enough to lead you in theright direction. When dealing
with commercial feeds, thetag on the bag isthefirst placeto begin close examination. Inthefollowing
paragraphs, we will take alook at some crucial areas usually contained on a bag tag:

Guaranteed Analysis Section
Feed Ingredients Section
Feeding Recommendations Section

Guaranteed Analysis: This section of the tag states manufacturer guarantees to the consumer as to
specific nutrient content. All statelawsrequirethat Protein, Fat, and Fiber haveto be guaranteed to the
consumer on each tag. If the tag does not specify "guaranteed analysis" of these three items, it
probably is a"black market" feed that isillegal and not registered with the state it was sold in. This
should cause your eyebrows to immediately raise about 1/2 inch and begin to ook el sewhere for your
performance feed.

Any other guaranteed nutrients, other than the required three mentioned above, isabsol utely voluntary
by the manufacturer. It only makes sense that the more nutrients shown at guaranteed levels, the more
assurance you have that reasonablelevel s of those nutrientswere added to thefeed. Any nutrient that is
guaranteed on the tag is subject to verification of that guaranteed level by the State Feed Inspection
Division. That iswhy most feed companiesONLY guarantee the minimum 3 required nutrients. Most
companies are of the policy not to subject themselves to any more verifications than absolutely
necessary.

If afeed company displays a guaranteed analysis of additional nutrients like Calcium, Phosphorus,
Selenium, Vitamin A, Vitamin D, and Vitamin E, these are some good comparisonsyou can make asto
the overall performance value of the feed. Just make sure that when comparing one companiestag to
another, that both tags state "guaranteed” and not words like "approximate” or "average”. Unless it
states the word "guaranteed, the information is usel ess as the company can state most any average or
approximation they want as those statements are not enforceable by state inspection authorities.

Also, some companies may list quantities, or guaranteed amounts, in different termsand that can bean
easy thing to missthat is very important. One company might list the vitamins as International Units
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per Pound (IU'SYLB.) while another company might list the vitamins as International Units per
Kilogram (IU'YKG). Thereisabig difference between the two statements (afactor of 2.2). Thereare
2.2 poundsin aKilogram. Thecompany listingin"iu's’kg" states vitamin D levelsof 5,500 iu/kg.
The company listingin "iu's/Ib™ may also show 5,500 iu/Ib. On the surface, both companies appear to
have the same level of vitamin D in their feed as the number isthe same. But, the company listing the
vitamin D as iu/kg really only has 2,500 iu/LB (5,500 divided by 2.2) compared to the other
company's 5,500 iu/LB (afactor of less than half the amount).

In hel ping ranchers with different bird problems, | have run across the following problem many times.
"My vet says| have acal cium deficiency problem and that | should check with my feed company to see
how much calcium and vitamin D arein thefeed asvitamin D isvery crucia to calcium being utilized.
Thisinformation wasn't on the bag tag, so | called the company up and they said......... ". My adviceis
toNEVER, NEVER, rely oninformation TOLD you by certain company representatives asto what the
feed contains. If itisNOT guaranteed on the bag tag, what theindividual TELL Syou isnot necessarily
going to be accurate either asthereis NO system of accountability with verbal statements. If you are
having bird problems and your vet tells you to check out your feed nutrient levels, check the bag tag
first. If the nutrientsin question are not guaranteed on thetag, have the feed tested at alab and find out
for yourself what thetruthisl When you have the lab samplein hand, then talk with the feed company
to seeif thereis any discrepancies.

Life can be very complicated at times and the subject of proper bird nutrition can make even more
complicated. The secret toidentifying agood quality feed with performance characteristicsisto make
the effort to research and understand the differences between different feed brands. Don't rely on
anyone elseto do thisfor you. Listentowhat makes sense, then research it on your own. After doing
this for awhile, you will be able to intelligently sift the seed from the chaff. There are hundreds of
different Ostrich feeds out there and NO TWO are alike--even if they are made at the same mill with
similar ingredients.
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Feeding Ostrich for Production
Part 5

Ostrich Nutrition Bulletin #17
September 15, 1997
By: Daryl Holle

TipsFor Identifying A Good Nutritional Feed
I ngredients Section of the Bag Tag:

All of the ingredients contained in most Ostrich feeds can be classified into the following 8 groups:

Forages
Grains

Protein Feeds
Major Mineras
Minor Minerals
Trace Minerals

Vitamins
Additives

Examples of these classifications might be:

FORAGES: AlfalfaMeal, Grass Medl, etc.

GRAINS: Corn, Barley, Oats, Wheat, Distillers Grains, Wheat Midds, etc.
PROTEIN FEEDS: Soybean Meal, Cottonseed Meal, Peanut Meal, etc.
MAJOR MINERALS: Calcium, Phosphorus, etc.

MINOR MINERALS: Magnesium, Potassium, Zinc, etc.

TRACE MINERALS: Copper, Selenium, Manganese, etc.

VITAMINS: Vitamins A, D, E, and K plus al the B-Vitamins, etc.
ADDITIVES: Amino Acids, Probiotics, Yeast Cultures, etc.

Using one or many ingredients from each classification will allow a good Ostrich nutritionist to put
together aperformancefeed product. It getsalot more complicated than that, but this does explain how
aformulaisstarted initssimplest terms. Foragesare generally highinfiber, Grainsare generally high
in energy, and Protein Feeds are high in protein content.  Using ingredients from these 3
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classifications, a good nutritionist can balance the protein, energy, and fiber to his desired level.
Then, he can add ingredientsfrom the Major Minerals, Minor Minerals, Trace Minerals, Vitamins, and
Additives classifications to balance out a complete diet to predetermined nutrient levels and goals.

Now, most tags will list the ingredients in order of volume. So, there are some clues to you as what
type of feed the bag contains. If Grains (like ground corn) arelisted first, you may have acluethat this
feed isahigh energy feed. Thismay be good or bad depending what birdsyou arefeedingit to. If it
isbeing fed to breeder birds, thismay NOT be a good thing--in my opinion--as they might get overly
fat and not produce well. If ingredients from Foragesisfirst on thelist, it probably is a higher fiber
feed. And, if follow by an ingredient from Grains, it probably is a medium energy feed.

If you can't find any ingredients from the Protein Feeds classification, then look for Animal Protein
Product ingredients such as Meat & Bone Meal, Fish Meal, Blood Meal, and so on. These Animal
products | am very negative about in Ostrich feeds as you well know by now as| have discussed them
inlengthin earlier bulletins. Somefeedswill contain both Protein Feeds and Animal Protein Products
whichisstill not agood thing--IN MY opinion. Looking for the source of proteininthefeed will give
you some clues as to the performance qualities of the feed.

There are still some Ostrich feeds being manufactured with collective terms statements in the
ingredients section. Terms like Plant Protein Products, Processed Grain Products, Roughage
Products, Animal Protein Products, are all collective term statements. They arelegal, but don't tell
you anything about what ingredients were used to make this feed and this decision is up to the
manufacturer and can be changed at any time without notice. | am against thistype of feed labeling--
even though it islegal. | think the consumer should be told what specific ingredients were used in
making the feed and have the assurance that each batch was made using those sameingredients. Severe
ingredient changesin Ostrich feedsisthe LEADING cause for low production in Breeders and chicks
going off feed and dying.

There is one more subject concerning ingredients that needs attention. Some feeds may contain a
classification called "Roughage Products”. The purpose of roughage productsin some Ostrich feedsis
to provide extrafiber or simply to act asafiller tothefeed. Some examplesof roughage might be Corn
Cob fractions, Wheat Straw, Cottonseed Hulls, Soybean Hulls, etc. In my opinion, Ostrich feedshasno
place for roughage products. If the ration is short on fiber, it means the Forage part of the ration was
shorted for one reason or another. Plenty of fiber can be had from good quality Forageingredients if
the ration balance was done correctly. Roughage Products are also very hard for the Ostrich to digest
properly and get the digestible fiber it really needs. In some cases, big problems with impactions can
result on Ostrich using roughage products. As a parting thought, sawdust and cardboard are high in
fiber aso. Would you want that kind of fiber in your Ostrich feed?
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Feeding Ostrich for Production
Part 6

Ostrich Nutrition Bulletin #18
October 15, 1997
By: Daryl Holle

Tips For Identifying A Good Nutritional Feed

HOME BREW MIXES:

Keep in mind that when feeding aconcoction of ingredients devel oped in somerancher'smind in order
to save feed dollars, you are putting yourself at a huge risk to follow his recommendations of feeding
same. Thereare probably about twice as many secret and magical feed formulas out thereasthereare
ranchers. Great care MUST be taken before trying out these home brew mixes on your birds. The
consequences of a mistake can last along, long time. When assisting ranchers with bird health and
production problems over the phone, the cause of the problem is usually found in a bad feed formula
developed by anon-Ostrich nutritionist, abad commercial feed formulathat has not been proven, or the
rancher is feeding some type of home brew mix that either he made up or one of his rancher friends
made up. When | ask the caller how they arrived at a decision to feed this mix, the answers can be
routinely identified in 3 areas:

1. "So and So said to do this and he said it would fix my problem."
2. "My neighbor doesit and it works well for him."
3. "The seminar speaker said it would work just fine!™

Asyou can see, all these reasons given are based on rumor and gossi p--usually by someonethat hasthe
nutritional sense of aBull in achinashop. All of you should know by now that what you hear is not
necessarily the truth--especially in the Ostrich industry. My adviceisthe NEVER try out these home
brew mixes without first checking out the nutritional adequacies of the mix. NEVER takes someone
else'sword for his performance fantasieson hishirds. Besides, just because it works on hisbirds does
NOT mean it will be good for yours.

TREAT FEEDING:

A piece of apple, a piece of orange, or a small bite of lettuce is not going to hurt an adult Ostrich.
However, aquarter-pound of one of those things will upset the diet and can cause complicationswith
production performance. Chicks are more sensitive to this than any age group as the ph of their gut
appears most sensitiveto any change. Alsoremember that ANY addition to thefeed diet will dilutethe
rest of the nutrients in that already balanced diet feed. A very small amount is not going to bother
much, but any more than 5% of the birds diet will have asignificant impact on the production outcome
(depending on what it is, of course).
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ADDITIVES:

| just came back from a Ostrich seminar this last weekend and there were more feed additive products
displayed by different companiesthan there were ranchers attending the seminar. In my opinion, 99%
of al these additives are designed to get your attention about fixing a certain problem that most
ranchers have--if they are having problems. Thereal problemistheranchersfeediswrong. Throwing
additivesinthefeed islike pitching abaseball through a12 inch hole 60 feet away. Occasionally, you
might get lucky--But, most often you won't! The problem isthe feed you are using and no additiveis
going to fix that problem--especially if it is a bad formula feed.

| also do not believe in the concept of free choice feeding of mineral, trace mineral, and vitamin
mixturesif you are seeking performance goalsin your birds. It has been said by some that birds will
pick and choose only what they instinctively know they need. | can't even get these birds to
instinctively seek shelter in a hail storm--how can | expect them to control their diet properly by
selecting the right combinations of nutrients. The free choice concept could possibly work if the birds
diet was severely deficient of one or two nutrients--but my opinionisthat the bird will only satisfy this
need to alevel of body maintenance as the bird has NO production performance goalsinitsmind! A
good performance feed diet will have production performance goals (whether is be egg production,
fertility, hatchability, or weight gains) to bring out the full genetic potential of the bird. Free choicing
nutrientsallows THE BIRD to control exactly what it wantsto and at best that will only beto maintain
its body only.

Another extension of thisopinion istheimportance of the hen passing an adequate amount of nutrients
through the egg yolk to the embryo and chick. The hen does not know how much of certain nutrients
(and in what ratio) to pass onto the egg yolk to prevent late term chick deaths in the shell during
incubation. Inthisexample, itisup to the nutritionist to solvethis problem by adjusting certain nutrient
levelsand ratiosin the feed to eliminate the problem. | also sincerely doubt that ahen would know how
to change her free choice diet to solve arotating leg problem in her chicks. An experienced Ostrich
nutritionist would know how to solvethat problem by adjusting certain nutrient levelsin her daily diet.

Free choi cing specific nutrients al so destroysthe performance goals of "Challenge Feeding”. Challenge
Feeding isanutritional technology which consists of feeding the bird with adequate level s of nutrients
to take it beyond what it normally would produce if left to select its own pace. The magic with
Challenge Feedingisthat it allowsthebird to produce at itsfull genetic potential whilestill maintaining
excellent health and production longevity. Challenge Feeding will always be a part of a performance
feed diet.

Controlled feeding with specific nutrient levels in the correct amount and ratiosisthe ONLY way to
feed for performance. Controlled feeding allows anutritionist to attack specific problemsin aspecific
species, and believe me, we have plenty of them to work on when feeding Ostrich for good
performance.

This completes the six part series on "feeding Ostrich for good production”. | hope it has helped you
understand that feeding birds right is a little more complicated than throwing some feed in the pan.
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Selenium LevelsIn Ostrich Feeds

Ostrich Nutrition Bulletin #19
November 15, 1997
By: Daryl Holle

Question From Rancher Regarding Selenium

Dear Daryl,

"l have questions about selenium levels. A few companies offer selenium 'additives, but I'mworried
that people don't know what level the seleniumis at in their local grains.... I'm specifically talking

about people that have their own feed ground locally. | know that some places have toxic levels of

seleniumin the local grains, and | also know that some places have zero selenium.”

"How does a person check their grains? Isthere alab we should send a sample of our ground feed
to? Andif thereis, what isa good level of selenium? Should a person do a blood test on a bird or two
to see what their seleniumlevels are?"

"Just a thought for a future article. 1've been preaching to the members of our cooperative that they
NEED to check their selenium levels... | just want confirmation that I'm preaching correctly, and if |
am, when it comes from someone like you...it makes much more sense than from someone like me!!"

"Thanks Daryl for your continued bulletinson nutrition and other information! It'sbeen a great source
of information for me!"

REPLY:

The subject of Selenium isone of the hardest nutrientsto write about asit is so misunderstood by most
ranchers. Selenium is also one of the most touchy trace minerals that an animal nutritionist hasto
deal with. A deficiency of Selenium in the feed diet will result in egg hatchability problems--and if
severe enough, will also result in chick/embryo deformities such as missing eyes or deformed feet and
wings. Anexcessof Seleniuminthefeed diet will quickly lead to toxicity problemsin birdsthat will
cause even greater problems than a deficiency.

In adolescent and adult birds, a Selenium deficiency can cause appetite problems, blind staggers,
lameness, liver problems, poor feather coat, constant biting and feather pecking, and also may show up
in harvest birds with multi-colored meat muscles.

It iseasy to understand that the correct Selenium level inthe birdsdiet isMOST important to the birds
health. But, like many nutrients, the LEVEL of Selenium by itself ISNOT the only factor as Selenium
works closely with other nutrientsin thetotal ration. Therefore, the other nutrientsin the feed working
with Selenium must also be at correct levels. A perfect example of thisis Vitamin E. Selenium is
directly related to the efficient absorption of Vitamin E. A Vitamin E deficiency can also effect such
things as hatchability, feather coat, liver functions, and much more. If Vitamin E isat adequate levels
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but Selenium is deficient--Vitamin E will not be efficiently absorbed and problems will result. |f
Selenium is adequate in the feed but Vitamin E is deficient, the symptoms can closely relate to a
Selenium deficiency whenitreally isNOT. Thereare several other interactionsthat Selenium haswith
other trace minerals and vitamins. Simply adding more Selenium to the birdsdiet isNOT alwaysthe
answer--infact, it could be atoxic answer that will cause greater problemsthat the onesyou weretrying
to solve.

| strongly discourage anyone from using the Selenium additivesto supplement their birdsdiet--itisa
very risky proposition. NEVER free choiceany tracem ineral supplement with highlevelsof Selenium.
Theline between adeficiency diet and atoxic dietisvery narrow. | also don't recommend relying on
bird blood tests showing adeficiency of Selenium. It has been my experience that when the blood test
istaken again at adifferent time, theresults change. Besides, evenif the blood tests show adeficiency
of Selenium, how do you know how much to add to correct that without getting into atoxicity problem.

If you are grinding/mixing your own feeds or having custom feed made up at a local feed mill, you
should be sure that a trace mineral/vitamin pak is being used from a reputable Ostrich feed company
with experience. Y ou should also be using aration formulafrom that same company that MATCHES
the trace mineral/vitamin pak you areusing. All Blue Mountain complete feeds, supplement feeds, and
trace mineral/vitamin Paks are designed to match the formulas provided to achieve a proper balance and
amount of Selenium and the nutrients that work with Selenium--And, at the same time, prevent any
possible toxicity problems.

Inthe above question, it istrue that some areas of the United States have grainswith very high levels of
Selenium. Other areasare very deficient of Selenium. If you are grinding/mixing your own feeds, the
answer to this problem again isto make sure you are using the recommended ration formulaal ong with
a matching trace mineral/vitamin pak--AND make sure that these formulas and Paks are from an
experienced Ostrich feed company. A feed formulathat callsfor 85% grain in an areawith Selenium
toxicity problems in grain is surely going to be a disaster. No Ostrich feed formula should be
containing 85% grain in thefirst place and that should give you aclue asto the experience behind this
formula. If thefeed formulais balanced using recommended forages, grains, proteins, minerals, trace
minerals, and vitamins, Selenium toxicity in grainswill not be aproblem when mixed correctly with the
matching trace mineral/vitamin pak. In areas where Selenium is deficient in most feed ingredients, it
still won't be a problem IF the correct formulais used with the matching trace mineral/vitamin pak as
there will be sufficient nutrients coming from the Pak if it was designed correctly from a Ostrich feed
company with experience.

Another point that is most important here is the protein level in the finished Ostrich feed formula.
Higher protein feedstend to neutralize the Sel enium toxicity coming from areas of high Seleniumgrain
problems. If the ration is balanced correctly to a performance level with the right protein levels, the
toxicity problem correctsitself asless grain/more protein feeds are used and the higher protein ration
hel ps compensate for the toxic Selenium proportions.

Using afeed formulaor premix designed for cattle or hogsis the first mistake most Ostrich ranchers
make. Doing thiswill amost alwaysresult in a Selenium/trace mineral/vitamin deficiency in Ostrich.
Thereason isdensity of nutrientsin thetotal diet versustheintake daily of thefeed. A cow can eat 50
pounds of feed per day while an ostrich will eat 5 pounds and an emu may eat 3 pounds. That adult
cow can eat 10 times as much as an adult ostrich, but its body weight isNOT 10 times as much as an
adult ostrich (it iscloser to 5 timesthe body weight of an adult ostrich). Therefore, the density of trace
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minerals/vitamins for the cow can be far less in the feed than is needed for the ostrich. Doubling the
cow premix is not the answer as then the mineral portions will be far too excessive for the Ostrich
causing greater problems. Using a premix for Ostrich that was designed for other livestock rarely
results in good Ostrich performance.

Remember that it takes at least ONE FULL YEAR to correct a nutrient deficiency problem in your
birds AFTER you start feeding awell balanced diet. The full performance effects of awell balanced
diet will take effect after the second year of feeding your birds correctly. The same result will happen
in reverse when changing to a nutrient deficient feed. The first year, not too much difference in
production/hatchability isnoticed. However, the second year problems begin to significantly show up
and the third year production almost comes to a halt. | have heard people blame this scenario on
weather and environment, but more likely than not, it is a poor nutritional diet!
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The Dilution Factor, Part 1

Ostrich Nutrition Bulletin #20
December 15, 1997
By: Daryl Holle

Many people ask me what the most common rancher problem isin the Ostrich industry with feeding
birds. You might think that this question would take a moment to ponder on, but it doesn't. | can
immediately answer that the most common problem ranchers have with feeding their birds is the
practice (or malpractice) of adding ingredientsto the balanced feed rationsfor their birds. Tome, itis
very simple. All productive animals need abalanced diet of nutrientsto perform acertain productivity
schedule. When we start messing with that balanced diet, the productivity will suffer--if not now, next
year! But, Ostrich ranchers have difficulty with this reasoning, not only in the U.S., but all over the
world.

In discussions with ranchers, it isvery easy to discover that the majority are adding aslab of afalfa, a
scoop of corn--others are adding some minerals, others some vitamins, while still some othersadd extra
protein and so on to their birds daily feed diet. The most common reasons given for this practice are:

"The cost of my commercial feed istoo high priced, | need to cheapen it down a little by adding
somecorn."

"Itsbeen cold lately and my birdsneed extracorn for moreener gy--besidesthat, they really like
it."

"My birdsact likethey arebored and really likethedab of alfalfal givethem every day and will
peck at it all day long."

""Someonetold metoadd moreprotein tothefeed and it will kick thebirdsinto egg production.™

""Feed companiesput far morenutrientsintothefeed than thebirdsneed, sol only givethem one
pound of that feed and fill'em up on alfalfaand corn. Feeding onepound will ensurethebirdsget
all the mineralsand vitaminsthey need."

| could go on and onwith this, but | think by now you havethe point! Adding thingsto thediet of birds
has adilution effect of ALL the balanced nutrientsin the original feed. | call thiseffect The Dilution
Factor. The Dilution Factor isthe most common cause of non-productive birdsin thisindustry. Most
often, it is the cause of poor egg production, poor fertility, poor egg quality, poor shell quality, poor
hatchability, poor chick survivability, and poor chick growth. It isalso one of the leading causes of
poor meat quality in harvest birds.

Why are Ostrich ranchersdoing this? *"They know not what they do" isthe best answer | can useto
express the concern. The majority of ranchers simply are NOT aware of complications The Dilution
Factor can cause to the total balanced diet the birds need for good productivity of any kind. Other
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livestock ranchers, such asbeef, dairy, poultry, and so on, would not even consider The Dilution Factor
to cut their feed costs as experience has taught them it would be biting off their noseto spitetheir face
ending up in a certain productivity wreck! Does this mean that Ostrich ranchers are different
somehow? No, it only means that most Ostrich ranchers are NOT AWARE of the consequences of
intentionally altering abirdsdiet. If you are grinding/mixing your own Ostrich feed, there arewaysto
incorporate different ingredients you may want to add and still retain the balance of the total ration.
However, if you are feeding a commercial pelleted Ostrich feed, it becomes very risky to add extra
things to the birds diet UNLESS that pelleted feed was designed with that in mind.

In upcoming issues of the nutrition bulletin, we will cover the nuts and bolts of what happens,
nutritionally speaking, when The Dilution Factor is practiced by ranchers. It can be areal learning
experienceif you understand what The Dilution Factor isand work on your feeding management style
to prevent it from occurring in your operation.

Before | sign off this time, there is one more discussion going on in the industry that | would like to
comment on. | am hearing and reading statements like:

""Feed companies really have no idea what these birds need and little research has been done.
Therefore, it isrecommended to feed Ostrich like avian's (poultry).™

""No one hasany idea what these birdsreally need and it isawild guessasto what may work the
best.”

These statements are not only being said by some ranchers, but also by some feed companies--that is
the shocking part! Please allow me to be perfectly clear about this. | have been working every day
with Ostrich nutrition for over 7 yearsnow. Blue Mountain has done extensive studiesand researchin
many areas of Ostrich nutrition over those seven years. Eventhough alot isyet to belearned, we know
twice amuch about Ostrich nutrition thanwedid 7 years ago and if we are doing our job, wewill know
twice as much again 5 years from now. We have come A LONG WAY isarelatively short period of
time. This takes sincere dedication to meet the needs of a productive Ostrich diet rather than simply
throwing some ingredients together and putting them into abag. If acompany honestly feels that no
one has any ideaon what the productive Ostrich diet should be, it only makes common sensethat thisis
an admission that this same company hasnoideaeither. My questionis--WHY ARE THEY MAKING
AND SELLING OSTRICH FEEDS?

Toformulate rations and feed Ostrich like chickensissimilar to feeding chickenslikehogs. No animal
nutritionist would consider doing that. Why are so many willing to feed Ostrich like chickens? Food
for thought--would you agree?
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The Dilution Factor, Part 2

Ostrich Nutrition Bulletin #21
January 15, 1998
By: Daryl Holle

In Part 1, | promised you we would get right to the nuts and bolts of "The Dilution Factor" beginning
with Part 2, so herewe go. Itisdlightly conplicated so you may haveto give full attention--But then,
nutritional subjects usually are that way.

In order to fairly explain what happens to Ostrich feed when The Dilution Factor isinvolved, we need
to start off with a point of reference that would be considered an adequate diet for Ostrich. This
subject, by itself, can be as controversial asanything you ever run across. But, | amwriting thisarticle
so | will pick the parameters that | know would be a good example of a breeder bird ration that will
result in reasonable production performance.

Table1
ITEM AMOUNT PROTEIN FAT FIBER ENERGY
Breeder Ration 100% 21.0% 4.0% 11.0% 67%

Allow meto explain Table1l. The AMOUNT columnisthe percentage portion of the birdstotal daily
intake--inthiscaseitis 100%. The protein content of the example breeder ration is21% crude protein.

Thefat content of thisrationis4.0% crudefat and 11.0% crudefiber. If you disagreewith any of these
numbers, that is fine, just keep in mind that this is an example and | am trying to demonstrate The
Dilution Factor and not debate the who is wrong and who is right on nutrient levels.

For the nutritionists out there reading thisinformation, when you are done laughing about the ENERGY
column, allow me to put some reason to this category. The average Ostrich rancher does not
understand ALL the energy systemsand cannot relateto them. Thereare probably more different ways
to calculate energy than | have fingers and toes. And, al livestock rations do not use the same one to
calculate diets--Thisis very confusing to the average person. But, most everyone can understand the
word ENERGY. What method was used to calculate this energy number does NOT matter. What is
important isthe assigned number | have put inthe ENERGY category and to seeif it changeswhen The
Dilution Factor in implemented.

Let'stake alook at some other feed ingredients and see how they stack up on the nutrient table. | am
using average nutrient values except for ENERGY which is my own relative number.
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Table 2
ITEM AMOUNT PROTEIN | FAT FIBER ENERGY
Breeder Ration 100% 21.0% 4.0% 11.0% 67%
Corn (maize) 100% 8.5% 3.5% 2.9% 88%
Alfalfa (lucerne) 100% 18.0% 2.2% 30.0% 58%
Grass Hay 100% 15.0% 2.8% 32.0% 52%
Wheat Straw 100% 3.0% 1.5% 42.0% 40%
Dehulled Soymeal 100% 47.5% 1.2% 3.0% 87%

If you have looked at Table 2 closely, | think you can get a good feel for what impact The Dilution
Factor has on feeding Ostrich. Y ou can see that some very common feed ingredients vary widely in
their nutrient content. Some are high in protein while others are very low. Some are high in energy
while some are very low. Some are high in fat and fiber while others are very low.

When afeed ration has been balanced, in this case it meansthe Breeder ration is21% protein, 4 % fat,
11% fiber, and so on. Adding corn, as an example, to this balanced diet will change the nutrient
characteristics of the feed and make it something different than it was intended to be. Example:

Table3
ITEM AMOUNT | PROTEIN EAT FIBER ENERGY
Breeder Ration 75% 21.0% 4.0% 11.0% 67%
Corn 25% 8.5% 3.5% 2.9% 88%
New Ration Avg. 100% 17.9% 3.9% 9.0% 2%

Y ou can seein Table 3 that by adding the 25% corn to the birds daily diet, the protein in the daily total
diet dropped to 17.9% which is severely low for any type of reproductive performancein my opinion.
The fat did not change much but is slightly lower yielding less energy when the bird really needs it
during breeder season. The fiber dropped down to alower level--especially for Ostrich. The energy
was pushed way up and during breeding season, this alone could cause the birds to become too fat.

The new ration average numbers above are not anywhere closeto what the birdswe reintended to get
for adaily diet. The entire relationship between the nutrients is out-of-balance and bird production
performance will be decreased by the severity of the imbalance.

Y ou might be saying to yourself at this point: "Well, if the proteinislow, let's add some more protein
like soym eal to the diet to raise it closer to what it should be."”
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Example:
Table 4
ITEM AMOUNT | PROTEIN EAT FIBER ENERGY
Breeder Ration 63% 21.0% 4.0% 11.0% 67%
Corn 25% 8.5% 3.5% 2.9% 88%
Dehulled Soymead 12% 47.5% 1.2% 3.0% 87%
New Ration Avg. 100% 21.0% 3.5% 8.0% 75%

WEell, wefixed the low protein level by adding the Dehulled Soymeal to get it back to the ration diet of
21% protein, but it didn't fix the rest of the numbers. The fat content is even lower still at 3.5%, the
fiber level is still very low, and the energy level is higher than ever resulting in fat birds and maybe
even obese birds after they have been on thisration for awhile. The moreyou try to add to acomplete
balanced ration, the worse it gets out of balance!

Y ou may have noticed in the above chart that the Breeder Ration AMOUNT percent a gedropped from
75% to 63%. Thiswasdoneto makeroom for the 12% soymeal. Remember that the 100% represents
the TOTAL diet that the birds can eat in oneday. That could be 5 pounds or it could be 10 pounds of
feed. If you want to add something like corn or soymeal, the percentage added must come OUT of
some other ingredient asthe birds can only eat 100% of what they eat! It has been my experience that
when Ostrich ranchers add something to the complete diet, they usually cut down on the complete diet
tosavedollars. Thisiswhy | lowered the Breeder Ration to allow room for the 12% soymeal (even
though in reality that was not the correct thing to do).

Next, let's take alook at another common practice or malpractice done by ranchers. The pen the
breeder birds are in has anice growth of green mid-summer grass. The rancher hastheideathat since
the birds are eating the grass, he can cut down on the compl ete feed (saving dollars) and FORCE them
to eat more of the green grassin the pen.

Example:
Table5
ITEM AMOUNT | PROTEIN EAT FIBER ENERGY
Breeder Ration 75% 21.0% 4.0% 11.0% 67%
Grass Hay 25% 15.0% 2.8% 32.0% 52%
New Ration Avg. 100% 19.5% 3.7% 16.3% 63%

The examplein Table 5 would closely represent the rancher feed about 3 pounds of Breeder Ration
complete feed per day and the rest of the diet being consumed as grass. Y ou can see that the protein
was lowered dlightly, but the fiber went sky high and the energy dropped severely. Again, out-of-
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balance! With those low energy levels and the birds breeding and laying, the body condition is bound
to be poor going into the colder winter weather. There are many more things to point out here, but |
think you get the message. Grass grazing with feeds designed as complete dietsis not agood thing to
do. A specially designed supplement feed should be used for that purpose.

There are a'so some ranchersthat grind up wheat straw and mix it with their feed at the rate of 25% of
thebirdsdiet. When | ask "why areyou doing this?", the answer awaysisthat "these birds need extra
fiber and it sure cheapens my feed cost”.

Example:
Table 6
ITEM AMOUNT | PROTEIN EAT FIBER ENERGY
Breeder Ration 75% 21.0% 4.0% 11.0% 67%
Wheat Straw 25% 3.0% 1.5% 42.0% 40%
New Ration Avg. 100% 16.5% 3.4% 18.8% 60%

| think you will agree that feeding breeder birds a 16% protein, 19% fiber, and only 60% energy asin
Table 6 is a disaster waiting to happen and it usually does. This diet does not even qualify for a
mai ntenance ration--in my opinion and not only isawaste of time but also awaste of good dollarsasit
has no productive performance whatsoever.

This is about all the space | can use to begin the description and effect of The Dilution Factor as it
relatesto protein, fat, fiber, and energy nutrientsinthebirdsdiet. Asyou can see, we could go on-and-
on with different combinations but the facts will aways show that the more stuff you add to the
balanced diet, the farther away from a balanced and productive diet you get. In the next issue of the
bulletin, wewill take alook at some other important nutrients such as calcium and phosphorus and see
how they are affected by The Dilution Factor.
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The Dilution Factor, Part 3

Ostrich Nutrition Bulletin #22
February 15, 1998
By: Daryl Holle

In Part 2, we covered in detail the effects of adding things to your complete feed ration (The Dilution
Factor) and how that changesthe Protein, Fat, Fiber, and Energy part of theration. InthisPart 3, let's
takealook at some other important nutrientsin the ration such as Calcium, Phosphorus, and Vitamin D
to see how their levels are affected by The Dilution Factor.

Firgt, itisimportant to know that Cal cium and Phosphorus are very crucia to aimost ALL performance
parametersin Ostrich. These two minerals have adirect effect on egg production, egg size, egg shell
porosity, egg shell texture, fertility, ease of incubation, embryo growth and gestation time, hatchability,
and embryo survivability. Thesetwo minerals also control frame growth, muscle growth, and weight
gainsinal birds. After that statement, you can easily understand that these two minerasMUST bein
the daily feed ration in the correct amounts, in the correct ratio, and from asourcethat iseasily utilized
by the bird for good performance to occur.

Y ou have often heard me say that nutrientsin the feed must be balanced asto levels, ratios, and sources.

Thisis true of many, many nutrients. Vitamin D levels and ratios are extremely important to good
utilization of Calcium and Phosphorus. Vitamin D actsasacarrier for Calcium and Phosphorus. Low
levels of Vitamin D in the feed will actually show up as adeficiency of Calcium or Phosphorus--asif
there wasn't enough Calcium or Phosphorus in the feed when there actually is plenty.

Thisiswhy Vitamin D isusually always SUPPLEMENTED in Ostrich feeds. Even though feedstuffs,
such as Alfalfaand Corn, have some natural Vitamin D inthem, this sourceis very unpredictable and
sometimes nearly non-existent depending on the age and processing methods of the feedstuff. It is
aways best to work in terms of supplemented vitamin levels when formulating feed rations as that
way there is assurance that enough quantity of the vitamin is there to work correctly with other
important nutrient functions.

In order to fairly explain what happens to Ostrich feed when The Dilution Factor isinvolved, we need
to start off with a point of reference that would be considered an adequate diet for Ostrich. This
subject, by itself, can be as controversial asanything you ever run across. But, | amwriting thisarticle
so | will pick the parametersthat | know would be a reasonable example of a breeder bird ration that
will result in reasonable production performance.

Table1
ITEM AMOUNT CALCIUM PHOSPHORUS | VITAMIN D
Breeder Ration 100% 2.0% 1.0% 6,000 1U/LB
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Allow meto explain the Table 1 chart. The AMOUNT column is the percentage portion of the birds
total daily intake--in this case it is 100%. The calcium content of the example breeder ration is 2%
calcium. The phosphorus content of thisration is 1% phosphorus and the supplemented vitamin D is
6,000 International Units per pound. If you disagree with any of these numbers, that isfine, just keepin
mind that thisisan example and | am trying to demonstrate The Dilution Factor and not debate the who
iswrong and who isright on nutrient levels.

Let'stake alook at some other feed ingredients and see how they stack up on the nutrient table. You
will noticethat the Breeder ration isthe only listing with vitamin D asthe vitamin D weare showingis
only supplemented vitami nD.

Table 2

ITEM AMOUNT | CALCIUM | PHOSPHORUS | VITAMIN D
Breeder Ration 100% 2.0% 1.0% 6,000 IU/LB
Corn (maize) 100% 0.02% 0.28% n/a
Alfadfa 100% 1.3% 0.25% n/a
(lucerne)
Grass Hay 100% 0.7% 0.22% n/a
Wheat Straw 100% 0.1% 0.04% n/a

If you have looked Table 2 chart closely, | think you can get agood feel for what impact The Dilution
Factor has on feeding Ostrich. Y ou can see that some very common feed ingredients vary widely in
their nutrient content. Some are high in calcium while others are very low. Most are very low in
phosphorus and that is why extra phosphorus always needs to be supplemented to Ostrich feeds.

When afeed ration has been balanced, in this case it meansthe Breeder ration is 2.0% calcium , 1.0%
phosphorus, and 6,000 iu/lb of vitamin D to make it al work well together. Adding corn, as an
example, to thisbalanced diet will change the nutrient characteristics of the feed and make it something
different than it was intended to be.

Example:
Table3
ITEM AMOUNT | CALCIUM | PHOSPHORUS | VITAMIN D
Breeder Ration 5% 2.0% 1.0% 6,000 1U/LB
Corn 25% 0.02% 0.28% n/a
New Ration Avg. 100% 1.5% 0.88% 4,650 1U/LB

Y ou can seein Table 3 that by adding the 25% cornto the birdsdaily diet, the calciuminthedaily total
diet dropped by 25% as corn has nearly no calcium content. Thisresultsis severely low calcium for
any type of reproductive performancein my opinion. The phosphorus changed dlightly lower--yielding
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less effectiveness AND the supplemented vitamin D was lowered--yielding even less utilization of
calcium and phosphorus (compound effect).

The"new ration average™ numbers above is not anywhere close to what the birds were intended to get
for adaily diet. The entire relationship between the nutrients is out-of-balance and bird production
performance will be decreased by the severity of the imbalance.

Next, let's take a look at another common practice or malpractice done by ranchers. The pen the
breeder birds are in has anice growth of green mid-summer grass. The rancher hastheideathat since
the birds are eating the grass, he can cut down on the compl ete feed (saving dollars) and FORCE them
to eat more of the green grassin the pen.

Example:
Table4
ITEM AMOUNT | CALCIUM | PHOSPHORUS | VITAMIN D
Breeder Ration 5% 2.0% 1.0% 6,000 IU/LB
Grass Hay 25% 0.7% 0.22% n/a
New Ration Avg. 100% 1.68% 0.86% 4,650 1U/LB

Theexamplein Table 4 would closely represent the rancher feeding about 3 pounds of Breeder Ration
complete feed per day and the rest of the diet being consumed asgrass. Y ou can see that the calcium,
phosphorus, and supplemented vitamin D content went down significantly. There are many thingsthat
could be pointed out here, but | think you get the message. Grass grazing with feeds designed as
complete dietsisnot agood thing to do. A specially designed supplement feed should be used for that
purpose.

There are al'so some ranchersthat grind up wheat straw and mix it with their feed at the rate of 25% of
thebirdsdiet. When| ask "why are you doing this?, the answer alwaysisthat “"these birds need extra
fiber and it sure cheapens my feed cost”.

Example:
Table5
ITEM AMOUNT | CALCIUM | PHOSPHORUS | VITAMIN D
Breeder Ration 75% 2.0% 1.0% 6,000 IU/LB
Wheat Straw 25% 0.1% 0.04% n/a
New Ration Avg. 100% 1.54% 0.82% 4,650 1U/LB

| think you will agree that adding things to complete breeder bird rations is a problem causing less
performance in all areas of production. Some ranchers tell me they are feeding ONE pound of the
complete breeder ration and 4 pounds of a 50/50 mix of alfalfaand corn. They make sure to also tell
me that they feed the one pound of complete breeder feed to ensure the birds get their minerals and
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vitaminseach day. What rationaleis used to come up with that ideais beyond me. Here are the results
of feeding birds that way:

Table 6
ITEM AMOUNT | CALCIUM | PHOSPHORUS | VITAMIN D
Breeder Ration 20% 2.0% 1.0% 6,000 IU/LB
Corn 40% 0.02% 0.28% n/a
Alfadfa 40% 1.3% 0.25% n/a
New Ration Avg. 100% 0.92% 0.43% 1,240 1U/LB

Feeding birds in the manner shown in Table 6 will definitely cause a severe deficiency of calcium,
phosphorusand vitamin D. Theselevelsare not even enough for aMaintenanceration let alonean egg
productionration. All sortsof problemswill result from feeding thisration over aperiod of time. How
soon the problems begin to devel op depends entirely on the body reserves of the birds--but sooner or
later, it WILL be abig problem.

Asyou can see, we could go on-and-on with different combinations but the factswill always show that

the more stuff you add to the balanced diet, the farther away from a balanced and productive diet you

get. The Dilution Factor isthe leading cause of bird problemsand egg/embryo problem sall over the

world. This ends The Dilution Factor series of articles. | hope it has helped you to think twice
before adding things to your feed to lower the feed cost.
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Animal Protein Productsin Ostrich Feeds

Ostrich Nutrition Bulletin #23
March 15, 1998
By: Fiona Benson

There have been many writings recently by Ostrich feed companies, their employees and nutritionists,
about the use of Animal By-Productsin Ostrich feeds - both pro and con. Most of these articles make
reference to many topicsthat are of great concern to mein our efforts to achieve a sustainable market
for our meat products.

Ostrich Meat"s greatest selling point isits health benefits as ared meat. To feed them animal protein
productsfrom any source, in thelight of current evidence, does not in my opinion allow theindustry to
call it ahealthy red meat. | will return to thisissue later.

Reference was made to the reasons being given for inclusion of' carcass meal was as a result of
research done in South Africa. Asan Ostrich Farmer in South Africa maybe this is an opportunity to
provide a greater understanding on the industry here.

Until 1993 the marketing of all ostrich products could only go through one channel. Ostrich farming
had been conducted in an atmosphere of not wishing too many ostrichesto survivein fear of flooding
the market. Therefore maximum production was not a pre-requisite to formulating rations. Many
producers outside South Africaare not aware that hide and featherswhere the primary productsand the
meat was sold as a by-product to the meat processing industry. It was not considered of good enough
guality to be sold fresh. That iswhy we still do not have adevel oped ostrich meat market herein South
Africa. For thisreason South AfricaisNOT theideal pattern to follow when devel oping feed rationsfor
high quality Ostrich meat, maximum production from breeder birds, or maximum chick survivability.

To satisfy the hide and feather market a 14mth slaughter age was considered the ideal. With meat
quality and productivity NOT a consideration. With deregulation came a number of new entrants to
Ostrich Farming in South Africa, these farmers have been looking to the work done OUTSIDE South
Africa as they were not satisfied with the feed performance and information available from within
South Africa. It surprises me greatly that some US feed companies aretrying to follow South African
recommendations.

At the First International Ostrich Meat Congress held at Oudtshoorn 12 months ago a clear message
was sent to the industry. That message - if we were to sell our meat we MUST ensure the quality is
improved, that the meat contains no animal by-products, no growth stimulants, no routine use of
antibiotics and all other nasties as perceived by the consumer - OUR CUSTOMERS.

Following that meeting a number of our feed manufacturers here in South Africa have listened to the
message and now ensure that their feeds are free of such products. Sadly not all yet.

Reference was made to the misconception that the animal by-productsimpart an off-taste to the meat.
Thisis NO misconception! The comment has been made to me by a South African consumer on how
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he had recently eaten Ostrich Meat and could taste the Fish Meal in the meat. He did not like it. Have
you ever been in acold store where carcasses from animalsfed Fish Meal are hanging? Itismorelike
walking into afish store.

In other livestock, feeding onions and garlic will flavour the meat and odour with onion and garlic.
Alfalfaand Corn are neutral and do not have strong flavours, but the total rations still needs to be a
balanced ration or odd flavours can result. Too much IRON in the diet from other feedstuffs and
mineralswill cause Ostrich meat to taste somewhat likeliver. Liver ishighiniron andthat iswhy it has
itsdistinct flavour.

Meat quality - meat with off tastes, inconsistent texture, odd colour etc. - was discussed at our most
recent monthly South African Ostrich industry meeting, it remainsaproblem to the development of our
industry. A pre-requisite to good quality meat in any speciesis fast growth rates. The South African
formulationswere geared to obtaining 210 |bs at 12-14mths. These can bereached by 7mthswith awell
formulated feed and in time, improved genetics combined with well formulated feed will produce faster
gains and larger birds. It is interesting to note the improvements made in the last 7 years by Blue
Mountain Feeds Farmers - both in weight gainsand overall production, compared to thelittle changein
150 years of South African farming.

Whether or not animal by-products arelegally allowed in the feed, we asfarmershave aresponsibility
and obligation NOT to usethem in any of our Ostrich livestock rations, including Breeders, asthey will
go to slaughter someday and be turned into meat for our consumer. In the light of the evidence about
the health risks of Animal By-products in animal feeds, we cannot continue to use them. Here afew
examples why :

"The critical experiment camewhen Marsh inocul ated scrapieinfected sheep brain into US cattle. [63]
If you do thisin England the cows go mad, twitching [16] and kicking into arabid frenzy. [12] Butin
America, cows instead stagger to their deaths like downer cows do [65], supporting the notion that a
form of BSE is aready herein the United States."

"BSE has been able to infect and (therefore) kill cats, antel opes, and even ostriches from presumably
eating infected protein.[l] Experimentally, one can give BSE to monkeys[56], pigs, mice, sheep, goats
[1], and chimpanzees. [8] Thereisno reason to believe that BSE will not similarly infect humans. [8]
So far, BSE has proven more infectious than most other transmissible spongiform encephal opathies.
[39] In fact 6 out of 7 attempts to transfer the disease to different mammalian species have been
successful. [39] That does not bode well for the human race.”

""Spongiform encephal opathies are invariably fatal [29] neurodegenerative [17] diseases. Thereisno
treatment [55] nor cure. [18] The novel [3] infectious agents evoke no immune response [50] and
consequently slowly accumulate[14] for an incubation period of up to 30 years. [60] Y ou can't detect
them [28], isolate them [35], nor purify them. [13] In fact, only an autopsy can tell if you ever even
had them. [45] They aren't viruses and they aren't bacteria. [66] The consensusisthat they are prions,
or infectious proteins. [60] Without detectable DNA nor RNA [41], not only does no one know how
they replicate, but the whole concept challenges the basic tenets of biology. [45]"

Last year the Nobel Prize in Medicine or Physiology was awarded to Stanley B. Prusiner for his
pioneering discovery of an entirely new genre of disease-causing agents and the elucidation of the
underlying principles of their mode of action. Theinfectious particlesthat Prusiner discovered, which
he named prions (PREE-ons). are made of protein and do not contain any genesor genetic material -- a
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detail that distinguishesthem from all other kinds of infectious agents such as viruses, bacteria, fungi
and parasites. Prusiner began hissearch for prionsin 1972, after one of his patientsdied from dementia
resulting from Creutzfel dt-Jakob disease, the human equivalent of "mad cow" disease. He haslinked
the prionsto other degenerative brain disordersincluding Altzheimers Disease and Kuru in humansand
Scrapiesin sheep.

Prusiner has showed that prion diseases can sometimes be passed from one species to another. This
work hastaken 25 years. How can anyone be absolutely sure that recycling Animal By-Products back
into the food chain is not building up further problems for the future that are still unidentified? The
answer isWE CANNOT.

Comment was made that bans on animal by-productsonly referred to sheep and cattle products. Thisas
aresult of thelink between transmission from sheep to cattle. It must be remembered that cattle have a
very much longer lifethan swine or poultry. When reading the above and the still unknown incubation
time of some of these prions, can we be sure that they are not present in swine and poultry, who do not
live long enough for such diseases to develop? The answer isWE CANNOT.

Before moving to South Africal wasadairy farmer inthe UK. Never did | question what | wasfeeding
my cattle. | trusted my feed company. When the BSE outbreak hit - it was not the feed companies that
where blamed by the press even though they where the ones formul ating the Animal By-Productsin the
feed. Theblame was attributed to usfarmersfor being greedy and putting profit before our consumers
health and safety by allowing and purchasing feed with Animal By-Products in them.

It isclearly evident that the only way feed companies call be forced to change their practicesis from
pressure from the farmers. The best producing ostriches both here in South Africaand in the US are
reared on feeds free of any animal protein products. The technology to replace Animal by-productsin
feedshasexisted for over 30 years - thereisNO GOOD REASON for feed compani esto be using these
products as superior bird productivity and meat quality can be better achieved without them.

My ideas and opinions are not intended to do damageto any livestock industry whatsoever. Infact, my
concernisto help livestock farmersin general and ostrich ranchersin particul ar, by asking each to take
the RESPONSIBILITY for what your livestock is fed to protect YOUR industry. There is enough
evidence about the feeding of Animal by-products to cause a health risk concern. It is the opinion of
many that thereare FAR TOO MANY DOUBTS regarding the safe use of these products. In the light
of the evidence that is available farmers and nutritionists have a RESPONSIBILITY and
OBLIGATION NOT to use these products in our animal feeds when the animal is used for human
consumption.
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Feeding Rates, Performance, and Bird
Condition

Ostrich Nutrition Bulletin #24
April 15, 1998
By: Fiona Benson & Daryl Holle

With the US winter nearing an end, the phones at the Blue Mountain Office have been busy with calls
from concerned farmers slaughtering birdswith very little fat. On some Ostrich carcasses, the belly fat
was reported as little as 1/2 inch (12.7mm) thick when the normal should be about 1 to 1 1/2 inches
(38.1mm). In some cases the birds are becoming very weak and/or dying from any little stress that
comes along. Investigation in EVERY case has shown that the farmer has been short feeding (not
enough feed), diluting feed by adding other ingredients, or feeding abrand of feed that was nutritionally
inadequate.

When feeding any animal it is necessary to ensure that they receive acertain level of nutrientsin a24
hour period. A good Nutritionist will design feeds to ensure that these levels are achieved when the
feed is consumed at the recommended feeding rates, which will be determined by the normal daily
consumption of that particular species.

Farmerstend to judge feed by the percentage levels, number of units of vitaminsand so on in the feed.
Thisisrelevant only as aguide. The actual amount of POUNDS, or GRAMS, of ACTUAL nutrients
consumed per day at agiven feeding rateiswhat matters. Y ou can have the best feed in theworld, but
if you don't feed enough of it or diluteit, bird problems can result.

L et ustake Protein as an exampleto illustrate this point. Following is atable to demonstrate the effect
of feed consumption on the ACTUAL protein consumed.

Tablel
AMOUNT FED PROTEIN ACTUAL PROTEIN
% CONSUMED
3.31bs/ 1.5kgs 30% 1.0lbs/ 454 grams
5.0lbs/ 2.25kgs 20% 1.0lbs/ 454 grams
6.25|bs/ 2.84 kgs 16% 1.0lbs/ 454 grams
10.0lbs/4.5kgs 10% 1.0lbs/ 454 grams

The chart in Table 1 shows how the different levels of protein fed in the complete feed at varying
amounts can end up with the SAM E amount of ACTUAL protein consumedintheday. Different feed
companies have different protein levelsin their complete feeds. It can be seen from the above that it
takes 5 Ibs of a20% protein feed to achieve 1 Ib/454 grams of protein - but 6.25 |bs/2.84 kgs of a16%
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protein feed to achieve the same daily intake of protein - a 25% HIGHER feeding rate per day.

Now let us look at the effect of different feeding rates on a standard ration of a complete feed
containing 20% protein:

Table?2
AMOUNT FED PROTEIN ACTUAL PROTEIN
% CONSUMED
5.01bs/ 2.26 kgs 20% 1.00 Ibs/ 454 grams
4.6 Ibs/ 1.03 kgs 20% 0.92Ibs/ 417 grams
4.0lbs/ 1.80 kgs 20% 0.80 Ibs /363 grams
3.51bs/1.60 kgs 20% 0.70 Ibs/ 318 grams

Table 2 demonstrates that feeding different AMOUNTS of feed daily has a big impact on the total
protein actually consumed each day. Remember that al other + or - 60 nutrients provided in the feed will
be affected inasimilar manner. To short feed will leave birdsthin - to over feed will end up with birds
that are excessively fat. Ostrich eat very littlein aday - so it takes very little over or under feeding to
make a SIGNIFICANT differenceto the overall performance of that ration. 1tiSESSENTIAL THAT
FEED MUST BE WEIGHED.

To make an error of 1/2 Ib in aDairy Cow will make a difference of only 1% in the daily intake. To
make an error of 1/2 1b/227 gramsin Ostrich will be adifference of 10% inthe daily intake. That 1/2 Ib
in Emu and Rheaisan even greater percentage difference astheir daily dry matter intakeislower than
Ostrich. A 10% cut in daily rationsis severe and will result in poor growth, poor performance, poor
health and poor condition. 1n some casesfarmers havereported feeding aslittleas 3.5 1bs/1.58 kgs per
day. Thisisa30% cut in total daily nutrients- near starvation level if the feed was designed to befed at

5 pounds per bird per day.

Most feeds are designed for optimum performance in average conditions. Aswith al livestock, itis
necessary to observethe CONDITION of your livestock. Thishasbeen somewhat confused by Ostrich
processors complaining that birds aretoo fat--leading to farmers being nervous about overfeeding. To
be in good condition the birds MUST carry a certain amount of fat. To achieve good muscle growth
(meat production) the birdsMUST produce acertain amount of fat to get through stressful times of bad
weather, etc.

A birdin good condition will have agood sheen to their feathers, arounded appearance, the backbone
must not be prominent and the thigh muscles should be well developed. DO NOT judge the
prominence of the backbone by looking from adistance! Thefeather covering will fool you. Itisbest
to feel along the backbone with your fingertips and estimate how far it protrudes above the back on
each side of the backbone. If itismorethan 1/2 inch, the bird islikely to betoo thin. If the backboneis
inset inthe back, the birdislikely to betoo fat. When slaughtering yearling birds, there will be some
fat cover over the back, particularly towardsthe rear of the back. The belly fat will be about 1" to 1 1/2"
(38mm) thick on aproperly fed bird. Thefat should beawhite or beige colour - NEVER yellow. The
skinmust NOT haveayellow tingetoit. Theliver will be amedium brown colour, not yellow or with
green markings. The liver and heart should be of agood size. The heart should be firm with alittle fat
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cover.

If abird looks like this it should be fit to withstand most stressful situations. It can mobilise the fat
easily into energy in times of extreme cold or other times of stress. If there is a shortage of fat and
muscle, this could be from underfeeding, diluting feed, wastage from wind, etc, or feeding an
inadequate feed. Make surethat you aretruly feeding the recommended quantity and not diluting with
any other ingredients. If you are confident that you are feeding the recommended level and the birds
condition is still poor - adjust the daily amount upwards. If that doesn't work, change to a different
brand of feed with higher nutrient levels. As can be seen from the tables above, it takes very little to
make a severe shortage. WATCH THE CONDITION OF YOUR BIRDS!

Another factor that cannot be overlooked when birdsarefailing to thrive. The chick may have survived
an attack of Clostridium bacteriawith the resultant damageto the gut. In thiscasethe chick isunableto
absorb the nutrients correctly and adequately.

Shortfeeding can aso be the feed is short on nutrient levels - therefore it will be necessary to adjust
upwards to reach the required daily intake of total nutrients. If thisis the case, it may be more cost
effective to look for afeed with higher nutritional levels.

If the birds are carrying too much fat, this may come from overfeeding, it may also come from an
imbalanced diet - either from diluting the original or thewrong feed formula. If thefat isyellow and/or
the liver a poor colour, then the cause will be the wrong feed formula. In this situation the muscle
growth isalso likely to be poor. If thefat iswhite, theliver agood colour and size, and good muscle
growth - then overfeeding is probably the cause of excessfat.

When fed correctly the Ostrich will respond to agood nutritional diet like no other livestock specie- |
trust the above has made it alittle easier to understand just how little margin for error there is when
feeding our Ostrich. WATCH the CONDITION of your Ostrich at al times. It will bethe best method
to ensure that the birds are receiving the required level of nutrients for best production performance.
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Measuring The Cost of Feed

Ostrich Nutrition Bulletin #25
May 15, 1998
By: Fiona Benson

Some recently published comments raise some interesting issues that affect the fundamentals of the
Ostrich Industry:

"In answer to aquestion about why 95-105kg (210-2301bs) being the"idea" specs. John mentioned it
had to do with the size of the hide: 14/15sq ft being achievable only with the heavier birds."

"We like to receive birds ...... weighing between 90-110kgs (198-242lbs) and being between
11-15mths."

Some Comments from the Draft Proposals for Carcass Grading and Classifications:

"In an ostrich the carcass weight and muscle conformity, aswell asage, go hand in hand. If acarcass
weighslessthan 42 kg, the muscles are not fully devel oped yet and the percentage of meat inrelationto
bones and fat is much lower than in a carcass of e.g. 45 kg."

""Carcasses of more than 48 kg have the same weight of muscles as 42-48 kg carcasses, since thisextra
weight is caused by fat or a heavy bone structure caused by age.”

To refer to birds of those weights as heavier birdsis misleading. On agood nutritional diet Ostriches
will reach these weights in 7mths. Encouraging these low target weights in plus'/minus 12 months
encourages poor feeding practices - the problem is that the carcasses are then demonstrating many
health problems which are contributing to the poor meat that has been discussed before. Farmersare
now achieving 40kgs + bonel ess meat from a carcass - and in some cases even 50kgs in plus/minus 12
months.

In June the IOA have a meeting to determine - "Classifications of Carcass'; "Quality of Carcass’;
"What is Quality Meat?' amongst other items on the agenda. The poor quality meat is recognised by
theindustry asareason for the slow development of the markets. To achievethelong term prosperity
the Ostrich Industry requires an understanding of what is achievable when the Ostrich is fed a good
nutritional diet and the effectsagood diet hason meat quality. Currently most processorsare presented
with birds with no fat, birds with significant amounts of fat (few birds with white fat) - most have fat
that isyellow in colour. Many have liversthat vary from just starting to turn yellow - to very yellow.
Some have green livers. The hearts and livers are small. Some birds have suffered from airsacolitis,
encephalitis - | could go on, but hope that | have made the point that the number of carcasses
demonstrating serious nutritional/health problems is VERY significant. When defining quality,
carcasses that demonstrate any of the above signs and others will have to be downgraded. It isthese
symptoms that are the primary cause of the current inconsistencies in the meat being offered for sale.
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A good quality carcasswill have areasonable cover of fat and belly fat of about 1 1/2 inches (38mm) -
but that fat must be white. Theliver must be agood dark colour and of agood size. The heart must be
firm, of good size and with a small cover of fat. There must be no sign of disease from any cause.
When a carcassis presented in this condition the bird will have been raised on agood diet and should
have plenty of good tasting meat. It will have been economical to rear. The processor had plenty of
good quality saleable meat which can attract a premium price enabling him to reward the farmer
accordingly.

Thiscomment was made by a processor when discussing costs. "Y ou need to look at abenchmark feed
price of 2kg per day at ,100/tonne." To put thisin perspective. A well formulated Ostrich Ration will
be made up of grains, forages, protein feeds, oil, vitamins and minerals. The approximate cost of
wheat/barely is ,80/tonne; maize ,160/tonne; grass nuts and Lucerne ,130/tonne; Soyameal
, 180/tonne. It does not take any knowledge of how rations are made up to seethat it isIMPOSSIBLE
to make a balanced ration for , 100/tonne. If presented with a cheap ration in any other currency -
compare the local cost per tonne with the cost of the ingredients required. Y ou can then judge for
yourself if thereisany chancethat the ration contains the necessary quality ingredients essential to the
formulation of a balanced ration for Ostrich. Thereis NO room for filler ingredients in any Ostrich
ration.

TheVitaminsand Mineralsarethe engine of therationsand are expensive. When included at theright
levels, from theright sources and in the right proportionsto each other and the other ingredientsin the
ration, they can enhance the performance of that ration by up to 50% by enabling the birds to
adequately digest and utilise the nutrients provided in that ration.

Too often one receives the comment "but the industry isin depression right now, we cannot afford to
feed agood quality feed." Theindustry isin depression asaRESULT of feeding inferior rations and
producing carcasses that in many instances are not fit to be sold as high quality, good tasting Ostrich
meat.

A good quality feed will produce a good quality carcass. It will have plenty of good tasting meat -
probably about 70% of carcass weight will be boneless meat. Once the nutrition is right it will be
possibleto identify Genetic influence enabling farmersto implement aprogram of genetic selection for
good frame size, speed of growth and muscle development.

Table 1 gives an indication of typical consumption rates and the effect on liveweight when a good
conversion rate is achieved.

Tablel
AGE RANGE FEED CONSUMED | CONVERSION LIVE WEIGHT
0- 7 Months 224 kgs/ 494 |bs 24:1 93 kgs/ 206 Ibs
0- 10 Months 415 kgs/ 915 Ibs 351 119 kgs/ 261 Ibs
0 - 12 Months 543 kgs/ 1197 Ibs 4:1 136 kgs/ 299 Ibs
0- 12 Months 543 kgs/ 1197 Ibs 5:1 109 kgs/ 239 Ibs
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Just look at the differencein the liveweight when the conversion rate dropsby 1 point. What isthe cost
interms of return and margin? What will be the cost if the carcassis downgraded for poor quality? If
you are achieving conversion rates higher/s ower growth rates than the above and still producing agood
quality carcass- it could be that the birds are consuming more per day in order to consume the correct
amount of nutrients daily. It could be that the nutrient value in the ration is insufficient to provide
adequate daily nutrient intake for fast growth. Thisresultsin poor weight gains, poor quality carcasses
and all too frequently chick mortalities. It also means that the cost of feed per kilo/pound of saleable
meat will be too high.

With fat an essential to good muscle growth, it could be that a better measure of feed performance will
be to take the boneless meat that is achieved from the carcass. Paying the farmer for boneless meat
rewards the good farmer, thus encourages good farming practices and ensures that the processor pays
only for that he can sell.

There are significant variations in kill out percentages being achieved from birds of similar carcass
weights. The differences will be bone and more often fat, this can render live weight gain as a
misleading guide. Thetable 2, table 3, and table 4 demonstrate the differencesin bonelessmeat that is
achieved from carcasses of the same weight dependent on kill out percentage.

Table 2 (95 kgs/ 210 Ibs Live Weight)

LIVE WEIGHT KILL OUT PERCENTAGE | BONELESS MEAT
95 kgs/ 210 Ibs 25% 23.75 kgs/ 53 Ibs
95 kgs/ 210 Ibs 30% 33.25kgs/ 63 |bs
95 kgs/ 210 Ibs 35% 33.25kgs/ 73 1bs

Table 3 (115 kgs/ 253 Ibs Live Weight

LIVE WEIGHT KILL OUT PERCENTAGE | BONELESSMEAT
115 kgs/ 253 Ibs 25% 28.75 kgs/ 63 Ibs
115 kgs/ 253 Ibs 30% 34.50 kgs/ 76 |Ibs
115 kgs/ 253 Ibs 35% 40.25 kgs/ 89 Ibs

Table 4 (130 kgs/ 286 Ibs Live Weight

LIVE WEIGHT KILL OUT PERCENTAGE | BONELESSMEAT
230 kgs/ 286 Ibs 25% 32.50 kgs/ 72 Ibs
230 kgs/ 286 |bs 30% 39.00 kgs/ 86 |bs
230 kgs/ 286 Ibs 35% 45.50 kgs/ 100 Ibs

A 10% increasein killout percentage represents an increase of 40% in saleable product on a carcass of
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the SAME weight. Thehigher kill out percentagescan ONLY be achieved with agood quality ration.
If one assumes that the birds eat the same amount of the cheap ration lets take alook at the effects on
the cost of that feed input.

If slaughtering on weight - the birds fed a high quality feed will reach the weights more quickly -
therefore consuming less feed and producing more saleable meat. If slaughtering on age - then the
faster growth rate will produce a heavier carcass at that age - so the increase in saleable meat for the
kilos fed will be significantly more than 40% and could well be increased by 100%.

Added to that mortalities will be reduced and you can guarantee a carcass that is unlikely to be
downgraded providing even lower return for the limited quantity of meat produced.

Given the above, which isthe most COST EFFECTIVE method of feeding? Good quality feed will
cost more per kilogram/pound but will cost less per kilogram/pound of saleable mezat.

Totakethisindustry forward to the 21st Century we need to recognise afew fundamentals. Thereisno
other species that responds to good nutrition and good feed management as well as the Ostrich. A
guality carcassis not so different to a quality carcass in other species and a prerequisite to success.
Good Nuitrition is the correct path to profitability for the farmer and the processor!
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Nutrition, Genetics, and the Future

Ostrich Nutrition Bulletin #26
June 15, 1998
By: Daryl Holle

After visiting many farms and while driving through the US countryside, agood deal of timewas spend
by Fiona Benson and myself discussing the future of the Ostrich industry and what part genetics will
play inits future success. | have been asked by farmers many times about what part genetics play in
egg, meat, hide, and oil production. Geneticsare most often blamed when things don't go right for the
Ostrich rancher. It has been my experience that genetics are rarely the problem when it comesto egg
production, fertility, hatchability, and chick survival--it usually isafeeding management or nutritional
diet problem.

However, genetics will play an important part of our industry future starting today! In the Ostrich
industry, as an example, we need the bird that will net the highest pounds of bonel essmeat per bird, the
highest quality hide, and the highest quality oil in order to raise these birds cost effectively. Itismy
opinion that during the next two years, 65 pounds of boneless meat from an Ostrich 12-14 months old
will not be cost effectiveto raiseif the meat isto be of high quality that our consumers are demanding.
We need 90 to 100 pounds of boneless meat from that 12-14 month old bird and that meat must be of
high quality and consistency! That iswhen we will have a profitable market for our Ostrich.

How do we get to those high boneless meat averages per bird? We get there through genetics and
proper nutrition. This is where the confusing part comes into play. What comes first--Genetics or
Nutrition? The answer is VERY SIMPLE! You cannot identify the best genetic bird unless the
nutritional diet iswell balanced and correct. The Breeder diet hasto bethe best it can beto giveatrue
picture of the breeder genetic qualities. The Breeder diet has to be the best it can be to give a true
picture of the weight gain and survival genetics of the chicks. The Chick diet has to be the best it can
be to give an accurate picture of the survivability, weight gain to feed ratio, and total meat production
Versus age comparisons.

It takes nearly TWO Y EARSfor an excellent nutritional diet to bring out the best of the bird genetics.
Many farmersare now selecting future geneticsfrom birdsfed avery poor diet--THISISA MISTAKE.
When birds are fed a poor diet, the situation exists that some birds are experiencing a nutrient
deficiency instead of agenetic deficiency. This makesit impossibleto pick theright genetics. | have
proved to myself time and time again that a poorly fed super-genetic chick from poorly fed super-
genetic breeder birdswill turn out no different than any other bird from poor genetic stock--sometimes
worse as the superior genetic bird isworking harder and is the first to become nutritionally deficient.
Proper nutrition isthe FIRST STEP to genetic selection!

| highly recommend you GET STARTED today by first feeding your birds RIGHT, then begin your
genetic selection for high bonel ess meat yields (with consistent meat quality) and high oil production
(with consistent quality) on the slaughter birds. The future in this industry will demand this from
EVERY rancher looking to realize a profit in his’her Ostrich operation.
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When the superior genetics begin to surface (which they aready have in some areas), that iswhen the
good commercial Ostrich feeding programsand formulaswill experienceitsgreatest improvementsin
technology in order to nutritionally support these superior genetic birds. Feeding cattle feed, cat fish
food, and home brew mixesto your Ostrich with no nutritional forethought will *not cut the mustard™ in
the near future. Keep positive and focus on your future in the Ostrich industry. Y ou may not have
much to be positive about today, but if you don't plan ahead and "get serious” about your nutritional
program and genetics, you won't be happy about your future in the industry during the next few years
either.
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Report of the 3rd Meeting of the
| nter national Ostrich Association
Ostrich Nutrition Bulletin #27A, Part 1

July 1, 1998
By: Fiona Benson

The Third Meeting of the International Ostrich Association (IOA)-Part 1
By Fiona Benson, Blue M ountain Feeds I nter national

Israel hasrecently hosted the third meeting of the International Ostrich Association. The meeting was
smaller than previous meetings with 30 plus delegates from 13 countries. The quality of topics
discussed were good. Meat Quality, New Castle Disease, Hide Standards and Marketing being the
main issues.

The meeting was opened by the Chairman Pieter Strijdom outlining the current state of theindustry and
highlighting some of the reasons. One reason given is the fact that only Japan and the US had been
developed as amarket for hides. Bags made outside Japan were generally sold to buyers from Japan.
The US being limited to Cowboy boots. He made the statement that to date this industry has been
selling products - not Marketing Products.

CARCASSAND MEAT QUALITY

There were anumber of sessions on the different aspects that determine meat quality. Dr. P. Walstra,
Ph.D. from ID-DL O in the Netherlands outlined general principal sto betaken into consideration when
determining the Classification of Carcasses. Theoriginal draft issued afew months ago and subsequent
comments from a number of specialists were not discussed at thistime.

Factors such as Colour, Juiciness, Tenderness, Freshness, Odour and Taste were mentioned as
important factorsin determining the quality of the Meat. The variationsbeing seenin colour (light and
dark coloured meat - meat turning grey during storage and so on) were considered a severe problem.
Both age at slaughter and nutrition were given asreasonsfor the variationsin colour. Stressprior to and
at slaughter and nutrition were given as amajor cause of the other problems mentioned. It was noted
that the thin (undernourished) birds can be seen to continue leaking for 2 days when hanging, leaving
the meat very dry.

Chef Schmeider highlighted amajor problem that he has come acrossin the US and that isthe feeding
of Cat Fish Food to Ostriches - leaving the birds with a very fishy odour and taste - as does the
inclusion of fish meal in the diet.

Amongst the reasons given for developing an adequate grading and classification system were to
provide a meansto reward the good farmer and to provide the producer with a means of feed back to
help himimprove. 4 Classesfor condition and 3 for fitnesswere mentioned but no discussion followed
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nor conclusion reached at thistime.

Mr. Hagel Ron from Israel led a discussion on meat quality. He listed the following issues as
influencing Quality of Meat:

A. Hygiene - Thisincluded bacteriawhich can produce toxins which will remain on the meat, viruses
and other parasites. Mr. Ron also mentioned toxins such as chemicals, heavy metals, drugs and
hormones that can be found in meat.

B. Size of Muscles

C. Colour

D. Structure

E. Nutritional Value - low fat and low cholesterol

F. Shelf Life
Under Factors that influence the quality of fresh meat he noted the following issues:

a. Genetic Differences

b. Feeding

c. Typeof Rearing - Feed lot Vs free range for example

d. Age of Slaughtering - His belief for meat quality was that 8mths was the best and his experience
little difference after 10 months - he admitted to having insufficient knowledgeable to comment on
older birds. Their plant slaughters at 8mths - 14mths to maintain a meat supply for 12 mths ayear.
e. Method of Slaughtering - The minimum amount of stress prior too and at slaughter wasraised on a
number of occasionsthroughout the meeting. Therewasatechnical discussion on the effect that stress

has on pH, muscle condition and shelf life.

f. Ageing - A little discussion took place on the effect of ageing. Chef Schmeider said that they had
done some work on 6 birds up to 8 days after slaughter - with no significant variations.

g. Dissection of the meat - muscles

h. Packing - The pros and cons of various systems were discussed.

|. Storage

. Sanitary of conditions - HACCP. HACCP is Hazard Analyses of Critical Control Points.
Following the procedures does ensure maximum control of bacteria within the slaughter house and

processing plants.

There was a separate session discussing the stunning methods given by Dr. Lambooij from ID-DLO.
Dr. Lambooij has just completed a study and explained some of the factors that he had found. The
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study has been funded by NOPSA and the Dutch Government and it has been decided that it will only
be made available to others on payment to help share the costs.

Thisissue of how to fund research that isfor the benefit of all intheindustry isproving adifficult one
toresolve. Readers thoughts and suggestions would be welcomed.

Some Personal Thoughts:

There will no doubt be considerable discussion on the issues mentioned to arrive at some solutionsto
the Classifications, Grades and so on by the time we all meet again at Barcelona in October. The
Barcelona Conferenceisthe annual World Congressrun by the European Ostrich A ssociation and open
to all involved in the Ostrich Industry. Previous years this conference has been held at Hengelo in
Holland.

It ismy opinion, | am not alone in this opinion, that as an industry we need to clearly identify some
classifications, grades and have a clear idea of what constitutes quality as quickly as possible. Too
often | am being told that the as an industry we do not know what the Ostrich nutritional requirements
truly are. Thisisnolonger the case. Blue Mountain has solved many of the problemsand will continue
their research to improve performance to maximize the genetic potential.

Many processorsfrom many countriestell methat they receive birdswith extremely variable carcasses
such as: Inconsistent Meat Colour, White Fat, Yellow Fat, Lots of Fat, No fat, Livers of variable
coloursand conditionsand soon. Thisvariability would not be accepted in other species. Asthey can
be controlled with good nutrition in Ostrich as well, it is safe to assume that we should be producing
slaughter birds of the same high standards as would be expected in other species and more consistent
quality meat would be the result.

There will need to be achange in payment systemsto farmers supplying slaughter birds to processors.
Processorswill need to implement payment systems that reward the good farmers who produce ahigh
quality carcass with plenty of good saleable meat.

To achieve scientific answers to such things as toxin levels in fat and meat and whether livers
demonstrating certain conditions are operating effectively will require funding. The question then has
to be asked who paysfor thisfunding? ThelOA providesthe best vehicleto direct thisresearch, but it
can only be done with adequate funding and support.
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Report of the 3rd Meeting of the
| nter national Ostrich Association

Ostrich Nutrition Bulletin #27B, Part 2

July 1, 1998
By: Fiona Benson

The Third Meeting of the International Ostrich Association (I0OA)-Part 2
By Fiona Benson, Blue M ountain Feeds I nter national

NEW CASTLE DISEASE

Dr. Willum Burger from the KKK gave an outline on where the research isto date. With the EU still
determining the rules under which Ostrich meat will be harmonized thisremainsan important issue for
European producersand Southern African Producers.  Dr. Burger reported that therewill be ameeting
on 7-8th July when the EU will take a further vote to establish if the Ostrich will be categorized
independently of poultry. The recent research carried out in South Africa and funded by NOPSA
members has proven that the risk of transmission in vaccinated birdsis minimal.

Dr. Burger discussed the different strains. Indicating that the strongest is very severe to the 3 mild
versionsthat produce few symptoms. Itisone of thesethat isused to producethevaccine. Dr. Burger
gave the recommended vaccine doses and provided graphs to demonstrate the levels of immune
response following vaccination. He noted that the current research paper is at the review stage. In
response to the question about the need to vaccinate adult birds - he recommended this annually to
provide the chicks with immunity for their first 3 weeks.

MARKETING

There was a discussion on price. Zorb Caryer from Camdeboo Meat Packersin South Africaled the
discussion on what is the right price for the meat. It was determined that generally Ostrich meat is
trading at 10-15% bel ow the price of beef and it wasfelt that it should be higher - but at what level was
the question. To provide abench mark Zorb indicated that they are achieving 30% above the price of
beef on their sales of venison.

The prices being discussed were ex abattoir, whole muscle CIF in Europe. 1t was accepted that prices
will vary alittle from country to country. The pricefor steak cuts ranged from $7 - $10/kg and for the
Filet cuts from $11-$18/kg.

Other comments during the discussions:
The prices are currently demand led and there is a shortage.

The customer's needs must NOT be forgotten.
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Marketing research should be done to find out what the customer wants with regards to Price,
Standards, Packaging etc. and this may well vary between countries.

Production must be related to demand

Currently most of the revenue is coming from the meat and this is making the cost of production very
high.

Fred van der Horst from Holland (secretary of the |OA and EOA) led the discussion on marketing. He
emphasized the need to work together to get the basic marketing world wide - but that funding is a
problem that needsto be addressed. A few suggestionsincluding alevy per kilo produced and looking
for certain government/EU schemes that are available.

Chef Schmeider also led a discussion putting across many of his suggestions including:

Using a star system to identify degree of tenderness. He felt that this would overcome the language
problem as the meat is marketed globally. Making more use of the Hearts, Gizzards and Livers -
emphasizing that in the Chicken industry these alone are worth $45m. He highlighted again the
problems created by producing meat that wasinconsistent in colour. Educating Dieticiansand Doctors
on the health benefits. He again mentioned the feeding of Cat Fish pellets to Ostriches and the
problems it creates with smell. He gave an example of some chickens he had been offered by the
school - that when he collected were inedible as a result of the smell from fish meal fed to the birds.

It was concluded that research was necessary to determine what customers are looking for in Price,
Standards, Packaging etc. Thiswill vary between countries.

Some Personal Thoughts

From thetimethat | entered thisindustry | have perceived our best marketing point on the meat isthe
health benefits of the Ostrich. The Ostrich Industry developed in the shadow of the problemsrelating
to Beef and to capitalize on this as an industry we needed to be sure that we produced the birdsin as
healthy amanner asispossible. Ostrich, whenfed agood nutritional diet free of all nasties, hasagreat
auto immune system and is proven to perform better on aration free of Animal Source Proteins. So why
have so many farmers continued to feed rations that include these productswhen it is accepted that we
are offering a healthier option and these products are under suspicion by the consumer?

Pieter Strijdom's opening statement on the limited market that has been developed for hides is
absolutely true. The magjority of our potential customersstill do not recognize Ostrich L eather - so how
can they ask to buy it. | experienced another clear example of this. At the end of aflight from New
Y ork to London en routeto Israel | was sitting next to a seasoned International traveler. Asl took my
Ostrich Leather brief case from the over head locker he asked me what it was!!
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Report of the 3rd Meeting of the
| nter national Ostrich Association

Ostrich Nutrition Bulletin #27C, Part 3

July 1, 1998
By: Fiona Benson

The Third Meeting of the International Ostrich Association (I0A)-Part 3
By Fiona Benson, Blue M ountain Feeds I nter national

HIDES

Zorb Caryer led the discussion on skinning and handling of hides. Zorb described the methods they
use at their slaughter facility making the point that it works for them but may not be the only way. He
emphasized that whilst cuts outside the quill areado not affect the grading hefelt that in the future they
will and care should be taken to ensure that there are no cutsin that area as well.

He presented adiagram of where the cuts should be made and emphasized that great care must be taken
that the outside of the skin at no time comesinto contact with themeat. They estimatethat it takes 600
knife strokesto remove askin. Itispreferableto havethe surplusfat on the skin to avoid risk of knife
damage to the skin. The method of deskinning with the carcass on arack and two men working at the
sametimewasdiscussed. Experience had shown that this can cause ahigher number of nicksaswhen
two men work together - however carefully - one can movethe carcass and the other'sknifedlips. Asa
result of this experience Zorb said that they only allow one man to work on a carcass at any one time
during the deskinning process.

The use of compressed air was discussed. Rightly or wrongly some health authorities do not permit in
fear of meat contamination. Some reported that there had been problemswith the tanning as aresult of
over ballooning.

To ensure correct preservation the critical points he pointed out are to ensure that you get rid of the
bacteria, that the cold chain is maintained and the hides are NOT frozen.

At their plant the deskinning areais the start of the cold chain - the temperature being around 14-16
degrees centigrade. The washing down will also have acooling effect. The skinsarethen placedina
biocide solution for 30 minutes before being taken to the cold store, salted and stored at 4 degrees
centigrade. They use 5kgsof salt per skin. When asked the length of time they could be stored before
processing the answer was that currently they have skins stored up to 6 months successfully. Zorb
emphasized that it ishisbelief that the successliesin the treatment during those critical first few hours.
Another critical factor during storage was pointed out. NO iron or steel must be present near the skin -
such as nails on pallets or the shovel used to handle the salt. Thiswill damage the skin.

Zorb madethe point that asan industry it isimportant that we do all cut to the same standardsto ensure
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the market knows what is the standard.
Pieter Strijdom then led a discussion on prices and grading.

The delegates were given acopy of the grading system that wasintroduced by Frik Kriek of the KKK at
the meeting at Oudtshoorn in February 1997 and has now been discussed with the Japanese Reptile
Association. Whilst this system has been accepted by the NOPSA tanneries Pieter emphasized that we
must produce what the market wants.

Prices of hides were discussed as were the ratio. Tanned hides it was reported as trading between
$18-$37 /sq ft. for grade 1. With grade 2 15% less and grade 3 15% lessthan grade 2. 1t wasfelt that
the ratio of 60/30/10 was moving more to 40/40/20 now.

Pieter Strijdom commented on the need to get productsinto new markets and made reference to Blue
Mountain'swork on getting birdsto 90kgs at 7mths. He stated that farming practices must improveto
get alarger percentage of grade 1 hides onto the market. He suggested that we should try to achieve
$28/sq ft and that we must deliver the same consistent colours.

NOPSA MINIMUM GRADING STANDARD - as accepted by:
The Japanese Reptile Association
The Japanese L eather Goods M anufacturers Association

A. AIM
Theaim of thisgrading standard isto stipulate aminimum norm for different grades of ostrich leather.

All ostrich leather marketed by NOPSA members will comply with this minimum standard.

B. DEFINITIONS
1. A defect can be: ahole, ascratch, aloose scab, a healed wound or bacterial damage.

2. The crown is the area with quills, except in the neck, down to the wingfold and aso the stomach
quill.

3. For grading purposes the crown is divided into four quarters.

4. Dividing lines: Thelinesdividing thecrown areain 4 quarterswill be25mmwide. Thevertical line
will stretch frm base of neck to the bottom of crown and horizontal linewill stretch between the widest
quill on either side of the crown area.

C. GRADE ONE
A defect in one of the quarters aslong asit is not larger than approximately 40mm x 40mm.
2. At least three quarters must be free from defects.

Lo

3. Defects on the cutting lines do not affect the grade.
4. A few lessvisible scars are allowed as long as they are outside the crown area.

D. GRADE TWO
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=

A skin with defects affecting two quarters.
2. At least half the skin must be free from defects.

3. Visible defects outside the crown area are allowed and will not affect the grading.

. GRADE THREE
At least one quarter of the skin must be free from defects.

= m

2. Visible defects outside the crown area are allowed.

. GRADE FOUR
At least one quarter of skin must be free from defects.

=T

2. Extensive visible defects outside the crown area are allowed and will affect grading.

G. TRIMMING
1. Neck will be trimmed 20cm above the featherline.

2. Legwill be trimmed in the middle of the "knee".
H. GENERAL
1. Colour variations cannot be considered as an element to change the grading of leather but isit

the prerogative of both buyer and seller to discuss a price adjustment.

2. Tannage cannot be considered as an element to change the grading of leather, but it is the
prerogative of both buyer and seller to discuss a price adjustment.

3. Hair follicles are genetically caused defects and an extensive occurrence of it in at least two
quarterswill alow for downgrading by one grade.

4. Pinholes are externally caused by bacteria damage and an extensive occurrence of it in at least
two quarters will alow for downgrading by one grade.

5. A skinisa"Torn" skin when atear extends into the crown.
6. A naturd scar is ahealed scar and would remain a defect.

7. Rough surface is damaged grain.
8. "Loose grain" iswhere the grain is separated from the "base" of the leather.

9. "Vein marks' isadefect if it isvery obvious and covering a substantial area of the skin.
10. Sizein Square Decimeters:

A 120+

B 100-119 Price 10% lessthan A

C 80-99

D 50-79
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E 30-49

Some Personal Thoughts
Whilst the above should be a guide line and the minimum grading standard - the comments made that
the Customer's needs must be heard are very relevant.

When visiting tanneriesin the US thismonth, one of the most important pointsfor me personally wasto
see what the hides from Reds and Blues were like compared to the Blacks as we only have African
Blacksin South Africaat thistime. One of our South African tanners had told me about some hides
from overseas that were a beautiful white colour, he did not know the reason.

A tanner that | visited informed us that these white hides come from Reds. He went onto show us a
number of green hidesthat werefrom - in hisopinion - red/blue crosses. Personally, | had expected the
differencein hidesto be quill size, spacing and the area of the quill cover. It wasasurpriseto seethat
colour differenceswere significant. The hidesfrom the crosseswere variablein colour within the hides
with the tanner highlighting the difficulties in obtaining consistency in colour.

It would be helpful if readers working with different breeds could report back their thoughts and
experiences. Isthistanner correct in hisbelief that the variationsin colour are breed related or could it
be in the methods used for curing?
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Report of the 3rd Meeting of the
| nter national Ostrich Association

Ostrich Nutrition Bulletin #27D, Part 4

July 1, 1998
By: Fiona Benson

The Third Meeting of the International Ostrich Association (I0A)-Part 4
By Fiona Benson, Blue Mountain Feeds I nternational

FARM VISITS

The meeting was not only made up of sessionswith discussion - but also included some farm visitsand
a vigit to two saughter facilities. The Israelis were wonderful hosts answering all questions and
allowing as many photographs of whatever any onewished to take. Thefirst slaughter facility allowed
usto watch the slaughter processto observe techniquesand discuss carcassquality. Thefarmswereal
asignificant size ranging from long established to only a couple of years.

Slaughtering is generally from 8mths - 14mths to ensure a 12 month supply of meat. One farm
slaughters from 8mths. If the birds are not at 85kgs they are returned till 10mths old - again if not at
85kgs will bereturned till 12mths. They are daughtered at 12mths regardless of weight. 95kgs plus
being preferred.

Some of the farms share incubation and chick rearing facilities with the birds being returned to the
individual farms at 3 months to grow out to slaughter.

Theonly ostrich meat we ate all week wasat afarm BBQ or Braai asitisknownin South Africa. The
event was enjoyed by all.

CONCLUSION
Y acoov Or from Israel and amember of the IOA committee, closed the sessions by sharing histhoughts
on the Industry. He stated that we are now at a Critical Crossroads in the Industry and went onto
outline his thoughts in the different areas.

1. Market

Hides - He highlighted the need to identifying their exclusive image, the current small supply, the
need for maintaining quality and their uniqueness. Meat - Isnoted isstill anew product with curiosity
value, the current small supply and highlighted the nutritional advantages.

2. Ostrich asa Production Animal

Currently production islacking efficiency infood conversions being achieved, small hidesthat require
experience in tanning, cutting and sewing - skillsto still be learnt by many.
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3. Cash Flow
As he stated - a problem we all know about all too well!

Christoph Kistner the President of the EOA closed the meeting thanking the Israelisfor their hospitality
and stating that whilst competition is necessary emphasising the benefits of working together in aspirit
of co-operation. He felt that we should meet about twice a year. A view that was shared by all
attending.

Aswith all such meetingsthere was significant exchange of ideas and communication around the bar in
the evenings and during afew tripsto visit the historical sitesof Israel. A good week for theindustry.

Some Per sonal Thoughts

The reference made by Yacoof Or to the poor feed conversion rates was of concern. This, in my
opinion, comesfromtheinitial requirement to grow the birdsto 95kgsat 14mthsto satisfy the needs of
the hide and feather market - before meat was a major product. Therefore cheap, inefficient rations
were used. On a good ration, with good feed management and the right genetics it is possible to
achieve 95kgs live weight at 7mths and excellent food conversion rates. Blue Mountain's leading
farmers are achieving 140kgs plus at 12mths at conversion rates of 4:1 and producing 100Ibs/50kgs
plus of saleable meat. These conversion rates are superior to most other species. Only when the
nutrition is at the correct levels can the full genetic potential can be determined. As an industry we
have hardly started on identifying and improving the genetic potential of meat producing birds.
Having never beforevisited Israel | found it extremely interesting. Not only from the historical point of
view, but also from what they have achieved in developing dessert land into productive agricultural
land. | would personally like to thank our Isragli hosts for a very enjoyable and informative week.
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TheArt of Mixing Feed

Ostrich Nutrition Bulletin #28
July 15, 1998
By: Daryl Holle

When making statements regarding the performance characteristics of a feed, there is always one
statement that we make -- " Subject to Good Feed Management”. Whether you have only afew birdsor
many, many thousands, the principals of good feed management remain the same. Management
methods will differ according to scale and local conditions.

Good feed management startswith mixing thefeed. It matterslittle how well afeed isdesigned by the
nutritionist if:

1. Theingredientsis not of the right QUALITY.

2. Theingredients used are not the same that he/she included in the formulation.
3. Sufficient careis not taken when mixing.

4. Theingredients are not weighed correctly.

5. As aresult of an ingredient not being available, substitution is made without consulting the
nutritionist. ie. Soyameal at 47% was used in the formulation, but only 44% is available. Or, 18%
Alfafawas used in the formulation, but the batch to be used is 20% or 16%.

The feed will not provide the performance that you may have expected if the mixing and ingredient
quality is not completed exactly as recommended. These principals apply whether mixing on farm,
subcontracting to amill, or purchasing a complete feed.

When the Ostrich list was first established a member of the list asked: "How can we as farmers be
absolutely sure that the feed we are buying iswhat we believeit to be. Does pelleting destroy any of
the nutrient values?"

Daryl Holle submitted areply to thelist. At that timethelist wassmall and it seemsto methat thisisa
good opportunity to reprint his words. Even for those who read it at the time, a worthy reminder.
Whilst it refers to manufactured feed - the principals remain the same when mixing on farm.

"Y ou have brought up a subject that is ONE of the biggest problemsin the feed industry everywhere!
You can't be SURE that the feed you are buying is what you believe it to be--not without a lot of
expensive lab testing. As humans, | think you will agree that we make errors. Feed manufacturing
personnel are human and also make errors. However, asin the rest of the businessworld, it usually is
not the intention of plant employeesto make errors on aregular basis. | have found that if employees
are made AWARE of the seriousness of errorsthey make, they make far less errors and the severity of
the errors are greatly diminished.”
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"What has really worked at the Blue Mountain feed plant, which is500 miles from where our officeis
located, isto frequently hold information meetings with plant employeesto make them aware of WHAT
NOT TO DO WHEN MAKING OSTRICH FEED. Plant errors can come from purchasing agents
ordering the wrong ingredients from a supplier or ordering the cheapest ingredient for more profit--
when there is a better choice. Plant errors can happen when the truck delivering the ingredient has
brought thewrong thing and it is put in the same bin anyway--or, the vendor hasloaded alower quality
ingredient on the bottom half of the truck that won't be noticed, such amoldy corn or whatever. Plants
errors can aso be made by unloading the truck and directing it to the wrong bin. Plant errors can be
made if the feed mixing operator pulls the wrong handle or pushes the wrong button when mixing the
feed formula.”

"At our plant, these types of errors have almost disappeared by enlarging the holding pit under the
trucks where they dump. A designated plant employee hasto be present to unload the truck and sample
the merchandise coming out of the truck constantly. If all is okay and the product looks correct (this
takes training also to recognize that fact), then everything is a go. If it is questionable, a plant
supervisor isnotified and if product isnot acceptable, it isloaded back on thetruck and sent back to the
vendor."

"As far as mixing the feed, the mixing operator isin a closed booth and is not disturbed by anyone
whilemixing feed (distractions). Aseach ingredient isput in, that itemischecked off theformulalist.
This operator, and his backups, are trained by me to understand the hazards of making amistake. If a
mistake ismade, that batch is put into aholding bin until | am notified of the error. If | can correct that
error by re-formulating to come out to the same nutrient levels, | do that. If not, the feed batch is
dumped and will not be used in Ostrich feed whatsoever."

"I could go on and on about this, but this subject is caled MANUFACTURING QUALITY
CONTROL. Itisvery important as no matter how good of ajob the nutritionist did to formulate the
ration--it isin the hands of the mill that makesthefeed. Poor manufacturing quality control will result
in poor feed."

"In answer to your question "does pelleting damage feed?', yesit can. The optimum temperature to
pellet feed is 165 degrees F(74 degrees C). However, many plants pellet feed at 200 degrees F (93
degrees C). or higher. The faster you push the pellet machine trying to meet production gquotas, the
hotter the machine gets. At temperatures of 180 degrees F (82 degrees C) and over, the natural
enzymesin thefeed are destroyed. That iswhy we pellet at around 170 degreesF. It resultsin asofter
pellet that tends to break up easier if not handled carefully, but the feed hasits FULL POTENCY that
way. Thesofter pelletisalso easier for the bird to begin digesting. To do an experiment on your own,
place some HARD pellets on a plate and pour some water over them. Do the same with some soft
pellets. You will see a BIG difference in the amount of time it takes for the pelletsto break down.”

"Again, vitamin losses depend upon pelleting temperature. The higher the temp., the higher the loss.
Extruded Ostrich feed experiences temperaturesin the 250 degree F (121 degrees C) range during the
extrusion process."”

A few further points to remember when mixing feed:

When the feed is not pelleted the particle sizes must be the same. For exampleif the mix isbasically
ground feed but contains lucerne pellets and/or whole maize/corn, it isvery likely that some birdswill
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pick out the corn or the lucerne pelletsin preference to the other ingredients and visa versa. Imbalances
will result with causing reduced performance.

If your mill or farm also mixesfeed for cattle or poultry they may use additivesthat aretoxic to Ostrich.
Ensure that the bins are cleaned thoroughly before the Ostrich feed is manufactured, to avoid any
possibility of cross contamination.

QUALITY CONTROL is essential when manufacturing Ostrich Feed. Cattle and hogs will tolerate
some bad formulations and mixing errors - Ostriches will not.
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Quality Carcasses Equal Quality M eat!

Ostrich Nutrition Bulletin #29
August 15, 1998
By: Fiona Benson

As| talk with buyers, processors and producers - there is one word continuously repeated - Quality.
The buyerswanting assurances of quality, the processorsworking hard to achieve quality and producers
assuming that they are providing quality.

Producers work hard to raise their birds with the best management and spend lots of dollars on feed.
The results they assume must be aquality product. Past bulletins have covered awide range of topics
to help farmersidentify a good feed and what contributes to the production of aquality carcass. The
aim of this bulletin isto help to provide some clearly defined guidelines to what constitutes Quality.

A quality carcass:
1. The Fat must be white in colour
2. The Belly Fat should be 1 - 1.5 inches (38.1mm) thick.

3. Theliver should be a good colour brown - even throughout with no odd colours present and no
sign of disease.

4. The Heart should be of normal size

5. Theskin, fat, or liver should not be yellow

6. There should be no signs of disease. - past or present

7. The carcass should not be "wet or slimy" in appearance

8. The birds should be under 18 months of age

9. The Meat agood red colour and uniform for all muscles (not black or multi-coloured).

Provided the liver is healthy and the fat white - any excess fat should not be a problem and provide
added yield to those utilising the fat. Birds with very little or no fat is an indication of nutritional
deficiencies either from poor feed or birds not able to utilize feed and the meat will be of poorer
quality. At thisstage of our industry, with the wide variation of genetics, carcasses should not be
evaluated by weight - PROVIDED they meet the above criteria the meat should good tasting and a
good quality.

Having produced a good quality carcassis the first stage of the production chain. Other factors that
influence meat quality are the slaughter techniques that include:
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A. Minimal stress prior to and at slaughter

B. Adequate bleeding

C. Adequate attention to the cold chain from the time of slaughter
D. Good hygiene systems

If thefat hasaredtingetoit, that isasign of extreme stressor trauma. Thismay be from accident - the
reason for slaughter, accident in transit or simply stressat thetime of slaughter. Stresshasbeen proven
to be the cause of high pH levelsinthe meat. High pH levelsin meat of any species have an effect on
the shelf life, taste and texture.

Theinclusion of certain ingredientsin the diet will affect the flavour of the meat. For example - fish
meal will leave afishy tasteand smell. Ingredientshighinironwill leave alivery taste. Care must be
taken to avoid such ingredientsin therationsfed. At the sametime, it isextremely important to feed a
balanced diet derived from quality feed ingredients with correct levels of added minerals, trace
minerals, and vitamins. A quality feeding program producesaquality carcassresulting in quality meat
our consumers demand!

Eminent nutritionists have mentioned to me that it is not possible to produce white fat when feeding
yellow maizeand/or Lucerne/grass. Itisinteresting to notethat ALL thewhitefat carcassesthat | have
seen, combined with healthy livers, have beenfeda level of yellow maize (corn) from 20% - 40% in
their diet with similar levels of Lucerne (alfalfa). The rations have also included reasonable levels of
Soyameal (protein from a quality source), and added vitamins, minerals and trace minerals.

If meat has come from carcasses as described above, been well slaughtered, the cold chain adequately
maintained and high levels of hygiene management throughout, the meat should be consistent enough
to satisfy the following criteria and be defined as Quality Meat:

1. Meat that isagood red colour

2. Thereiseven colour throughout each muscle

3. No off tastes

4. Meat that istender in line with the muscle grading

5. Minimal leakage of fluids - especially when thawed
6. No odd odours

7. Meat has a good flavour

8. Reasonable shelf life

As aproducer, if your carcasses do not achieve the above criteriait will be necessary to review your
nutritional program. Work with your feed company or nutritionist to implement improvements or look
for acompany that is proven to produce birds with carcasses meeting the above criteria. The benefit

will not be restricted only to producing quality meat. A nutritional program capable of producing a
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guality carcass produces birds with improved survival rates, faster growth rates and increased food
conversion.

Feeding birds for quality meat may not be cost effective RIGHT NOW in your area depending on the
price you arereceiving for your harvest birds. However, our Consumerswill not re-order bad tasting,
poor quality and meat that isinconsistent in quality. The ONLY choiceisto feed these birds correctly
NOW for the best tasting, consistent meat that will enable us to build a sustainable market.

We have potentially the best red meat. When produced correctly, it isheathy, in demand and capable
of achieving significantly higher pricesthan currently achieved for other red meats. It isto the benefit
of usall to be sure that we recognise what constitutes quality and start producing that quality NOW!
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Feeding For Performance, Part 1

Ostrich Nutrition Bulletin #30
September 15, 1998
By: Daryl Holle

NEW Bulletin Series Entitled ""Feeding For Performance™

| have been asked hundreds of times how arancher can tell the difference between agood quality feed
that is designed for performance and a not-so-good quality feed with no performance factorsin mind
other than to keep the birds alive (hopefully). The answer isnever simple asthere are as many waysto
design feed formulas as there are people that design them. The common variables that differ in
formulas are ingredient selection (source), ingredient amounts (levels), the ingredient ratios (one
ingredient to another), and the ingredient quality with the word "quality” meaning the ingredient
inherently has the maximum amount of nutrients contained therein with the least amount of
adulteration.

Once the feed formulaitself has been put together with Source, Levels, Ratios, and Quality in mind,
then the next trick isto get that formulamixed together asit wasintended (manufacturing quality). The
last stepsinfeeding for performanceis correct feeding management along with ahigh level of farm
management. Theresult of all thiseffort is a performance feeding program that iswell thought out
and always will be the most cost effective for any operation.

Instead of just writing about Feeding for Performance, | have designed a series of QUIZ questions
that you can answer for yourself and then RATE yourself as to your knowledge about performance
feeding in your operation. The questions are an accumulation of my experience with feeding birdsand
relate to key areas of Blue Mountain's ongoing research with feed performance results and feeding
practices. Your final RATING at the end of the series should give you agood ideaof the Performance
Potential of your bird operation and a clue to areas that need improvement.

Feeding For Performance - Part 1
THE FEED ITSELF!

To each of the following questions, answer YES, NO, or DON'T KNOW. Most questions are in
referenceto the feed tag (Iabel) statements. If thereisno completeingredient listing on your feed tag,
answer "Don't Know":

1. Doesyour feed tag list collective term ingredients such as Grain Products or Processed Grain By-
Products? Yes No _ Don'tKnow_

2. Does your feed tag list collective term ingredients such as Plant Protein Products or Forage
Products? Yes No__ DontKnow__

3. Doesyour feed tag list collective term ingredients such as Roughage Products?
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Yes No _DontKnow__
4. Does your feed tag list collective term ingredients such as Anima Protein Products?
Yes  No__ DontKnow__

5. Does your feed formula contain the ingredient Meat and/or Bone Meal? Yes  No__ Don't
Know___

6. Doesyour feed formula contain the ingredient Fish Meal ?
Yes No _DontKnow__

7. Isadded Magnesium ABSENT from your feed formula?
Yes  No__ Don'tKnow__

8. Isadded Potassum ABSENT from your feed formula?
Yes  No__ DontKnow__

9. Isadded Copper ABSENT from your feed formula?
Yes No__ DontKnow____

10. Doesyour feed formula contain the ingredient Oyster Shell?
Yes No DontKnow_

11. Doesyour feed formula contain the ingredient Fossil Shell Flour?

Yes  No__ DontKnow__

12. Doesyour feed formula contain the ingredients Grass Meal or Beet Pulp?
Yes No__ DontKnow____

13. Doesyour feed formula contain the ingredients Rice Hulls or Soy
Hulls? Yes No_ DontKnow

14. Doesyour feed formulacontain added Activeingredients of Rumensin, Monensin, or Lasalacid?
Yes  No__ DontKnow__

15. Isthere more than one ingredient listed with the word oxide in its name?
Yes No__ DontKnow__

16. Is there more than two ingredients listed with the word chloride in its name?
Yes No__ DontKnow___

17. Isadded Manganese ABSENT from your feed formula?
Yes No __DontKnow_

18. Isadded Aelenium (Sodium Selenite) ABSENT from your feed?
Yes  No__ DontKnow__

19. Isadded Choline Chloride ABSENT from your feed formula?
Yes No__ DontKnow__
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20. Isthe added Vitamin A content of your finished feed less than/greater than a range of 8,000-
20,000 iu's/lb (or 17,600-44,000iu's’/kg)? Yes No__ Don't Know__

21. Istheadded Vitamin D content of your finished feed lessthan/greater than arange of 2,000-6,000
iug/lb (or 4,400- 13,200 iu's’/kg)? Yes No__ DontKnow__

22. Isthe added Vitamin E content of your finished feed less than/greater than a range of 100-300
iu's/lb (or 220-660 iu's’kg)? Yes  No__ DontKnow_

23. Isthe added Selenium content of your finished feed lessthan/greater than arange of 0.1-0.3 ppm
or mg/kg? Yes  No__ Don'tKnow___

24. |sadded Vitamin B6 and Vitamin B12 ABSENT from your feed formula?
Yes No __DontKnow_

25. Isadded Thiamine and Niacin ABSENT from your feed formula?
Yes  No__ DontKnow__

26. Isadded Biotin and Riboflavin ABSENT from your feed formula?
Yes  No__ DontKnow__

27. |Isthe average Calcium content in your finished feed less than/greater than a range of 1.5% -
2.0%? Yes __No__ DontKnow___

28. Isthe average Total Phosphorusin your finished feed less than/greater than arange of 0.85% -
1.0%? Yes No__ Don'tKnow

29. Calculatethe Calcium to Phosphorus Ratio (divide average calcium percent in finished feed by the
Total Phosphorus percent in thefinished feed). |sthe Cal/Phosratio lessthan/greater than arange of
15t01-20to1? Yes No_DontKnow_

30. Isthe added Salt content in your finished feed formulaless than/greater than arange of 0.35% -
0.65%7? Yes No__ DontKnow____

There you have it! Already 30 questions and we have only lightly covered the BASICS of good
performance feed ingredients and certainly NOT all of them. It would take at least another 100
guestionsto do athorough job of finding the true feed performance value, but this should be enough to
help identify if your feed formulais on track or not.

SCORING: Each question has avaue of 5 pointsfor "NO" answersonly. "YES" answers and
"Don't Know" answers count 0 points.

YOUR NUTRITIONAL RATING:

150 = EXCELLENT POTENTIAL PERFORMANCE VALUE
130-145 = GOOD POTENTIAL PERFORMANCE VALUE
110-125 = FAIR POTENTIAL PERFORMANCE VALUE

90-105 = NOT-SO-GOOD POTENTIAL PERFORMANCE VALUE
Below 90 = NO POTENTIAL PERFORMANCE VALUE
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The number of questions you answered with "Don't Know" is atell-tale clue asto how well you know
your feed and whether it is capable of meeting your performance expectations or not. The more
guestions you "Don't Know" about your feed, the more likely it is not a performance feed.

YOUR "DON'T KNOW" RATING:

Number of questions answered with "Don't Know™:

0 = You definitely know your feed very well.

1 - 2 = Understandable, but you should try to find answers soon!

3 - 5= Start searching for answers immediately and verify accuracy!

6 - 10 = Knowledge about your feed is seriously lacking!

Over 10 = Y our performance feeding program is NOT in your knowledgeable control and may not
even exist!

Keep thisBulletin and your scoring aswe will be using it again for FINAL scoring!
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Report of the 2nd International Ratite
Scientific Conference

Ostrich Nutrition Bulletin #31
October 1, 1998
By: Fiona Benson

27" September, 1998

Thelast week has seen around 140 ratite scientists, researchers and other role playersreview progress,
compare notes, exchange information and promote solidarity in the Ratite Industry. Therewere +/- 20
countries represented. Delegates from the United States were sadly conspicuous by their absence -
especially considering the size of their Emu industry.

The programme consisted of 10 invited papers and 40 contributed papers on Ratite Biology, Ecology,
Nutrition, Genetics, Breeding, Reproduction, Anatomy, Physiology, Meat Science, Product
Technology, Embryology, Incubation, Behaviour, Husbandry and V eterinary Aspects. Therewerea
few papers on Rheaand Emu. It isobviously impossible to report in detail on every paper.

Highlighting the theme of the Congress - Ratitesin the Competitive World - Dr. Fritz Huchzermeyer in
his address emphasi sed the need for efficiency asthe only answer in ahighly competitive environment.
He translated this as meaning:

-Higher Productivity - more eggs, more chicks, better survival and faster growth.
-Lower Production Costs - feeding, housing and |abour
-High Quality of Products.

He reminded delegates that with other production species there are thick text books available for
consultation, with Ostrich and other ratitesthereislittle. Much of what there is has many gaps which
are filled with extrapolations from other species, notably poultry, often even without acknowledging
that fact. He highlighted the problem that what is published tendsto be distributed over awide range of
publications, making them less accessible to individual researchers and other end users.

To enable better communication, he spoke about the founding of an International Ratite Science
Association. Thishad been agreedin principal at thefirst International Scientific Ratite Congress, held
in Manchester, UK two years ago. With the electronic age of email and the WWW he felt that this
could now be organised as the costs are minimal compared to printing and distributing magazinesand
other information.

During discussion later in the week it was agreed that aweb site be generated for accessing published
dataand an email list be started for all those involved in research to communicate. Those working on
research will be ableto let othersknow of any projectsthey areworking on. Thiswill have anumber of
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benefits. It will prevent duplication of work and allow otherswho may have work relevant to be ableto
pass on information.

In his continuing effort to facilitate communication within the Ratite industry, Daryl Holle of Blue
Mountain Feeds has made arrangements for this list to be operational as soon as the committee have
finalised therules, membership etc. Wewill inform you assoon asitisup and running and what rules
have been decided regarding membership and topics to be discussed.

Dr.Mike Jarvis gave aslide presentation of the different racesto explain how the genetics had adapted
tothelocal environment. Thedidesclearly showed the desert speciesasbeing small in both frame and
size. Healso highlighted different feather col ours on the various body regions, leg and skin coloursand
eye colour between the different races. He clearly identified 8 races and not the normal 3 (Red, Blue
and Black) popularly referred to.

It has been our experience that some birds sold as Blacks are more likely the 3 desert races with the
smaller frames - from Namibia, the South African West Coast and the Kalahari Desert.

There was a paper on "Where to go with the Ostrich Industry, Its Problems, Challenges and Future." It
included a detailed report of the Logical Framework Analysis that was carried out in Oudtshoorn last
month. Around 30 participants, representing all therole players of the South African Ostrich Industry
contributed in this participatory planning session, under the leadership of Professor D'Haese an
economist from the University of Gent, Belgium.

The objective wasto first dentify the core problem and problemsthat contributed to that problem and
then develop a strategy to help over come these problems. All participants were asked to write down
the problems asthey perceived them. From thisaproblem tree wasdeveloped. Whilst the debate was
restricted to the South African Ostrich Industry, the principals identified apply generaly.

As a participant of this meeting my personal summary wasthat it was agreat step forward to develop
some structureto the Industry. However, there remainsalack of knowledge of the production potential
of the Ostrich.

Theonly other paper that | will report on was presented by Adriaan Olivier on work done at the Ostrich
Unit, Onderstepoort Veterinary Institute here in South Africa. "The Importance of Antibiotic
Resistance from Bacteria Isolates in Ostrich Samples'. He reported on a detailed study carried out
during 1996/97 chick rearing season on diagnostic investigations on chickswith enteritis, fading chicks,
non-starters and respiratory conditions.

Thework highlighted significant resistance to the major antibioticsin use and the indiscriminate use of
these drugs by many farmers. He pointed out that antibiotic resistance constitutes a major threat to
public health. He suggested thefollowing asan aid to eliminating the indiscriminate use of antibiotics:
-Greater use of Probiotics

-Better Nutrition

-Better Farm Management and greater attention to biosecurity and hygiene methods.

-Better use of Vaccines
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-Recommended that antibiotics should in future only be available for administering by Vets

As| have been writing this article apopular Investigative program on our Television has done apiece
on bacteriaresistanceto antibiotics. They concluded that it iswidely used in animal feedsasagrowth
stimulant and that they are therefore present in meat that we (the consumer) eat. The use of antibiotics
certainly variesfrom country to country - but it isup to usall to ensure that the feed we are using does
NOT contain growth stimulants or antibiotics. Growth Stimulants and antibiotics are no replacement
for good nutrition.

When used prudently antibiotics have a vital role to play in animal health, but their effectivenessis
threatened through indiscriminate use.

Asisusua with events of this nature, many new associations were made outside the conference hall
with further exchanges of information. With the development of a Web site dedicated to Ratite
Science, the papers should be available for all to access.

It was decided that the next Ratite Scientific Conferencewill most likely beheldin 3yearsand againin
Southern Africa, most likely Zimbabwe, inview of the comments on the excellent exchange rate being
enjoyed by those from outside Africa.
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Feeding For Performance, Part 2

Ostrich Nutrition Bulletin #32
October 15, 1998
By: Daryl Holle

Part 2, FEEDING MANAGEMENT

In the last Nutrition Bulletin, we discussed how to identify a good quality high performance feed.
Today, we will discussfeeding management. 1n November we will write about farm management.
Thesethree areas of concern, and how they areimplemented on your farm, determine the effectiveness
of your Feeding for Performance program.

| have learned over the last couple decades that success in livestock depends on the farmers ability to
feed for performance. Y ou can havethe best feed intheworld, but if the feeding management isnot
correct, theresultswill be disappointing. Feeding managementisaterm| usefor thefeeding strategy
used by the farmer to feed his birds. Some farmers do an excellent job of feeding management and
practice it everyday. Others, do not pay attention to it at all and usually end up blaming the feed,
weather, or other environmental factors for their poor production results.

Poor feeding management can break a farmer. Excellent feeding management will yield excellent
results and produce the highest number of healthy chicks along with the best quality products being
produced from those chicks. You have aready spent the money for the best feed formula that will
result in bird performance. Why mess it up with poor feeding management practices? Thereis a
favorite saying that applies to feeding management: "If you can't do it right, why bother doing it at
al".

In al fairness, many farmers do not know what "right" means when it comesto feeding birds. Many
have not raised livestock for production before and simply don't understand (or are not aware) of good
feeding management practices. Others have raised livestock previously, but have gotten away with
poor feeding management practices. Ratiteswill not tolerate poor feeding management practices and
the result will develop problems somewhere along the production line.

Take the following feeding management QUIZ and see how you fare with the feeding strategy on
your farm:

Feeding For Performance - Part 2 Quiz
FEEDING MANAGEMENT!
To each of the following questions, answer YES, NO, or DON'T KNOW. Most questions are in

reference to the feeding strategy used at your farm. If you do not know the answer to a question,
answer "Don't Know":

1. Do you weigh the feed fed the birds at EVERY feeding by means of an accurate electronic scale,
table scale, or hanging scale? Yes No__ DontKnow__
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2. Do you feed the precise amount of feed per bird per day that is recommended by the feed
manufacturer? Yes No__ Don'tKnow__

3. Do you know the exact feeding rate per bird per day recommended by your feed manufacturer?
Yes No___ DontKnow____

4. Does your feed manufacturer HAVE a recommended feeding rate other than "free choice" to all
groups of birds? Yes No_ DontKnow

5. Isittruethat you do NOT change brands of feed or severely changeingredients any morethan once
every 2years? Yes  No__ DontKnow____

6. Do you know for certain that your feed manufacturer does not make severe ingredient changesfrom
timetotime? Yes  No__ DontKnow__

7. Isit truethat you do not add Oyster Shell to your feed? Yes  No _ Don't Know

8. Is it true that you do not add extra Alfalfa (lucerne) to your complete feed formula?
Yes  No__ DontKnow__

9. Is it true that you do not add extra Corn (maize) to your complete feed formula?
Yes  No__ DontKnow__

10. Isit truethat you do not add extra minerals to your complete feed formula?
Yes No__ DontKnow____

11. Isit true that you do not add extra vitamins and trace minerals to your complete feed formula?
Yes No _DontKnow__

12. Isit truethat you do NOT allow your birds "free choice" accessto major minerals such ascalcium
and phosphorus? Yes No__ Don'tKnow

13. Is it true that you do NOT alow your birds "free choice" access to trace minerals?
Yes  No__ DontKnow__

14. Isit truethat you do NOT allow your birds "free choice" access to vitamins?
Yes No__ DontKnow___

15. Do you feed your birds at least two separate feedings per day?
Yes No __DontKnow__

16. Do your birds have access to FRESH feed within two hours after sunrise and again two hours
beforesunset? Yes No  DontKnow__

17. Isit truethat the birds feed is NOT out in the sunshine for most of the day?
Yes No__ DontKnow__
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18. Isthe birds feeder protected from winds, rain and snow?

Yes No__ Don'tKnow___

19. Do you watch the birds for proper consumption occasionally to make sure that each bird is
approximately getting his/her fair share of feed? Yes  No__ Dont Know

20. Do you have adequate feeder space so al birds have reasonabl e accessto the feeding areawithout
in-fighting, pushing, and shoving? Yes No__ DontKnow_

21. Isit true that you would provide a separate feeding area for timid birds or shy birds that are
intimidated by "boss" birds? Yes  No___ Don't Know____

22. Do you clean out the bird feeders daily to prevent insect and mold contamination?
Yes No _DontKnow__

23. Doyou visually check the feed each feeding to make sure it does not contain bugs, mold, or other
noticeable contaminates? Yes No__ Don'tKnow__

24. Do you store your feed supply in a cool, dry place away from rodents, chemicals, extreme heat,
moisture and sunshine? Yes No__ Don't Know__

25. Do you make sure the birds have access to CLEAN water 24 hours per day?
Yes No__ DontKnow___

26. Doesthewatering unit your birdsdrink from have enough water surface areathat birds can scoop
up the water asthey drink? Yes  No__ Don'tKnow__

27. In the wintertime, do your birds have access to warm water above 70 degrees Fahrenheit?
Yes  No__ DontKnow__

28. Do you feed a proper Breeder ration to the breeder birds during the breeding/laying season?
Yes  No__ DontKnow__

29. Do you feed a proper Maintenance ration to the breeder birds during the off season (non laying
season) in the correct amounts without adding extra additives or ingredients?
Yes  No__ DontKnow__

30. Do you understand the consequences of poor breeder feed and poor feeding management during the
"off season" and the laying season before? That it will usually show up as problemsthefollowing year
and it may take as long as 2 years to witness the total response to a good feeding program?
Yes  No__ DontKnow__

Thereyou haveit! Already 30 questionsand we haveonly lightly covered the BASICS of good feeding
management and certainly NOT all of them. 1t would take many more questionsto do athorough job of
finding the true feeding management performance value, but this should be enough to help identify if
your feeding management is on track or not.

SCORING: Each question hasavalueof 5 pointsfor "YES" answersonly. "NO" answersand "Don't
Know" answers count O points.
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YOUR FEEDING MANAGEMENT RATING:

150 = EXCELLENT POTENTIAL FEEDING MGMNT PERFORMANCE
130-145 = GOOD POTENTIAL FEEDING MGMNT PERFORMANCE
110-125 = FAIR POTENTIAL FEEDING MGMNT PERFORMANCE

90-105 = NOT-SO-GOOD POTENTIAL FEEDING MGMNT PERFORMANCE
Below 90 = NO POTENTIAL FEEDING MGMNT PERFORMANCE

The number of questions you answered with "Don't Know" is atell-tale clue asto how well you know
your feeding management and whether it is capable of meeting your performance expectations or not.
Themore questionsyou "Don't Know" about your feeding management, themorelikely you arenot on
a performance feeding program.

YOUR "DON'T KNOW" RATING:

Number of questions answered with "Don't Know™:

0 = You definitely know what is going on at your farm.

1-2 = Understandabl e, but you should try to find solutions soon!

3-5 = Start some new procedures immediately and verify they are done!

6-10 = Knowledge about your operation is seriously lacking!

10+ = Your "feeding for performance” program is NOT in your knowledgeable control and may not
even exist!

Keep thisBulletin and your scoring aswe will beusing it again for FINAL scoring!
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Feeding For Performance, Part 3

Ostrich Nutrition Bulletin #33
November 15, 1998
By: Daryl Holle

Part 3, FARM MANAGEMENT

In the last two Nutritional Bulletins, we discussed how to identify a good quality high performance
feed and good feeding management. Today, in the last of our Feeding For Performance series, we
are discussing farm management. These three areas of concern, and how they are implemented on
your farm, determine the effectiveness of your Feeding for Performance program.

| have learned over the last couple decades that success in livestock depends on the farmers ability to
feed for performance. Y ou can havethe best feed intheworld, but if the feeding management isnot
correct, theresultswill be disappointing. Feeding managementisaterm| usefor thefeeding strategy
used by the farmer to feed his birds. Some farmers do an excellent job of feeding management and
practice it everyday. Others, do not pay attention to it at all and usually end up blaming the feed,
weather, or other environmental factors for their poor production results. Farm Management has
similiar rewards and consequences. A good Farm Management program enhances Feeding
Management and High Performance Feeding programs. A poor Farm Management program destroys
the efforts of ALL other programs--no matter how good they are.

Farm Management problems can occur in many different areas of atypical ratite operation and for any
number of reasons. Sometimesfarmerstend to take short cutswhile devising their feeding programs
asitisthe easiest of all options available. Sometimes farmers manage their farm by tradition, rather
than common senseg, asit has always been donethat way. Sometimesfarmersdevel op amental attitude
that says"| am feeding the best feed and feeding it right so nothing else mattersand | am doing the best
| can". Meanwhile, the breeder birds are not laying, the chicks are not growing, and the eggs are not
hatching as no attention has been paid to Farm Management.

Takethefollowing "Farm management QUIZ" and see how you fare with the management strategy on
your farm:

Feeding For Performance - Part 3 Quiz
FARM MANAGEMENT!

To each of the following questions, answer YES, NO, or DON'T KNOW. Most questions are in
reference to the feeding strategy used at your farm. If you do not know the answer to a question,
answer "Don't Know":

1. Do you alow Breeder pairs, trios, quads, and colonies together year around?
Yes  No__ DontKnow__
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2. Doyou have aperimeter fence outside the breeder pen fenceto keep predators away afair distance?
Yes  No__ Don'tKnow__

3. Do you have your breeder pens as secluded as possible away from busy roads, housing
developments, oil drilling rigs, airports, and other loud interruptions? Yes  No__ DontKnow___

4. Doesyour feeding program blend with what the breeder birds are actually exposed to (example: no
grazing--complete feed, grazing--supplement feed)? Yes  No__ Don't Know____

5. Do you keep records of production, fertility, and hatchability from each breeder hen?
Yes No __DontKnow__

6. Do you regularly analyze your records and cull out birds known for poor production, fertility, and
hatchability? Yes No__ Don'tKnow__

7. Doyoutag or identify the chicks of breeder birdsto be ableto track weight gain/growth progress of
thechicks? Yes  No__ DontKnow____

8. Doyou weigh chicksat certain stages during thefirst year so you can identify excellent performing
progeny ? Yes No__ Don'tKnow____

9. After reviewing chick weight gains/growth records, do you make a concentrated effort to replace
poor performing parentage with new bloodlines showing improved performance potential.
Yes No__ DontKnow___

10. Areyour chicksraised in conditions that are not overcrowded? Yes  No _ Don't Know

11. Areyour chicks grouped by size for proper feeding and socia environment?
Yes  No__ DontKnow__

12. Are you chicks mostly in a stress free environment protected from sudden surprises, threats,
inclement weather, drafts, chills, or overheating. Yes  No_ DontKnow

13. Areyou cautious about moving chicksto new pen using agradual transfer to anearby location to
avoid stress? Yes  No_ DontKnow

14. Areyou recording the boneless, saleable meat weights from your slaughter birds so you can see
your genetic progresseachyear? Yes  No__ DontKnow__

15. Are your slaughter birds averaging 80-100 pounds (36.4kg-45.5kg) of boneless, saleable meat
between 12-14 months of age (not including heart, liver, or gizzard)? Yes No__ DontKnow___

16. Are your boneless, saleable meat averages per bird increasing about 2.5% per year?
Yes No__ DontKnow____

Thereyou haveit! Already 16 questions and we have only lightly covered the BASICS of good Farm
Management and certainly NOT all of them. It would take many more questions to do athorough job
of finding the true Farm Management performance value, but this should be enough to help identify if
your Farm Management is on track or not.

SCORING: Each question hasavalueof 10 pointsfor "YES" answersonly. "NO™" answersand "Don't
Know" answers count O points.
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YOUR FARM MANAGEMENT RATING:

160 = EXCELLENT POTENTIAL FARM MGMNT PERFORMANCE
130-150 = GOOD POTENTIAL FARM MGMNT PERFORMANCE
110-120 = FAIR POTENTIAL FARM MGMNT PERFORMANCE

90-100 = NOT-SO-GOOD POTENTIAL FARM MGMNT PERFORMANCE
Below 90 = NO POTENTIAL FARM MGMNT PERFORMANCE

The number of questionsyou answered with "Don't Know" is atell-tale clue asto how well you know
your farm management and whether it is capable of meeting your performance expectations or not.
The more questions you "Don't Know" about your farm management, the more likely you are not on a
performance feeding program.

YOUR "DON'T KNOW" RATING:
Number of questions answered with "Don't Know™:

0 = You definitely know what is going on at your farm.

1-2 = Understandabl e, but you should try to find solutions soon!

3-5 = Start some new procedures immediately and verify they are done!

6-8 = Knowledge about your operation is seriously lacking!

8+ =Y our "feeding for performance" programisNOT in your knowledgeabl e control and may not even
exist!

FINAL SCORING!

Thisendsthe 3 part QUIZ serieson "Feeding for Performance”. Now tally your TOTAL scorefor all 3
parts. The 3 partsinclude:

Part 1 - The Feed Itself Quiz - Dated September 15, 1998
Part 2 - Feeding Management Quiz - Dated October 15, 1998
Part 3 - Farm Management Quiz - Dated November 15, 1998

Add up your total scores (rating) for al 3 quizzes (ignore the "don't know" ratings).
YOUR TOTAL PERFORMANCE RATING:

460 = EXCELLENT OVERALL PERFORMANCE RATING
390-440 = GOOD OVERALL PERFORMANCE RATING

330-370 = FAIR OVERALL PERFORMANCE RATING

270-310 = NOT-SO-GOOD OVERALL PERFORMANCE RATING
Under 270 = NO PERFORMANCE RATING AT ALL!
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Blue Mountain Ostrich Carcass Grade &
Yield System
Ostrich Nutrition Bulletin #34

December 15, 1998
By: Daryl Holle

INTRODUCTION:

One of the most perplexing problemsthat remainsto be addressed in the Ostrich meat industry is meat
quality. For far too long, Ostrich meat has been sold as Ostrich meat with no qualifier asto quality of
product. Thishasledto al sortsof difficulties with marketing to our consumers. Some of the Ostrich
meat available from processors is of excellent quality, some of fair quality, and some of not-so-good
quality. From thisexperience, it should be easy to understand that all Ostrich meat isSNOT the same--
similar to all beef, pork, or chicken is not the same.

The meat from other livestock species goesthrough agrading system to identify the meat quality. Each
specie hasits own grading system. Then, that grade quality is labelled and priced accordingly to the
consumer. Blue Mountain Ostrich has been working on an Ostrich grading system for over 2 yearsnow
and we have discovered some strong clues as to the cause and effect differences between high quality
Ostrich meat and low quality Ostrich meat. We have also learned that it IS possible to produce and
identify HIGH quality Ostrich meat in a consistent manner if certain critical parameters are obeyed.

The nutritional diet of the Ostrich is directly connected to meat quality. Thisis nothing new in the
livestock industry and appliesto all other speciesaswell. When the meat muscles of the Ostrich grow
fast without extreme amounts of exercise, the meat will be high quality, tender, and consistent IF the
diet isdesigned correctly for maximum meat production along with eliminating meat odours, off tasting
meat, and uneven color of meat.

Another problem existing inthe Ostrich industry isthe prices paid for slaughter Ostrich. Far too often,
apriceispaid PER BIRD no matter what the meat yield results might be. Thereisabig differencein
meat yield between awell-fed bird on agood nutritional diet and apoorly-fed bird on abad nutritional
diet. The difference can be as much as 100% in meat yield between the 2 examples. When the
processor paysBY BIRD, thisautomatically discouragesthe farmer from attempting to raise aquality
bird with high quality meat as there is no incentive to do so. This farmer payment BY BIRD
encourages the farmer to feed hisbirds as cheaply as possible with no regard for meat quality. Thisis
the single most common problem existing in the Ostrich industry today--farmers are encouraged to
produce poor quality meat which also resultsin poorer quality hides!

Blue Mountain Ostrich took a different approach to this problem. An approach that iswidely used in
some other livestock species. It should be obvious that a farmer feeding his birds correctly for high
quality meat will result in birdsyielding high quantities of meat per bird compared to poorly-fed birds.
Since the processing costs are almost the same per bird, no matter what the bird yields, it is very
understandable for a processor to pay higher dollars for a higher yielding bird and lower dollarsfor a
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poor yielding bird. Paying the farmersin this manner encourages them to produce high yielding birds
and results in a higher quality meat to keep our meat markets coming back for more. The YIELD
system for farmer payment really works well for Ostrich and is afair system for both the farmer and
processor. It also creates positive progress towards making Ostrich meat better and better quality as
time goes on rather than the negative of putting out a poorer quality product as time goes on.

Blue Mountain has used the Grade & Yield System for some time now and has proven that it worksto
encourage farmersto raise birds of HIGH quality and be profitable doing so. A farmer producing poor
quality meat will not survive and should not as it is a detriment to our industry.

The Blue Mountain Carcass Grade & Yield System is constantly being updated as new information
becomes available. We are already on Version 3.0 and as time goes on, it will just get better with

experience. To keep updated, check in at our Blue Mountain web site (www.blue-mountain.net) once
in awhile as updated versions will be posted there.

Blue Mountain Ostrich Carcass Grade &
Yield System

December 15, 1998

Version 3.0
Carcass Grades:
Prime
Choice
Select
Utility
Non-Food
Yield Class:
YIELD CLASSES - WEIGHTS IN BONELESS MEAT (NOT CARCASS WEIGHT)
CLASS KILOGRAMS POUNDS SUGGESTED VALUE
Class 1 45+kg 99+lbs. 100% Full Price
Class 2 40 to 45kg 88 to 99Ibs. Less than Class 1 price
Class 3 35 to 40kg 77 to 88lbs. Less than Class 2 price
Class 4 30 to 35kg 66 to 771bs. Less than Class 3 price
Class 5 25 to 30kg 55 to 66lbs. Less than Class 4 price

Note: The Yield Class priceis directly connected to processing costs per bird. A lower yielding bird
warrantsalower price per kg/pound of yield to keep all meat coststhe same no matter what Yield Class
the meat came from.
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PRIME GRADE:
A Prime grade Ostrich carcass shall exhibit the following desirable traits:

-Lessthan 16 months of age.

-White Belly Fat

-Even Red Muscle Coloring Throughout

-Normal Heart in Size & Texture

-Mid-Brown Liver with no abscesses or ulcerations

-No disease symptoms

-No Oedema - "j€ell-like" substance on Heart, Thigh, or Sternum.

Note: A Prime Grade carcass will yield the highest amount of primary meat cuts with a consistent
degree of tenderness throughout all the primary meat muscles.

CHOICE GRADE:
A Choice grade Ostrich carcass shall exhibit the following traits:

-Between 16 months to 24 months of age.

-White Belly Fat

-Even Red Muscle Coloring Throughout

-Normal Heart in Size & Texture

-Mid-Brown Liver with no abscesses or ulcerations

-No disease symptoms

-No Oedema - "jell-like" substance on Heart, Thigh, or Sternum.

Note: A Choice Grade Ostrich carcasswill yield afew primary meat cuts, if carefully selected, with a
reasonable degree of tenderness. The majority of the Choice carcass will be secondary meat cuts and
ground meat.

SELECT GRADE:
A Select grade Ostrich carcass shall exhibit the following traits:

-25 months of age and over

-White Belly Fat

-Even Red Muscle Coloring Throughout

-Normal Heart in Size & Texture

-Mid-Brown Liver with no abscesses or ulcerations

-No disease symptoms

-No Oedema - "jell-like" substance on Heart, Thigh, or Sternum.

Note: A Select Grade carcass should ONLY be used for value-added products (processed products) and
ground meat products.
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UTILITY GRADE:

A Utility Grade Ostrich carcass will exhibit one or more of the following undesirable traits:
-Yellow Belly Fat

-Multi-coloring of Muscles (pink to dark red)

-White areas in some muscles

-Small heart or heart that has spongy texture

-Yellow, Green, or Black Liver

-Liver abscesses or ulcerations

-Oedema - "jell-like" substance on Heart, Thigh, or Sternum

Note: A Utility Grade carcassshould ONLY be used for value-added products (processed products) and
not for primary cuts, secondary cuts, or ground meat products.

NON-FOOD GRADE:
A Non-Food Grade Ostrich carcass will exhibit one or more of the following undesirable traits:
Any disease symptoms:

-Muscles with abscesses or channels in meat
-Spotty Livers
-Light or dark spots on muscles

Note: A Non-Food Grade carcass must not be used for human consumption.
Grade & Yield Overview:

The Gradesarerather obviousand it isrecommended that the PRIME & CHOICE Grades be connected
with the BonelessMeat Yield Classin an effort to encourage the farmer to raise quality birdswith lots
of bonelessmeat. Thistype of bird will almost always mean abird that has been fed awell-balanced
diet that will result in high quality meat with consistent taste and color. It is recommended that the
Yield Classesbe adifferent price per pound for each different classwith Class 1 being the highest paid
price per pound/kilo.

It is not recommended to implement the Boneless Meat Yield Class with the SELECT & UTILITY
Grade but rather pay the farmer asingle price. The price for UTILITY grade Ostrich should be low
enough to discourage this type of Ostrich production. A Non-Food Grade carcass should be of no
payment to the farmer and may carry a "charge back" for the slaughtering costs involved.

The Grades of Prime, Choice, Select, and Utility are meat grades and can be implemented with BOTH
farmersand consumersalike. TheYield Classisaprocessor/farmer program to encouragethefarmer to
raise a high quality product that is profitable for the processor to process and market.
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Working Towards Production Targets!

Ostrich Nutrition Bulletin #35
January 15, 1999
By: Fiona Benson

Over the months these bulletins have provided guidance on how to achieve the best performance from
our birdsthrough good nutrition and good feed management. What constitutes ‘good performance’ has
not been defined. 1t must be made clear that the following criteriaare achievable GOAL Sthat we all
should be working towards.

-Average 100 eggs per hen - from 4 years and consistency each year

-Min. 90% Fertility

-Min. 90% Hatchability

-Min. 90% Survivability

-Min. 35kgs saleable meat at 9mths and min. 45kgs at 12mths (Red, Blues or Blacks)

-Min. 70% First Grade Hides

-Breeding in 2™ year

-Egg Laying 12 months of the Y ear

Thefact that all of the above are being achieved now, by some breeder birdsand afew producers some
of the time, is an indication that these targets ARE achievable. In most categories there are a few
farmers doing better than the goalslisted above. It must be made clear that NO producer is achieving
ALL of theaboveat thistime. It isnecessary to understand what constitutes good productionin order to
be ableto work towards achieving thesetargets. It will takeanumber of yearsto reach these goals, but
itisessential to start NOW.

All producerswill agreethat nutrition isthe foundation to achieving good productionin their livestock
(whatever species). Thefarming of Ostrich asaproduction animal is new and this has led to what we
now know as low levels of production being considered the norm. Not so long ago any one able to

keep chicks alive were considered to have done well.

There are anumber of statements made regarding production and reasons given for not being able to
achieve the above targets:

1. Maes cannot remain active throughout a season as they become tired.
2. End of season chicks are weak.
3. Itisawaste of money to try to raise chicks born in late summer/early Autumn.
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It is necessary to separate breeder birdsto give them arest from production.

30 chicks per annum/hen is an acceptable level of production.

Winter chicks do not thrive or grow well.

Birds should be weighing 210-2501bs. (95-112kgs) around 12-14miths.

65Ibs (30kgs) meat yield at +/-12mthsistypical yield.

Birds only put on fat (not meat) after 10 mths.

10 Meat is apaler colour from younger birds.

11. It is not possible to produce white fat from birds fed Y ellow Maize in their diet.
12. Chicksreared in adamp climate will suffer lung problems.

©ooNo UM

Thislist is not exhaustive, but gives an indication of the current thought process for many producers
(large and small) at thistime. With increasing data being collected and improved communication -
ALL these theories are proving to be INCORRECT. Let usdiscussthemin alittle more detail.

Items 1-6 are all related to breeder nutrition and management. It is clear that a breeder ration of 14-
16% protein and low levels of vitamin and mineral supplementation will not provide the same nutrients
to the birds to sustain them throughout the season compared to a ration that contains high quality
ingredients, high levels of vitamin and mineral supplementation and a protein level of around 21%.
That is only the first step.

If that breeder rationisdesigned to befed at 51bs/2.1kgs per day but it isonly fed at 3lbs/1.3kgs per day

- those breederswill be short fed by 40%. NO Dairy Farmer, NO Beef Farmer, NO Poultry Farmer Nor

Pig Farmer would do that to their production livestock - so why do we find many Ostrich farmersdoing

this? | have read articles written by "experts" talking about feeding rates at these lower levels -
increasing only in bad weather. There has also been advice on reducing the compl ete feed asthe birds

are grazing - instead of feeding a ration balanced to the grazing intake. There are large production

farms putting out the feed once a day, every other day and even every fourth day. Farmers of other

production livestock speciesfeed their animals several timesaday, why do Ostrich farmersthink their

birdsaredifferent? Oncefeedisexposedtotheair it will deteriorate very quickly thuslosing much of

the nutrient value farmer's have invested heavily in.

It only makes sense that if the breeder birds are receiving insufficient nutrients throughout the season
their productivity will be reduced. It also makes sense when the breeders are receiving insufficient
nutrients, that the eggs towards the end of the season will LACK the necessary nutrients to achieve
good fertility, hatchability and good strong healthy chickswith strong immune systems. Thissetsup a
chain reaction:

In most cases where the breeder nutrition isfalling short, the chick nutritionisalsofalling short. Atthe
end of the season thereisacombination of weak chicks, poor chick nutrition and colder weather. Weak
chicks are slower to come to eat - reducing further their daily nutrient intake and compounding the
already weakened state. Cold weather brings colder water and lesswater intake - further reducing feed
intake. This is the explanation for weaker winter chicks. Farmers with breeders on high levels of
nutrition are achieving good strong chicksthroughout the year - that continue to grow well through the
winter months, when combined with access to an adequate supply of water at the right temperature at
ALL times and with all other good feed and farm management practices.

Environmental factorsdo have asignificant roleto play in the productivity of breeder birds- even when
al nutritional factors are right. The following are examples of environmental factors that will also
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affect productivity: extreme weather conditions, predators, breeder compatibility, good nesting area,
adequate shelter to suit thelocal climatic conditions, regular feeding schedules. Thereisstill much to
learnin thisarea, but these lessonswill only betruly learnt when the nutritional deficiencies currently
experienced have been eliminated.

Many farmersreport variable productivity from year to year from the same breeders and environmental
factors are commonly given asthereason. Thisisgeneraly NOT the case, but rather aresult of poor
breeder nutrition - this can also be the cause of short breeder seasons. When the birdsare nutritionally
short, their first concern will be to provide available nutrients to meet their own needs to ensure their
survival and when this happens, reproduction will cease.

A factor that is all too often overlooked is that Good Breeder Nutrition starts from DAY 1 of the
breederslife asachick - and before - the nutrition of this chick's parentswill have aninfluence. This
has been proven time and again in other species - Ostrich isNO different. Consider for amoment the
conditions that are showing up in most birds currently offered for slaughter - reported at length in
previous bulletins. It must be concluded that these are all conditions that will be showing in the birds
retained for breeder stock as they are in most cases fed the same rations during the growth period.
How can birds showing these nutritional deficiencies be productive - many of the conditions being
irreversible? Theanswer isthey cannot. Improving the nutrition of existing breederswill help, but the
significant improvementsin performancewill only be noticeable when progeny from these breedersare
fed correctly from DAY 1 and throughout their productive lives.

Items 7-12 arerelated to Chick nutrition - with the same principal s as discussed in the section above on
breeder nutrition. All are proven to be symptoms of low nutritional levelsin the feed and/or imbalances
in the rations. Even if the chick rations are the best available, adequate attention must be paid to
Feeding Management, Farm management and environmental factors.

There are many production farmswithdrawing water from baby chicks mid afternoon. One seeschicks
shut in for the night well before dusk and let out well after dawn. They will be shut in with NO water
and many with NO feed aswell. Chicks eat a considerable amount of their daily intake just before
sunset and immediately after sunrise. To settle for the night with dry feed in their stomach with no
water slows down the digestion and will most certainly lower the production potential.

In the higher |atitudes, where daylight hours are limited in winter, it will be necessary to add artificial
light to increase the available feeding time. The importance of regular feeding times, at least twice a
day, cannot be over emphasised. Many production farms have been feeding growing birds once aday
and even asfar apart asevery 4 days. The consumption of birds on free feed (as much asthey can eat)
isincreased when fed little and often. Good feed intake is essential to achieve high weight gains with
good feed conversion ratios.

With quality rations, fed from Day 1 under good management practices, thefull influence of the genetic
performance of the birds can berealised. Thisisthefina steptoimproving performance and achieving
the significantly higher levels of production that are proving to be possible when all things are right.
There are many breeder birds achieving some reasonable performancelevels- 40+chicksto slaughter
per hen, in spite of less than optimum nutrition and management systems. Imagine what these same
birds would be capable of under optimum conditions?

The targets that are set above may seem to many out of reach right now, but they are the future of
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Ostrich production. They have been proven to be achievable and in time they will be exceeded. The
first step isto understand and recogniserationsthat will produce performance. Let meleaveyouwitha
couple of statements from Bulletin #2, written January 15, 1997 - words that set me on the track of
making more of an effort to understand what constitutes Performance Rations for Ostriches:

"Most profitable livestock ranchers have dug in and learned all this nutrition stuff by making an
EFFORT to do so. They understand that what comes out of a production unit can be NO better than
what was put into it."

"Y ou are either going to learn as much as you can about nutrition and feed for production ..... or get out
of the business.”
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Counting the COST of Poor Feeding
M anagement!

Ostrich Nutrition Bulletin #36
February 15, 1999
By: Fiona Benson

You hear Daryl Holle and | qualify every statement we ever make when talking about feeding and
performance with the statement SUBJECT TO GOOD FEED MANAGEMENT. Thefeed hill isthe
single most expensive input into any Ostrich Farming enterprise and the feed used is the single most
important factor in the successor failure of that enterprise. Thefeed determinestheability to producea
marketable slaughter bird or productive breeder bird.

Inthisbulletin| am going to discuss two personal experiencesthat emphasi sesthe importance of Feed
Management and how it can have a devastating effect on the results achieved if the feed is not fed
correctly, even when spending a great deal of money on purchasing a good feed.

Recently | purchased abatch of chicks. | chosethefarmer as| knew him to befeeding hisbirdsagood
brand of feed. From the day they arrived they started dying on me. Around 50% have died - this| am
sure sounds familiar to many - but a new experience for me. Examination ruled out any type of
bacteriaor viral infection, but there was something about the chicks that made usimmediately look to
the breeders and their diet.

After long discussionswith the farmer these are some of the factorsthat makeit impossibleto pin point
any one factor - other than it is clear that the breeders were most certainly lacking in some way.

1. Balanced Rations:

The breeders, in the early part of the season, had been fed a Lucerne Supplement. Thisdesigned to be
fed with Lucerne - but these breeders were grazing Grass. As grass contains significantly different
levels of minerals to Lucerne - this is the first clue that there will be significant imbalances in the
breeder ration.

When supplementing any grazing birdsgreat careisrequired to ensurethat sufficient DRY MATTERs
taken in of the grazed material to ensure the total daily intake of nutrients by the birds reaches the
required levels.

More recently the breeders have returned to a complete breeder ration.

2. Feeding Rates:

The farmer was totally unable to tell me exactly how much these breeders were eating each day. Itis
the TOTAL DAILY NUTRIENT INTAKE that is important - if the birds do not receive sufficient
AMOUNTS - even if the feed is the best performance feed available on the market, the birds will
receive TOO LITTLE, become deficient and performance will suffer. When afeed is lacking, even
when fed at the correct levels, the birds become seriously deficient.

Page 104



Ostrich Feeds & Feeding 2001 ©

3. Feeding Times:

The farmer was putting out the feed twice aweek. Feed when exposed to the air for extended periods
will very quickly lose the potency of many of the vitamins in the feed. The vitamins are the most
expensive ingredientsin the feed. It only makes sense that having spent so much money on ensuring
that you have the right levels of vitamins and other nutrients in the feed that you do NOT let them
become destroyed before the birds can receive the benefit. The result is that the birds end up with
serious deficiencies even if fed at the correct levels. Imagine the compounding effect if the birds are
short fed - even by afew grams?

There are anumber of other factors that have an effect when the feed is standing out for severa days,
such as:

* Greedy birds have a greater opportunity to over feed, increasing the risk of other birds getting short
fed. Thisisapossible explanation why some chicks survive and for the variations seenin growth rates.

* 1f not watched closely the birds may stand for long periods of time with no feed as all has been eaten
too quickly.

* The feed becomes less pal atable the longer it is exposed to the air resulting in reduced intake.

4. Ageof Feed:

Thefarmer had been buying in feed on aweekly basisto ensure that the feed wasfresh. Unfortunately
he had failed to notice that those responsible for feeding the birds had not been paying attention to
rotating the feed as new shipmentscamein. Thefeed currently being fedis8 monthsold. Vitaminsgo
off relatively quickly depending on the storage environment. Therefore much, if not all, of thevitamins
had been lost leading to serious deficiencies.

Of the chicks that survive, how many will fail to grow and develop to their full genetic potential as a
result of these deficienciesthat hasslowed their initial development? Thisisimpossibleto quantify. At
four weeks old the smallest of my batch are about 1.5kgs (3.3lbs) and the largest only +/- 3.5kgs
(7.71bs)of those that have survived. They should be closer to 6kgs (13lbs). Thisisthe age when they
are capable of extremely good food conversion rates.

In this casethefarmer had chosen agood Breeder feed, but through misunderstanding the need for good
Feed Management it has proved as costly as a poor breeder feed fed correctly.

The other persona example of the effects of Feed Management was experienced last year when | was
rearing chicks on contract. A farmer close by was also rearing chicks from the same source and using
the same feed. However, she was suffering a significant number of broken legs and slower growth
rates.

In discussing aspects of management onefactor very quickly cametolight. In her effortsto do the best
she could for her birds she was supplementing the birds with a mineral mix, in spite of the feed
company's warnings to supplement absolutely NOTHING else with the feed. The effect was that
instead of helping her birds she had thrown the delicate balance of minerals out completely. It must be
remembered that the knowledgeable nutritionist will be watching 50 or 60 different nutrients when
balancing therations. Needlessto say she stopped the practiceimmediately once shewas aware of the
problemsit created.
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Later in the season we had some extremely wet weather overnight. Our farms are close enough that
conditions are virtually the same. Remember, same feed and chicks from the same source. After the
storm she had lost 17 birds and we had suffered no losses. Our discussions highlighted that due to
factorstotally beyond her control shewasforced to short feed the birdsby at |east 10%. Thisequatesto
only 200 grams or 1/2 pound for an adult, even lessin agrowing chick. Thedead chicks, she confirmed
had yellow fat and the livers were not the colour they should be. When fed at the correct levelsthese
rations produce birds with white fat and healthy livers. Asaresult of short feeding the birds were no
longer receiving the correct TOTAL DAILY NUTRIENT intake required to maintain healthy birdsand
therefore demonstrated the symptoms associated with nutritional deficiencies.

It needs to be remembered that at times of stress - and bad weather is one such time - the birdswill use
their fat reserves to provide the extra energy and nutrients required to over come the effects of that
stress. Thewhitefat will mobilise quickly - theyellow fat isnot ableto mobilisefast enough to provide
the benefits required.

Inview of the downturninthe market at thistime sheisnow raising chickens and made the comment to
me that she weighs absolutely EVERYTHING as a minor error with the chickens will make the
difference between profit and loss. She has asked me to pass this message on in the hope that others
will benefit. It has been a significant lesson to her - as she said, with her ostriches she did not weigh
her feed with the same diligence she now does with her chickens asthey have taught her how essential
itis. Shehopesto return to Ostriches and hastold methat she most certainly will weigh everything and
NEVER supplement anything.

Ostrichesare aproduction animal. Thefarmersthat thrivewill bethosethat pay attentionto all aspects
of their farm management. Feeding Management is just one of these aspects. Through sharing our
practical experienceswith you, we hope the above helpsall readersto understand the impact Feeding
Management has on the success of your whole operation.
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TheHazards of ""Off-Specie' Feeding

Ostrich Nutrition Bulletin #37
March 15, 1999
By: Daryl Holle

The practice of Off - Specie feeding is when a farmer feeds a certain livestock specie feed that is
designed and manufactured for another livestock specie. A good example of thisisfeeding Ostrich a
feed that isdesigned, manufactured, and labeled as Chicken feed. Therearealso somefarmersthat feed
Ostrich afeed designed, manufactured, and labeled as Cattlefeed. Many unknowledgeablefarmersare
under the impression that afeed designed for birds can befed to ANY bird. Some even think that any
feed designed for an animal is okay to feed to ANY animal! These opinions come about from atotal
lack of understanding of reasonable animal nutrition and usually always lead to trouble with livestock
productivity in one form or another. The hazards of off-specie feeding can be severe depending on
the mis-match of the feed being fed to a certain specie.

In order to understand WHY this off-specie feeding does NOT work, it isimportant to understand a
couple basics about animal nutrition (or human nutrition for that part). An animal needs to ingest a
certain volume of nutrients per day--this amount can be pounds, ounces, grams, or milligrams of a
particular nutrient depending on the nutrient needed and the job it is to perform within the animals
body. Some examples of nutrients are protein, fat, fiber, energy, calcium, phosphorus, trace minerals,
and vitamins. Blue Mountain Feeds watches approximately 60 different nutrient levels when
formulating their feed formulas. All of them are different levels (amounts) and ratios to one another
depending on the body function that needs to be achieved within the animal.

A well thought out feed formulafor an animal will be onethat balancesthe nutrient levelsand ratiosfor
different tasks the animal is to perform. Some of these tasks might be body maintenance, egg
production, milk production, fertility or conception rate, weight gains or growth, or fat
production. All these different body functions require different nutrient combinations in order to
achieve the desired goals. All animals (and birds) do not have the same nutrient requirements to
perform these body functions. Therefore, feeding a chicken breeder feed to a breeder Ostrich is a
terrible mistake! Let's expand on this particular example for a moment:

Remember that | said above that in order to achieve the proper nutrient level for a certain body
function, the animal HAS to INGEST the correct AMOUNT of feed. Y ou can have the best nutrient
feed in the world, but if the correct amount does NOT get into the body, it is not going to get the job
done. Thisiswhy the correct feeding rates per head per day are so important. A common Chicken
laying ration is designed on the basis the adult laying hen will consume 0.25 pounds of feed per day.
Thisis calculated off the basis that this adult laying hen will weigh an average of 3 pounds in body
weight. This0.25 pounds of feed is designed for body maintenance, egg production, fertility, and so
on, that if eaten daily will provide the necessary nutrients for all those body functions.

Now think this through for a second--0.25 pounds feed for a 3 pound bird is the feed design for a
chicken. To get the same performance results per pound of body weight from an Ostrich, a300 pound
breeder Ostrich would need to eat 25 pounds of chicken feed per day to get the samenutrient level PER
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POUND OF BODY WEIGHT (which most nutritionist useto cal culate nutrient level sand performance
when designing feed). Now thisisn't alwaystrue of some nutrientsin the feed like protein and fiber,
but it is true of the PRODUCTIVE nutrients like mineras, trace minerals, and vitamins. Since an
Ostrich cannot eat 25 pounds of feed per day (closer to 5 pounds), it will comeup VERY short on many
nutrients and depressed production, slow growth, and poor hatchability will result.

In the above example, another problem exists. Poultry do not utilize fiber well so most all rations
designed for poultry contain very little fiber. Ostrich NEED high levels of quality fiber and derive
energy from that fiber digestion--poultry does not! So poultry feedswill generally be low in fiber and
HIGH in grain energy which does nothing but make an Ostrich FAT!  Cutting back on the daily
feeding rate to prevent an Ostrich from getting overly fat just compoundsthe problem. Thiswill cause
asevere deficiency of PRODUCTIVE nutrients.

A well-designed MAINTENANCE ration should maintain daily body maintenance functions plus
replenish any lost body reserves from the previous breeding/production season. A well-designed
PRODUCTION ration should not only maintain body maintenance functions, but also support extra
productivity like breeding, egg production, good transfer of nutrients through egg yolk, fertility,
hatchability, survivability, weight gains on chicks, and early maturity of chicks. Which one (or more)
of these extraproductivity functionsis needed from the animal determineshow thefeedisdesigned for
proper nutrient levels and ratios to accomplish the tasks.

Feeding Chicken feed, Cattle feed, Goat feed, or Horse feed to Ostrich is NOT going to work. The
productivity design of these feedsistotally different than awell-designed productive Ostrich feed.
Don't be mislead into thinking you can lower feed cost by buying off-speciefeed for your Ostrich. It
could be the most expensive mistake you can make. Thisisone of the most misunderstood practices
going on in the Ostrich industry world wide and is causing a great deal of Ostrich productivity
problems, chick survivability problems, growth problems, and meat quality problems. It can easily be
compared to replacing the engine in your Buick with the engine from your Tractor--unless you are
planning on doing your spring plowing with the Buick, you may bein for areal surprise!
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Economics of Ostrich Farming

Ostrich Nutrition Bulletin #38
April 15, 1999
By: Fiona Benson

Thefact that the Nutrition of any Livestock farming enterpriseisthe single most important factor inthe
success of that enterprise is not disputed by anyone.

Nutrition affects:
The Quality of the End Products from that Animal.
The Overall Health of the Animal.
The Reproductive Ability of the Animal.
The Food Conversion Ability of the Animal.

The Ability to identify the superior genetics and to develop a breeding program to
improve the genetic ability of the species.

Too many Ostrich farmers are forgetting these important factors and are measuring their feed costs by
the price per ton. This, we all know, isleading to poor production, and more importantly, inferior
products such as:

- Meat that isinconsistent and all too frequently not even acceptable to the farmer's themselves.
- Hides that rarely achieve greater than 25% - 30% First Grade and many that are of no value.

First it isimportant to recognise that price alone is no guarantee that a ration does have production
characteristics. How to recognise aration with production characteristics has been the subject of many
of our previous bulletins as has the subject of achievable production targets. The currency used in the
examples below is not relevant - what is relevant is the effect that production has on the margins in
relation to the cost of feed - but to work in real values, rather than percentages, is easier for many to
understand.

BREEDERS

The performance of breeder birds is measured by the number of chicks produced with ahigh level of
survivability - not simply the number of eggs laid. These eggs must be fertile and the chicks hatched
must not only be viable - but have the ability to gain weight from Day 1. Too many chicks currently
being hatched haveimmature internal organs (to agreater or lessor degree) asaresult of deficienciesin
the Breeder rations. The degree of immaturity increases asthe season goes on when the breeder rationis
falling short.
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Current Breeder production variesfrom afew chicksper hen to 100 + chicks per hen. In many countries
land is expensive and therefore it only makes sense to maximise the production of the Breeder Birds.
Nobody disputesthe importance of Good Breeder Nutrition. The response of Ostrich to good nutrition
ismore dramatic than any other species- yet abreeder bird consumesvery little per annum compared to
the potential output. Therearefarmersnow proving that One Male can service 3 Females effectively for
12mths of the year. It will be some time before this becomes standard, but will only be possible when
all Breeders are nutritionally supported for maximum production - from Day 1.

Taking feed cost variations and related to production - it isinteresting to note the impact on the cost per
surviving chicks.

Table 1 - Breeder Bird Feed Cost/Chick

Example Feed Cost Slaughter Birds Cost/Chick
1 816 216 3.78
2 612 144 4.25
3 452 8l 5.58
4 452 32 14.12
5 1020 216 472
6 306 32 9.56

Example 1: Feed Cost is based on 1 Male and 3 Hens consuming 800kgs per annum (17401bs),
producing 72 chicksto slaughter/sale. The cost per chick is3.78.

Example 2: Thisisthe same performance as Example 1 - except aTrio (1 Male and 2 Hens). The
feed cost hasrisen to 4.25 - an increase of 12.5% on feed costs. The costs of infrastructure (land,
fencing, water facilities, labour etc.) will also be increased as there is one less production hen in the
pen.

Example 3: Isalso based onaTrio (1 Male and 2 Hens) on afeed cost 25% less than the above
examples and production reduced pro-rata. The feed cost/chick has risen by amost 50%. It is already
proven that lower priced feeds not only produce fewer chicks - the chicks produced generally suffer
higher levels of mortality and slower and more inconsistent weight gains and food conversion.

Example 4: As Example 3 - but with alower performance. There will be too many who can relate to
thislevel of production and lower. Even though the feed cost is 25% lower than the first examples, the
cost per chick is now nearing 4 times the cost of the high producing breeders on a more expensive
ration.

Example 5: Thisis exactly the same basis as Example 1 - except that the feed cost isincreased by
25%. It isinteresting to note that the feed cost per chick isonly just over 10% more than Example 2 -
but the other costs will remain at the same level as Example 1.
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Example 6: Isthe same basis as Example 4 but with the feed costs reduced by a further 25% - 1/2 of
the base Feed cost used in these examples. The feed cost per chick is still 2 1/2 times greater than
Example 1 and twice as costly as Example 5.

These areillustrations of how to Cost Breeder Bird Production - and clearly demonstrates that to
measure the cost of feed by cost per tonne can be incredibly misleading and costly.

It must be remembered that even if the feed is the best productive ration available - maximum
production will only be achieved if fed according to instructions. To short feed either to save money,
failure to weigh accurately or underestimate the loss from wind, sun and/or wild birds - will result in
loss of production. If the shortfall istoo great then the viability of the eggs and chicks will also be
affected.

SLAUGHTER BIRDS
The performance of Slaughter birds is measured by:

Quality of Carcass at Slaughter.

TheYield of Total Boneless Meat at Slaughter.

The Yield of Primary, Secondary, and Trim Muscles.

The Age of Slaughter.

The Conversion of Feed to live weight and/or Boneless Mest.
The Percentage of Grade #1 Hides.

Having ensured that the chicks are from well fed Breeders the effects on improvementsin conversion
rate can be significant. It isimportant to ensure that the live weight gain is good muscle growth (and
not fat) asthis determinesthe meat yield, therefore measuring feed input to live weight can sometimes
be midleading and must be done with caution.

Table 2 demonstrates the margins achievable given certain parameters:

Table 2 - Margin over Feed Costs Slaughter Birds

Examplel | Example2 | Example3 | Example4 | Example5 | Example 6
BaseFeed | BaseCost | BaseCost | BaseFeed | BaseCost | BaseCost
Cost Plus 10% Plus 25% Cost less 10% L ess 25%
7 mo. Yield 31 kgs/68 Ibs. 24 kgs/53 Ibs.
9mo. Yield 37 kgs/82 |bs. 32 kgs/70 Ibs.
12 mo. Yield 48 kgs/100 Ibs. 34 kgs/85 Ibs.
Margin 7 mo. 117.22 111.26 102.32 52.85 92.53 100.21
Margin 9 mo. 118.63 109.34 95.41 48.26 91.95 99.63
Margin 12 116.22 101.94 80.52 9.81 59.22 66.90
mo.
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The given parameters of Table 2 are:

-Feed Consumption is taken as: 7mths 240kgs/5301bs; 9mths 374kgs/825Ibs and 12mths
576kgs/1270Ibsin all the examples.

-Meat Yield isassumed at 53% Live weight to Carcass and 61% Carcass to Boneless Meat.
-Experience has shown that better yields are achievable as well as lower yields more commonly
achieved on lower quality diets. Also greater feed consumption is often found when the feeds
are faling short.
-In Examples 1,2 and 3 the conversion rate is taken at:

2.5:1to achieve alive weight of 96kgs/210lbs at 7mths - yielding 31kgs/68Ibs,

Yield Class 4

3:1to achieve alive weight of 102kgs/225lbs at 9mths - yielding 37kgs/82lbs, Yield
Class3

4.1 to achieve alive weight of 140kgs/3091bs at 12mths - yielding 48kgs/100lbs,
Yield Class 1

-In Examples 4,5 and 6 the conversion rate is taken at:

3.2:1to achieve alive weight of 75kgs/165lbs at 7mths - yielding 24kgs/53lbs,
Yield Class 5

4:1 to achieve alive weight of 94kgs/207Ibs at 9mths - yielding 32kgs/70Ibs, Yield
Class 2

5.5:1to achieve alive weight of 105kgs/2311bs at 12mths - yielding 34kgs/75Ibs,
Yield Class 2

-Example 1: Assumes the Base Feed Cost (based on the Cost of BM Feed asiit is perceived as
an expensive feed when measured in costs per tonne and the performance levels used are being
achieved by a number of farmers)

-Example 2: Assumes the Base Feed Cost plus 10%

-Example 3: Assumes the Base Feed Cost plus 25% - to demonstrate the effect on the margin
when compared to lower cost feeds with less performance.

-Example 4: Assumes the Base Feed Cost but lower performance
-Example 5: Assumes the Base Feed Cost less 10% and lower performance
-Example 6: Assumes the Base Feed Cost less 25% and lower performance
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Note: Yields are Boneless Meat, not Carcass Weight.

What is most interesting about these figuresis the margin for the farmer islower when the lower cost
feed isintroduced, resulting in lower and more traditional performance levels. It should also be noted
that the 7mth bird in Examples 4,5 and 6 will be too small to slaughter as the hide will not be of
sufficient size - unlessfor aspecialist market. It al so needsto be remembered that most slaughter birds
currently fall into the Utility Grade and therefore the meat is more inconsistent when the ration is not
designed for performance and meat and hide quality.

The trend is similar when | test the assumption on several different currencies, when feed costs and
meat revenue differ some. In al these examples | have used current market price for the meat and not
assumed apremium. Prime Carcasses should attract apremium price over the current meat prices being
achieved in most producing countries.

The benefit that is not so easy to measure when feeding to maximise the genetic potential of thebirdsis
the ability to identify the better performing genetics and therefore develop a breeding program of
improvements. This is not possible when working with birds that are showing the signs of the
nutritional deficiencies that we currently see at thistime.

Processorswho introduce Yield Class Payment systemswill achieve significant advantages asthey will
no longer be paying excessively for the smaller birds, will have happier farmers and achieve quality
carcasses to work with - which will be marketed more easily.

HIDES

A quick note on hides. It is proven that the better the level of nutrition the higher the percentage of
Grade 1 hides achieved by farmers. In the examples below the revenue differs by 25% in thelower and
higher examples. Imagine how much easier it will be to market hides when they are consistently
achieving high grades! Buyers currently are most frustrated at the inconsistencies that abound and a
number of potential buyersare not yet entering the market until they can seethat asan industry we can
supply a consistent product in a sustainable supply.

The Slaughter bird margins above have included hide revenue asin Table 3

Table3
HIDE Price Per centage Value
Grade 1 90 50% 45
Grade 2 75 30% 22.5
Grade 3 60 20% 10
Average Price 100% 77.5
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Table4
HIDE Price Per centage Value
Grade 1 90 20% 18
Grade 2 75 30% 225
Grade 3 60 50% 25
Average Price 100% 65.5
Tableb5
HIDE Price Per centage Value
Grade 1 90 90% 81
Grade 2 75 5% 3.75
Grade 3 60 5% 2.5
Average Price 100% 87.25
Conclusion

Producers, take alittle time to understand the economic effects of production levels on the potential
profitability of your enterprise. Processors, take a little time to learn what is achievable in Ostrich
production and adjust your payment structure to encourage the producers. That way we all win as
ultimately it will result in more consistent products of ahigher quality that will be more easily marketed
and are more cost effective to produce.
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|nter preting Published Data on Ostriches!

Ostrich Nutrition Bulletin #39
May 15, 1999
By: Daryl Holle

Itiseasy for most farmers of OTHER livestock speciesto properly identify and interpret data such as
feeding rates, weight gains, production statistics, feed to gain ratios, and so on. Thisis because most
other livestock specieshave been around for awhilein active commercial production of meat, milk, and
eggs and thereisaconsiderable amount of normal production dataavailableto compare with on most
issues. Thisexperience allows the farmer to make sound judgements when he isinterpreting NEW
data being published concerning feed company test trialsand he can quickly identify any misleading
or misconstrued data.

Ostrich farmers usually don't have the experience to be readily familiar with what is Normal
production so it is harder for them to gauge and interpret data given from certain Ostrich feeding trials
and studies. The Clue that we should all use to interpret Ostrich datais common sense. Let it be
our guideto understanding the datapresented. Then, we can do some simple calculationsto find out for
ourselvesthevalidity of the data presented and understand the exact light in which datawas presented.

| attended an Ostrich seminar a couple years ago when a feed company presented a slide program
showing the latest test trials. One of the slides showed afeed to weight gain ratio on slaughter birds of
1 pound of feed to 1 pound of gain if you used their feed as recommended. Many in the audience
wereimpressed by thisdataand were most encouraged of thisNEW REVELATION in Ostrich feeding
technology. My "common sense” AND "experience" told me this could NOT be true. At 1:1
conversion, thiswould mean the birds had eaten between 2501 bs - 325|bs (110-150kgs) in 12 mths- the
live weight range of birds at 12mths. Growing birds will eat closer to 1250-13001bs (560-590kgs)
TOTAL dry feed in 12mths. That is an average conversion at 250Ibs live weight in excess of 5:1
improving to under 4:1 for the 325Ib bird (divide thetotal feed intake by theliveweight). The quality of
the ration, combined with good feed management and genetic potential of the birdswill determinethe
ability to convert. It isimportant to keep in mind that during the first part of the chickslife, the feed
conversion is much better--and much poorer during the last half of itslife

Genetics may take usto greater accomplishments someday, but for thiserain the Ostrich industry, the
numbers | just gave are NORMAL with areasonable nutritional program and reasonable genetics.

Let's say, for example, that a NORMAL feed conversion on a reasonable nutritional program for
Ostrichis5:1 (5 pounds of feed to 1 pound of gain). The question then is: How did this gentleman at
the Ostrich seminar come up with aAl:1" feed conversion number?

Heres how it was done! Y ou feed slaughter ostrich 2.5 pounds of ground alfalfa per bird per day that
you grow Y OURSELF (getting suspiciousyet?). You feed 1.5 poundsof corn per bird per day that you
grow YOURSELF (isn't thisfrustrating?). Next, you feed 1.0 pound of a protein/mineral supplement
that you buy from thisfeed company AND LIKE MAGIC, you can also achieveal pound of feedto 1
pound of gain asthat isall thefeed you PURCHASED. Now, this presentation of Ostrich datais most
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misleading asthe gentleman was NOT counting thetotal feed intake--only HI'S purchased feed intake!
Thetruefeed intake per bird was 5 pounds and that yielded ahefty 1 pound gain per day--that isa5to
1 feed conversionratio--NORMAL! Nothing special herebut it certainly got your attention, didn't it?

Thenext "misleading” part of this presented datawasthe birdswere 8 months of age when slaughtered.

Sincethe BEST weight gainsto feed used are ALWAY Sinthe early months of the birdslife, attention
should be drawn to the fact that conversion of an 8 month bird should be much lower (closer to 3.2:1)
than that of a12 month bird and NOT compared to that of a12 month bird. The5:1 feeding ratio for an
8 month old bird israther POOR. This presentation was not at all what the audience thought it wasthat
day--too bad for the industry as it misleads farmers into thinking this particular feed company is
progressing with the industry when it is not! It is actually doing a great disservice to the Ostrich
industry with erroneous data.

Here is some more published data | saw in arecent magazine:

Feedlot birds--no forage
Age at Slaughter: 11 months
Live weight: 241.2 pounds
Feed conversion: 3.15t0 1
Total feed cost: $76.89

The aboveindicatesthat it is possibleto raise aslaughter bird to 11 months of age for atotal feed cost
of $76.89 and these birds weighed in at 241 pounds. Let's get our calculator out and see if this data
makes common sense. First of all, 11 monthsisapproximately 334 days. 241 poundsin 334 daysis
0.72 pounds gain per bird per day (very NORMAL).

Next, the bird weighed 241 pounds and ate 3.15 pounds per pound of gain. So, it must have eaten
approximately 759 pounds of feed inthe 11 monthsof life (not counting the original chick hatch weight
of 3 pounds or so). This means the bird ate an average of 2.27 pounds of feed per day over the 11
month life (759 pounds divided by 334 days). Oh, Oh! Thisis NOT NORMAL or even close to
NORMAL or any kind of common sense. This 11 month old bird should have eaten closer to 3.5
pounds of feed per day (1170 pounds) over the entire 334 daysto gain that amount of weight--can't be
any other way without violating the Ostrich laws of natural weight gains and normal feed intake.
Someone is not counting some other feed ingredients or something. This 2.27 pounds fed daily is
misleading the Ostrich farmer into thinking thisisachievablewhenitisNOT! Another disserviceto
the industry!

A note of interest hereisthe comment Feedl ot birds-No forage at the beginning of the published data.

One can assume from that statement these birds must have been dry lot fed having no accessto grazing
and all feed intake was counted. Or, it could mean the birds were dry lot fed but the Alfalfa/Lucerne
was not included in the total feed intake, the cost of total feed, or in the feed conversion number.
Whatever the case, the numbers indicate something not NORMAL or reasonable.

Inall likelihood, thesetest birdsateaNORMAL 3.5 pounds average per bird daily (maybe even more).
With the quoted 759 pounds of feed costing $76.89, the true feed cost was around 10 cents per pound
which would be aNORMAL cost for grind/mix rationsin most areas. But one might highly suspect
that the birds ate closer to 3.5 pounds per day average resulting in the true feed eaten by the 11 month
old bird to be 1170 pounds of feed for aREAL feed cost of $117.00 per bird.
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EVERYTHING fed during the growth period of an animal has to be taken into consideration when
calculating total Feed Costs - thisincludes any vitamin/mineral supplements that may be added to the
water in the early months or any additional supplements. When the birds are grazing - the estimated
dry feed intake of the grazed material MUST be included in the total feed consumed to slaughter and
costed accordingly. Even pasture grazing has a cost--nothing isfree, and all intake by the birds affects
the feed conversion numbers. If you don't know what the grazing cost is or how much the birds are
eating, it isimpossible to identify true feed costs and accurate feed conversion numbers.

One must use common sense when interpreting published data on Ostriches. It is NOT
REASONABLE to believe datathat portrays cutting feeding rates and feeding costsin half and still get
normal weight gains. ItisSNOT REASONABLE to believe datathat portraysresultsof 1 pound of feed
to 1 pound of gain. There are many ways to present data, one must analyse it thoroughly BEFORE
making ajudgement as to its accuracy.
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Yellow Liver on Baby ChicksisNOT
Normal!

Ostrich Nutrition Bulletin #40
June 1, 1999
By: Daryl Holle

There has been a misunderstanding among professionals and farmers in the ostrich industry
concerning the proper color of theliver in baby ostrich chicks. Itisthought, in some countries, that
the proper color of theliver should be Y ELLOW along with yellow colored skin. 1t wasthought that
ayellow-colored skin chick was a healthy chick. When | first heard of this, | couldn't believe
what | was hearing as, IN MY OPINION, a yellow livered, yellow skinned chick is a strong
indication of an unhealthy and malnutritioned chick with a malfunctioning liver.

However, sometimes one person's words are not sufficient to educate the minds of othersthat have
never experienced anything but yellow livered, yellow skin chicks and consider it normal.
Therefore, on May 21st, 1999, Blue Mountain performed some Ostrich chick dissection studieson
some Blue Mountain fed chicks that came from Blue Mountain fed breeder birds.

Thefirst chick studied was 8 days of age since hatching and was ahealthy bird in all respects. The
skin of the bird before euthanising was an opaque light blue color (demonstrating good blood flow
being supplied by a healthy heart). There was NO sign of yellow skin on the chest or yellow eye
lids. Upon opening the body cavity, the liver and heart were both of aeven, clean, reddish brown
color with no heart deformities or liver discoloration noted. Theyolk sack had about 1/2 cup left in
it and it was an army green color--NOT YELLOW.

We then took an egg out of the hatcher with achick inside had just begun to pip through the shell.
Before euthanising, the skin of this chick wasthe same color asthefirst 8 day old chick--an opaque
light blue. The heart wasareddish brown color, theliver wasatan or light brown color withNO
YELLOW colorsfound. Theyolk sack wasfull and of asoft yellow color on the bottom 2/3rd's (as
it lay on the table with the connecting tubes to liver and intestines to the top). The top 1/3 of the
yolk sack was totally leached with channels of bright green bile production fromtheliver. The
liver also contained some bright green bile pockets that appeared to be some sort of temporary
reservefor bile. We clearly observed the bile being fed through connecting tubes from the liver to
the yolk sack.

Now, what did we learn from all this? We learned agreat deal! It isnow time for agood Ostrich
Pathologist or Scientist to take over and define the actual metabolic process but we were able to
clearly defineaNORMAL chick froman ABNORMAL chick. Itisalso possibleto clearly dispute
the old thought that chick liversare yellow asthey are absorbing the yellow yolk sack. Seeing what
we saw, we can also theorize somewhat as to the differences seen in a NORMAL chick and an
ABNORMAL chick. A NORMAL chick is one that came from a healthy and nutritive egg yolk.
This egg yolk would have been produced by the parent hen (breeder hen) that was fed a healthy,
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balanced diet containing balanced levels of mineras, trace minerals, and vitamins and feed
ingredients of anon-toxic nature along with high absorption capabilities. The chick can beno better
than the egg yolk laid by the hen, the yolk produced by the hen can be no better than the diet fed to
the hen.

If the henlaying theyolk ispoorly fed, it also may have aslightly malfunctioning liver (pale brown,
yellow, black, or multicolored liver). Itisawell-known fact the LIVER of the HEN participatesin
producing the YOLK for the EGG. A malfunctioning hen liver will automatically produce a
nutritionally deficient yolk. A nutritionally deficient yolk will produce a nutritionally deficient
embryo AND CHICK. A yellow livered baby chick clearly demonstrates a malfunctioning liver
(caused by the malfunctioning liver of the hen producing the yolk) which causes asevere decreasein
bile production in the chick. Bile normally ispumped to the yolk sack and its purpose isto break
down the FATS in the yolk so they can be absorbed by the chick. When the chick liver is
malfunctioning, the chick is automatically nutritionally deficient.

A yellow-livered, nutritionally deficient chick is onethat isfacing ahigh mortality rate. Some can
survive, but many will not overcome the battle. Chicksat ANY agewithaYELLOW LIVER are
NOT NORMAL and aclear sign of nutritional deficiencies passed on by the breeder hen.

My sincere thanks and appreciation to the chicks that gave their lives to this study. Their
contribution hopefully will savethousands of other chick livesin theyearsto comeand will allow us
tounderstand WHY IT ISIMPORTANT TO FEED OUR BREEDER BIRDSTHE BEST DIET WE
CAN. The chick health at your farm depends on it!

There were many other valuable things learned about the anatomy of healthy chicks and how they
compareto unhealthy chicks such asdifferencesin the size of the Thymusgland (gland connected
to theimmune system of the chick). More will be discussed about these findingsin alater bulletin.
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Report of the 4th M eeting of the
| nter national Ostrich Association

Ostrich Nutrition Bulletin #41A
June 12, 1999
By: Fiona Benson

4th Meeting of the I nternational Ostrich Association - Part 1
39 - 10" June, 1999

It isdifficult to believe that months have passed since we all met in Israel last June. It was abusy
week with delegates this year from 12 countries and 5 continents. The meeting was a combination
of formal sessionsto discussboth Meat and L eather | ssues, Strategic Planning sessionsand visitsto
farms, abattoirs, a tannery, a meat industry exhibition and an Elephant Park - where we enjoyed
watching afamily of elephants of all ages from a couple of weeks old upwards.

The major emphasis of the meeting was to understand the variousinfluencesthat dictate the current
and future market conditions and to determine which direction theindustry islikely to movein the
future. Therewas anoticeable conflict between the hide and meat interests and which should be or
will be the driving force. When considering the manner in which Ostriches were farmed, low
productivity and poor meat quality, it is understandable that it should be considered by some that
these birdswill not make cost effective meat production animals. Therefore, for some, it may seem
sensibleto preserve the "high value" Exotic hide status with very limited and controlled production.

However, we are already past that situation and theindustry will become, if it isnot already, ameat

driven industry and this point was emphasised. Some considering that preservation of the superior

hide value may be by servicing the meat industry from "broiler" type of meat production,
slaughtering at 4-6 mths and therefore producing adifferent type of hide. Itisquestionablewhether

thiswill be cost effective for some areasin view of high processing costs. Some meat buyers have

expressed the opinion that they could do a great deal more with the meat if the muscle sizes are

larger. Now consider that birds are already being produced with meat yields double the weight that

these buyers currently have access to - what is the potential in 10-20 years from now?

Aninteresting point was made by one speaker that the correctionin the price of hidesthat took place

last year only brought the price back to whereit had been before the boom. That, despite extremely

poor marketing and quality, the price of leather maintained that value and that this should be seen as

a very positive sign. It is worth noting that those advocating that the industry should work to

preserve the very high value "exotic" status of the leather in avery controlled environment did not
participate in the Strategic Planning Process. This| will discussin Part 2 of the report.

We were all welcomed onto a number of farms, the two most modern abattoirs - Mosstrich and

Swartland and one tannery - Exotan. On Sunday we visited a meat industry exhibition - exhibitors
were suppliers of equipment from slaughter to retail.
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Having started in Pretoria, flown to Port Elizabeth (in the South East) and driven along the South
Coast to Cape Town (South West), | was delighted to welcome all to Heen en Weer - my own farm
- to conclude the meeting. The visitstook usto the largest farm in South Africa- and | suspect the
smallest as Heen en Weer is only 4.5 hectares.

While at Heen en Weer we discussed the Blue Mountain Carcass Grading and Yield Payment
System. It wasalarming to receive commentsfrom meat dealerswho had previously considered that
all Ostrich Meat was the same. "Surely the age does not matter so long as the meat |ooks good" was
one question | was asked!! We had witnessed the colour variations, that one of the speakers had
confirmed he sees regularly, during the abattoir visits. Ostrich Meat is NO different to any other
meat - it's quality is affected by age and rearing methods, which includes the correct nutrition.

A number of people have asked meif thereisaneed for an International Ostrich Association. The
answer hasto beyes, but it hasto bewell run and properly funded. Thiscan only come through the
support of those actively involved inthe Industry. Thisisaninternational industry with the majority
of playersoperating across International boarders. 1t was clear from the discussionsthat the lack of
standards has led to a confused customer base through lack of education, information and product
inconsistencies. We were reminded that for Every ONE customer who has a BAD experience
EIGHT people will hear about it; whereas for Every ONE customer who has a GOOD experience
only ONE other person may hear about it.

Generic Standards and Codes of Practice will be developed from those with practical experience,
which it is clear is only now becoming available due to the immaturity of the industry. Support of
Associations enables communication channels to be developed to assimilate and disseminate the
information.

When summing up on "how to implement the results of the logframe” (Part 2), Christoph Kistner
from Germany, reminded us all of the statement made by John F. Kennedy:

"Don't ask what your Country can do for Y ou - but What Y ou can Do for Y our Country"”. The same
appliesfor us al through our National Associations to the International Association:

"Don't ask What your Associations can do for you - but What Y OU can do for Y OUR Associations
and Industry".
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Report of the 4th M eeting of the
| nter national Ostrich Association

Ostrich Nutrition Bulletin #41B
June 12, 1999
By: Fiona Benson

4th Meeting of the I nternational Ostrich Association - Part 2
3¢ - 10" June, 1999

Two daysof the meeting were devoted to a Strategic Planning Process. The South African Industry had
doneasimilar exerciselast July. My reason for reporting on thisin detail isthat so many of theissues
that affect usall were analysed by those very activein all aspects of the production chain and working
hard to take the industry forward through sharing their knowledge gained from experience. | hopeit
will provideyou all with some explanations asto why you may not currently be making thereturnsyou
expected, provide you with an indication of the potential and what is required by al to achieve that
potential.

At the end of the session acomment from a producer participating " The message that | am getting from
you ALL isthat | am not providing you with the right product”. He was absolutely correct in this
statement - that is only the first, but most critical, step. Without the farmer producing the correct
product, everything else we do isin vain. However, the processor then has to process and package
correctly and then the transporters deliver that product in the correct state to the marketers and/or end
user. Thisappliesto al aspects of the industry beit Live Birds, Mesat, Hides, Oil or Feathers.

The Strategic Planning Process is a structured brain storming exercise. In this case to Astablish a
mature ostrich industry through the devel opment of agrowing market for ostrich productsworld wide.
It was led by Prof. Luc D'Haese (Prof. of Economics - University of Gen, Belgium) and assisted by
Prof. Johan van Rooyen (Universtity of Pretoria and the SA Agriculture Business Chamber) and Mr.
Dirk Esterhuizen (SA Agricultural Business Chamber).

The strategic planning process is split into 4 sections:

1. Anenvironmental analysis (SWOT - Methodology)

2. Logistical Framework Analysis (Identification of the Problems and ObjectiveStatements)

3. Strategy Analysis

4. Action Plans

ENVIRONMENTAL ANALYSIS
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All delegateswereinvited to write at | east one powerful statement of what we believed to represent the
Strengths, Weaknesses, Opportunities and Threats of the industry. The statements identified are
obviously too many to report in detail, but included such items as:

Strengths = Healthy Products, Quality Products, Product Range
Weaknesses = Inconsistencies, Poor Health of Livestock, Distrust

Opportunities = Large Market Potential, Growth Potential, Niche Markets
Threats = Animal Rights, Poor Quality Products, Low Efficiency

PROBLEM FOCUS

Each thought presented was analysed in detail to establish the route problems and the cause and effect
of each problem. At all times all aspects of the industry were being considered - Bird Sales, Meat
Sales, Leather Sales, Oil Salesetc. - not just one single sector. For me personally | could identify with
a number of the problems in my effort to get the BM technology available to those outside the US
wishing to benefit fromit.

It became clear that the problems at this stage could all be attributed to Industry Immaturity which has
resulted in Undeveloped Markets. This could be clearly defined in 4 Sectors:

1. Product Inconsistency - Production and Processing
2. Logigtical Distribution - Transport and Distribution

3. Confusing Messages to Consumer - Lack of Standards and An Uneducated Market at al levels of
the production chain.

4. Weak Institutional Environment - At Governmental level and National and I nternational Association
Levdl.

How were these conclusions reached? It can be clearly seen how all these relate to the immaturity of
the industry.

PRODUCT INCONSISTENCY - Production at Producer Level

Low skill levels, inappropriate production systems and a general lack of nutritional technology were
identified at producer level. Theseall contributeto the poor quality bird, demonstrating the poor health
status seen on slaughter lines that contribute to the low production levels, inefficiencies and poor

product quality that lead to alack of viability. Examples:

- Inexperienced nutritional technology leading to very low production levels - impacting on the
viability, product quality and consistency

_- Poor transportation of birds |eading to hide damage

PRODUCT INCONSISTENCY - Production at Processing Level
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Low skill levels, inappropriate production systemsand ageneral lack of processing (meat, hide etc)
technology were also identified at production level. Examples:

- The method of hide removal, treatment and storage as aresult of inexperience have led to many
hides being worthless

- Poor daughter techniques, lack of maintenance of the cold chain, poor hygiene practices- haveled
to short shelf life.

LOGISTICAL DISTRIBUTION PROBLEMS

Whether it be getting slaughter birds to the abattoir, breeder birds to a different continent, green
hides to the tannery, frozen meat by sea, fresh meat by sea or air - al have logistical problems.
These haveto belearnt and errorswill and have been made, from which lessons have been learned.
Whether it be a producer error or shipper error - the result impacts on the quality of the product
and/or credibility of the supplier. Thereisalwaystherisk that amajor problem may occur that can
have an impact on the industry. Examples:

- A shipment of birdsfrom the UK to New Zealand resulted in deathsinthe birds. Thiscreated bad
publicity at the time - but lessons were learned to ensure such a tragedy would not be repeated

- Airlinesmay not always take sufficient care over the maintenance of the cold chain - if thisisnot
identified it can impact on the shelf life of the meat.

CONFUSING MESSAGESTO END USER

General lack of product knowledge from producer level right through the chain - asaresult of being
anew industry, the market is confused with different information. Examples:

- Dark and Light coloured muscles being accepted as normal and/or age or genetic related. Itis
proven to be nutrition related.

- Genetic influences on hides have been taken as caused by age at slaughter
- Steak Cuts being sold as Filet quality

WEAK INSTITUTIONAL ENVIRONMENT
Governmental Level

Asanew farmed speciesin most areas there have been no regulationsin place. These have had to
be devel oped and this takes time as there was no information available to draw upon. The lack of
such directives hasled, in some cases, to short cuts being taken by sometradersin order to survive.
Examples

- No protocolsin place for importation of Birds, Meat or Hides. Each country has had to define
their requirements imposing delays and other problems when importation first requested

- Health Certificates had to be drawn up with few or no references available - creating delays.

Page 124



Ostrich Feeds & Feeding 2001 ©

- Ignorance leadsto unnecessary and confusing | egisl ation such asthe Dangerous Wild Animal Act
imposed on UK producers and interpreted differently by each region - increasing producer costs.

- Repackaging and Cross Boarder smuggling has resulted in severe meat quality problems - this
would be eliminated if all boarders open

ASSOCIATION/INDUSTRY LEVEL

Thelack of standards combined with thelack of use or misinterpretation of those standardsthat were
in place wasidentified as a contributing factor to the inconsistenciesthat have been experienced. A
lack of integrity and distrust between players were also identified as real problems. Examples:

- Different muscle names used for the same muscles by different countries. With much of the meat
traded internationally, this has caused considerabl e confusion asthe International Numbers assigned
to each muscle have not been used.

- Inconsistent interpretations of Hide Gradings

- No available guide linesto enable new buyersto recognise aquality breeder bird - buyer totally
dependent on the Salesperson for guidance

- Many producers remain unpaid in a number of regionsin the world

STRATEGY ANALYSIS

From The Problem Analysisit was possible to define some clear Objectivesto Develop the Market
for Ostrich Products:

1. To positively influence the International Institutional Environment.

2. Totransmit clear messages about the Industry and its products to the end User.

3. To promote an improved logistical system, including transportation and communication
networks.

4. To deliver aconsistent product to the market.

These were developed into 4 clearly defined projects:

1. To Establish a set of Product Standards and Codes of Conduct.

2. To Establish Communication.

3. To Develop IOA Policy Statements.

4. To Develop a Strategy for Promotion of the Ostrich Industry.

These projects will be developed through the activities of the following Strategies:
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Strategy 1 - Standardisation in the Industry

Strategy 2 - IOA Lobbying

Strategy 3 - Informing the End User

Strategy 4 - Improved Logistic Systems for the Ostrich Industry
Strategy 5 - Product Consistency in the Ostrich Industry

Strategy 6 - Promotion of the IOA as an important industry role player

ACTION PLANS

Theimplementation will start with the |OA secretariat developing an Action Plan and Budget to be
completed within 2 months.

It is worth mentioning that attendance at this meeting was open to members and non-members
providing everyone with the opportunity to contribute. Several delegates sent messages from their
associations that they would like to work with the International Association. Membership of the
International Ostrich Association can either bethrough your National Association or independently.
The Feeis. Associations: $1000/annum; Individual or Company: $500/annum.
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Ostrichesand Pressure Treated Lumber -
CAUTION!

Ostrich Nutrition Bulletin #42
June 15, 1999
By: Daryl Holle

What possible connection could occur between Ostriches and Pressure Treated Lumber? The
connection is one of concern--enough so | think it is of utmost importance that every rancher be
aware of the potential disaster.

Firgt, it helpsto know WHAT Pressure Treated lumber is. Inthe US, it is the green lumber that
you find at the local lumber yard. Itisaweatherproof lumber that isresistant to insects, rot, and so
on. Itisused extensively for posts, poles, decks, porches, outdoor buildings, fences, feed bunks, and
thelike. Yearsago, in order to make wood water/rot proof we used creosote (atar like substance).
It is amost impossible to find a creosote post anymore as the green colored lumber has totally
replaced that market.

Sometimes with advances in technology comes SERIOUS disadvantages. Sometimes the
disadvantages are obvious to the public and sometimes they are a fairly well kept secret. Green
lumber isone of those technol ogieswhere the potential hazards are not often discussed. Thereason
the Pressure Treated lumber is resistant to insects is it is impregnated under high pressure with
ARSENIC! Asl amsureyou aready know, Arsenicisone of the most deadly substancesthereare.
Also impregnated into the Pressure Treated lumber is Chromium and Copper (Copper gives the
wood the green tint appearance). The addition of Chromium and Copper (along with some other
chemicals) cause abond that makes the wood resistant to water rot and is SUPPOSED to bind

the Arsenic so it stays within the lumber and does not leach out into (or onto) the ground.

There are known incidents where this binding process is not working too well and leaching of
Arsenicisoccurring into the ground surrounding the Pressure Treated lumber and into ground water.
It is reported that there are situations when the ground or water surrounding the green colored
lumber contains a certain structure of minerals and trace minerals that unlock the binding
chemicalsinthe Green Wood. When thishappens, leaching of Arsenic occursand potential hazards

begin.

How does all this relate to Ostrich? Ostrich are inherently dirt eaters and on occasion just love
eating the dirt around posts, fences, and buildings. Areyou getting the connection now? It doesn't
take much Arsenic to kill a bird FLAT DEAD! How serious the matter depends on how much
Arsenic has leached from Pressure Treated lumber. A gentleman in the US collapsed 3 days after
finishing a boat dock he made from Pressure Treated lumber. He worked with the lumber for 3
weeks, handling it, breathing the sawdust particleswhile cutting the pieces, and working in thewater
around the dock frequently according to arecent article in awoodworking magazine. The cause of
his collapse was finally diagnosed as Arsenic poisoning due to tell-tale signs on the skin.
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Burning scraps of Pressure Treated lumber isaVERY HAZARDOUS situation. Tearing down old
structures built of Pressure Treated lumber and burning it is another most HAZARDOUS concern.
Thereisenough Arsenic left in the ashes that 5 teaspoons of ashesingested by acow will KILL the
cow. ONE TEASPOON of ashesis enough to kill ahuman. Now imagine if you had just built a
new Ostrich pen around a spot where someone before you burned a pile of old Pressure Treated
lumber. Over the years, those ashes |eached the ground and contaminated it with Arsenic. Now
your wonderful Breeder birdsare eating the dirt laced with Arsenic. Y ou can bet the outcome of that
is not going to be good.

Ostrich chicks would even be MORE susceptible to this problem as they spend agood part of their
first 3 months trying to eat anything but feed. If one teaspoon of green lumber ashes will kill a
human, it certainly would take much less to kill a baby Ostrich chick.

The sawdust from cutting Pressure Treated lumber is also toxic as that is where the Arsenic is
stored. If you are building a structure with green lumber inside your Ostrich pens, BE SURE to
cleanup ALL thesawdust soitisnot eaten by thebirds. | don't know what to recommend on how to
dispose of this stuff--this product does NOT sound like an environmentally safe product to me.
Sometimes what we do to ourselvesin unbelievable.

There are always circumstances when a rancher has the best feeding program and still can't get
production resultsfrom certain animals. Usually thiscircumstanceiseither dueto genetics, feeding
management, farm management, or some hidden factor on the farm that cannot be easily
discovered. Pressure Treated lumber is a good example of a hidden factor that is almost
IMPOSSIBLE to diagnose as it may not be killing the birds but just keeping some of them
constantly feeling poorly and non-productive.
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Ostrich Feeding M anagement Guidelines

Ostrich Nutrition Bulletin #43
July 15, 1999
By: Fiona Benson

When making statements regarding performance, there is aways one statement that we
make--" Subject to Good Feed Management”. Whether you have only afew birds or many, many
thousands, the principals of good feed management remain the same. Management methods will
differ according to scale and local climatic conditions.

For too long emphasis has been on how to keep Ostrich chicks alive - and too little emphasis on
seeking rations that ensure maximum growth and production - the technology is available.

Too much emphasis has been placed on keeping the cost of rationsas cheap aspossibleand too little
emphasis on understanding the full production potential of the birds and how to achieve it cost
effectively.

Too much emphasis has been placed on utilising cheap by-products and too little understanding on
their effect on product quality and productivity.

Too much emphasis hasbeen placed on keeping labour costs down and feeding infrequently and too
little emphasis on the importance of good feed management and its effect on productivity. Most
farmers of other species feed their livestock several times a day - many Ostrich farmers feed their
birds once aday and even asinfrequently as every four days. Thisleads to feed going>off', loss of
nutrient value - especially the vitamins, reduced feed intake, greedy birds overeating and weaker
birds not receiving their full rations. All of these things cause poor growth, poor weight gainsand
loss of production.

Recently | had the pleasure of spending a couple of dayswith aproducer who has now also become
aprocessor. Heisnow seeing many of the problems and inconsistencies that we have discussed in
previous bulletinsregarding the quality of the carcasses presented for slaughter. He shared withme
some of his payment sheetsfor farmers - and was saddened that he could pay many so little. A bird
of 110kgs at slaughter can produce 36kgs of meat and yet he has been presented with birds of that
weight achieving only 26kgsof meat. Thisisadifferenceof 40% inmest yield. Inthe country that
he is operating, the difference in feed cost from a so-so feed to a quality feed is about US$30 -
difference in price per tonne not quantity fed, which may well be less if the feed is of the right
guality. The increased revenue to the farmer would be in the region of US$93 on meat alone on a
carcassyielding 33% instead of 26kgs. Theincreasein payment on the meat aloneisof the order of

Addto that, the meat quality of the better fed bird will be aPrime Grade Carcassrather than aUtility
Carcass Grade Carcass. Our buyers are seeking Prime Grade Carcasses and it makes it so much
easier to sell the meat and achieve repeat orders. When all birds presented for slaughter meet the
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criteria of any other quality red meat producing animal - THEN we can achieve prices that are
ABOVE other meat prices and not similar to or very much lower as | reported from in the report
from the recent IOA meeting--Bulletin No. 41.

In Bulletin No. 40, we mentioned the>chick yellow liver syndrome’ and reported that thisisdirectly
related to Breeder bird nutrition. The subject of thisbulletin isfeed management - with that in mind
let me report acomment from afriend raising chickens. Sheraised abatch that for some reason she
had to short feed. Not only did she suffer aloss of meat yield (which she expected) - she was also
unableto sell the livers from thisbatch. Instead of their normal colour - they wereall YELLOW -
indicating that the birdswere nutritionally deficient. Thefeed wasthe same - but the correct feeding
RATESwere not observed. The knowledgeable nutritionist designsrations around a specific daily
feeding rate to ensure the correct daily intake of all required nutrients- it isthe responsibility of the
producer to ensure that he/she feeds at the correct feeding rate to ensure the animals being fed
receive the correct daily intake. With Ostrich eating so little per day an error of afew grams can
make the difference between the birds receiving the correct daily intake and being >short fed'.

As some birds will eat faster than others - the law of averages has to apply. The skill comesin
eliminating all the aspects that one can control as there will always be many we cannot control.
These guide lines are designed to help producers:

FEEDING MANAGEMENT GUIDELINES

1. MIXING

When mixing one's own feed, it is essential that the rations you use have been developed by a
knowl edgeabl e person with proven ability on Ostrich and that you follow the formulations exactly.
The formulationswill be designed to match a specific vitamin and mineral supplement. Itisvery
dangerous to substitute one company's premix with aformul ations done by another company or to
use apremix designed for other species. If using alocal mill to mix for you - ensurethat they usethe
ingredients specified and the amounts requested. To the mill, a minor ateration or substitution to
the formula may seem insignificant, but to the birds it will have a negative impact on their
performance.

Ensurethat the ingredients used are of the highest quality. Theforage, preferably Lucerne/Alfalfa,
will need to be analysed for each batch. If thereisavariation of more than 1% from the previous
formulation, it may be necessary to adjust the formulations to allow for this depending on other
factorsintheformula. If the formulation callsfor 47% Soyameal, ensurethat it isjust that and not
44%. If only 44% isavailable - it will be necessary to reformulate.

When mixing, everything must be WEIGHED exactly and mixed thoroughly. Ostriches cannot
tolerate mixing errors.

The particle sizesmust bethe same. For exampleif the mix isbasically ground but containslucerne
pellets and/or whole maize/corn, it isvery likely that some birdswill pick out the corn or the pellets
in preference to the other ingredients and visa versa. Imbalances resulting in immediate loss of
performance in Ostrich.

2. WEIGH FEED EVERY FEEDING
Determine how much should be fed of a particular ration and whether the ration should be LIMIT
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FED or AD LIB (free choice).

LIMIT FED isacontrolled, specific quantity per bird per day. Thequantity fed at each feeding will
depend on the number of times the birds are fed per day. 1t is ESSENTIAL that the birds are fed
exactly the amount specified. Too much or too little will end up with either fat birds or thin birds
and loss of productionin breeder birds. Remember to allow for any potential lossfrom such factors
aswind or wild birds.

If using afeed contai ner to measure feed, weigh each container every time. Practical examplesthat |
have personally experienced--My feed container when feeding a pelleted feed had a variation of
15% between batches of feed. 15% isvery significant in terms of performance.

If feeding from bags - have scalesto ensure that each bag isthe weight it should be. Speaking from
persona experience again - since changing to ground feed the same size bag can hold 30kgs or

If feeding direct from bulk supplies - put in place a system to ensure the correct weights are fed to
each group of birds. Thetechnology isavailable - useit.

AD LIB feeding allowsthe birdsto eat as much asthey like asthe birds are growing and increasing
their intake daily asthey grow. Tofeed AD LIB efficiently isan art.

The approximate daily intake should be known for the given age of the birds. Feed should be put out
at least 3timesaday. If the correct amount is put out the troughs should be almost empty at the
next feed time. If they are empty - increase the amount put out, if thereisfood | eft cut back alittle.
NEVER put fresh food on top of theold. Move the older food to one end of the trough and clean
troughs EVERY morning.

Weigh any food taken away and monitor closely thetotal daily consumption. If the birdsslow down
eating thisisthefirst sign of impending problems- it could be an indication of afaulty batch of feed
or maybe reduced water intake for some reason. | have heard of anumber of exampleswhen feed
mills have, when pressed by their customers, admitted to serious errors. The losses to these
producers as a result of these errors have been significant.

Food will deteriorate if exposed to the sun/air and becomes less palatable very quickly. Take care
that the food does not get wet.

Birds eat a significant amount just after dawn and just before dusk - especially in hot climates.
Ensure that there is adequate feed available at these times. Do not shut up the baby chicks for the
night without food and water.

3. Feed at the Same Time EVERY Day
Feeding times must be the same every day and absolute minimum twice per day.

4. Observations - Feeding
Taking afew moments at feeding time will help to learn the "norm"™.

Look for signs that are out of the "norm":
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a. Thereissufficient trough space to allow all birds are able to eat at the sametime.
b. A bird not coming to feed

c. A bird not eating properly

d. Birdsslower to eat than normal

e. Signsof any injury

5. Observations- Water Intake
Observe the daily water consumption to learn the "norm".

Noteif consumption decreases - particularly at timesof adrop intemperature. Birdswill slow down
drinking if water istoo cold. In cold climates, aproper water heater should beinstalled to keep water
at 70-90 degreesF. (21-32 degrees C) to maintain steady consumption by the birds. Most common
heaters only keep the water from freezing (around 40-45 degrees F; 4-7 degrees C) and that istoo
cold on wintery days causing the water consumption to fall by 50% or more. When water
consumption drops, feed utilisation dropsright with it. There are special heaters available that will
keep the water temperature at much higher levels and the birds love it. This will allow water
consumption in winter to be nearly the same as summer water consumption and allows good growth
and weight gains to continue through the winter monthsiif the feed formulais correct.

Ensure that baby chicks have water available to them at ALL times.

6. Observations- General
Observe genera behaviour, droppings etc. to establish the "norm".

Droppings - walk through pens and check dropping consistency
Activity - take note of any change in the norm.

a. Not showing the normal curiosity
b. Sitting more than usual

c. Standing or sitting alone

d. General Stance

e. Not sitting following feeding

7. Supplementation
Do NOT supplement with anything--this will lead to serious imbalances in the rations and lost
production.
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The Golden Bird - Or Is|t?

Ostrich Nutrition Bulletin #44
August 15, 1999
By: Fiona Benson

May be not a'Golden Bird' - but most certainly a bird with tremendous potential, but for too
many it most certainly has not proved to be such a Golden Bird.

How many of you reading this bulletin when purchasing your birds were told one or more of the
following:

-Ostriches can live off Grass with little or no supplementation.

-Ostriches can utilise fibre well and therefore can be fed straw and other low
quality/cheap by-products.

-Ostriches can be raised for slaughter for less than $100.
-Ostriches can be fed for less than .10p (per day US$0.16).

-Ostriches do well when fed Animal Protein Products - ie. Fish Meal, Meat and Bone
Meal, Carcass Meal.

-Ostriches can be fed Vegetables

These are just some of the statements that have been reported back to us. By the time many find out
the aboveinformation isincorrect they have LOST agreat deal of money and all to often have been
forced to leave the industry. The trend has been the same for processors as far afield as the US,
Europe and Australia as the carcasses resulting from such practices have proved inconsistent,
difficult to market and expensive to process. What isof concern isthat much of thisinformationis
still being advocated in spite of ALL the evidence that these types of feeding practices are barely
adequate for survival with farm level production very poor throughout the world.

While this information may have been issued in good faith, it was given with little knowledge or
understanding of farming for production or the unique requirements of Ostrich. It is worth
remembering that at the beginning of the decade the industry in South Africawas still acontrolled
monopoly. It operated as a hide and feather driven industry, with high margins achieved from the
sale of the Hides. 1t was NOT ameat industry. 1t was NOT alivestock production industry. The
grazing available was veldt. Veldt grazing is very different from grass fields. The birds were
ranging over large areas of veldt, which provides awide variety of different vegetation - whilst this
does not provide adequate nutrition for good production, it does provide adiversity of nutrientsfor
survival.
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As South Africa was perceived as having the experience - attention was focused on advice from
South Africa - with little understanding that the Ostrich Industry as a meat industry and
PRODUCTION industry wasasnew in SA asit wasto all thosejust starting out. Therewaslittleor
no published research. There has been a belief that if a South African gave the advice, they must
know what they were talking about. What was not understood was that there were many new
farmersin South Africaal so seeking the same answers as so much of theinformation being provided
made little sense.

The emphasis on aslaughter bird of 95kgs (210Ibs) at 12-14mths has been misleading - as anyone
achieving these targets or even better have believed that they were doing well.  What was not
recognised was that birds of that weight at that age are displaying very clear signs of malnutrition -
producing meat that is a disservice to our industry. The poor results in hatching and problems of
chick rearing have been accepted as normal - so any rations that achieve high levels of chick
survival are considered to be successful. They are still NOT production rations - but rather
inadequate and imbalanced rations with many using very poor feed ingredients.

High production costs have often been cited as the reason for poor producer returns and many
producerslooked to lowering feed costs (measured by cost per tonne). ThisDOESNOT WORK as
many have found out to their cost. The result islittle or NO production and al too often worse -
high levels of mortalities. The solution to reducing production costsisto INCREA SE production.
Unless production on the farmis HIGH - with good egg laying (80+), fertility (90%+), hatchability
(90%+), survivability (90%+) and weight gains (1lb/day-.45kg/day minimum average to 12mths)
with good feed conversion (2.5:1 at 7mths; lessthan 4:1 at 12mths) - production costswill remain
very high.

There is amore serious aspect to be aware of from the practices of reducing feed costs by feeding
the birds as cheaply as possible - when measured by cost per tonne. That isthelong term damageto
the breeding flock and future breeders. The longer this continues, the longer it will take to achieve
the production levels mentioned above when commencing feeding rations designed for maximum
production and genetic devel opment.

Blue Mountain laid the groundwork to establish the Ostrich industry as a livestock production
industry at the beginning of the decade. Within acouple of yearsfollowing introduction of Ostrich
into the United States, birds with double the meat yieldswere being produced with feed conversion
ratesslashed. What other livestock industry has achieved that in so short atime? Itisanindication
of the severe underestimation of the nutritional requirements of Ostrich and the near starvation
rations being advocated.

Many involved in Ostrich Production are new to Livestock production. It hastherefore been more
difficult to interpret and understand nutritional information. When explaining to a new Ostrich
farmer afew weeks ago about the degree of accuracy that was required when mixing the feed - he
understood INSTANTLY . Hisbusinesswas Paint. Any minor errorsin mixing coloursareamajor
problem and instantly attract customer complaints. With paint these errors are visual.

With Ostrich nutrition these errors cannot be seen - other than through lost production and
progressively getsworse astime goes by. Feeding for Production and Profit requires precision and
attention to detail - in the design and formulation of the rations, the ingredient sel ection and mixing
and most importantly in the feeding. Feeding once a day, every two days or even every four days
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will never be profitable - farmers of other species know this - many Ostrich producers (large and
small) still have this basic lesson to learn. With greater volume, rations will be developed to
maximise the different stages of growth and not simply two or three rations to see birds through
from Day 1 to Slaughter.

Reports are now coming in of contracts being placed with farmers to encourage farmers back into
production. Thisisexcellent news. Now isthetimeto fully understand what isrequired TO FEED
FOR PRODUCTION AND PROFIT. Now isthetimeto understand WHAT ISQUALITY MEAT.

Now isthetimeto understand just becauseit is Ostrich doesNOT mean that it will to be good, that
it hasto be produced correctly to be not only good - but EXCELLENT. Now isthetimeto GET IT
RIGHT! NOW ISTHE TIME to feed your birds for PRODUCTION and QUALITY!

GET CONNECTED with a feed company that is committed to the industry with research,
development, and sound advice. Quit buying the cheap-low productive feed from companies that
just want to sell feed for aprofit and return NOTHING to theindustry. All thingscan AND WILL
work together once everybody has the same goals!
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Do Blue Mountain Fed Birds Grow
Forever?

Ostrich Nutrition Bulletin #45
September 15, 1999
By: Fiona Benson & Daryl Holle

The answer isobviously NO, they do not. They do however continue to put on muscle (meat) well
past 10mths, when traditionally it was considered that growth starts to flatten at that age period.

Thiswasaquestion that | was asked by an eminent Ostrich Nutritionist some monthsback. Thefull
guestionin fact was: "To what do you contribute the fact that you didn't experience aflattening of
your growth curve OR isit that on Blue Mountain birds will grow forever?'.

When chicks from well fed Breeder birds are fed correctly from Day 1 - they will keep putting on
muscle well after the normally accepted 10mth timefor flattening of the growth curve - regardl ess of
Breed- provided they are of good genetic origin.

Observing the publication of the Blue Mountain trial results, which was updated on amonthly basis
while the trial was being conducted (1997), rather than waiting for the trial to be over before
publication, was one of the reasonsthat | was attracted to understanding what lay behind therations
and ultimately asking if we could have this expertise available to those of us farming ostriches
outside the United States.

Blue Mountain is alittle different to many Feed Companies asit is run by producers - those who
have had to maketheir living from theraising of production livestock and understand theimportance
of performance and how it can impact on the profit margin of the producer. Moreimportantly, they
also understand what isrequired to achieve high level s of performance, which doesnot all come out
of text books. There are many things text books and pure science are unable to quantify.
Quantifying some of these unknowns comes from the experienced eye of the good stockman
observing the responses to certain things on a daily basis that comes from working daily in direct
contact with the livestock.

Frequently | hear the comment on the need for scientific proof, scientific evidence or "'so and so
has some good scientific data’. Thisled me to look up the exact definition, as many things that |
have seen advocated as scientific evidence and/or scientific proof has made little sense to me
when interpreted into practical applications. A definition of science is "the state of knowing:
knowledge as distinguished from ignorance or misunderstanding.” A definition of scientific
method is. "By following principles and procedures for the systematic pursuit of knowledge
involving the recognition and formulation of a problem, the collection of datathrough observation
and experiment, and the formulation and testing of hypotheses."

| would suggest that there are many different methods to collect meaningful data and methods of
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experimentation. In the case of livestock nutrition the PROOF of theseisthefinal result achieved
on a consistent basis. It then has to be determined if the FINAL results are WHAT is required.
Whenitis95kgsliveweight at 10-12mths, or even aslate as 14mthsasif often the case, thisisNOT
the desired result that one should be looking for. Checking that the carcasses produced will meet
Prime Quality criteria, checking the survivability of the chicks and particularly isthe survivability
consistent through out the season ARE some of the results we should be looking for.

When examining the published work on Ostrich, one can seeatrend that isNOT providing thefinal
results required by a profitable Ostrich producer. As certain standards are not met, the questions
should be WHY these standards have not been met and WHY arewenot searching for solutions
instead of making certain assumptions that may not have merit. Some examples:

1. When trials set to verify the Gompertz model constructed in 1991 by Du Preez, the targets were
down graded as believed not achievable under practical conditions. The question should have been
asked WHY was the performance so far short? The answer is the ration fell very short on the
requirements for Ostrich, as it is BLUE MOUNTAIN PROVEN that Ostrich can keep gaining
muscle far longer than has been traditionally experienced on a consistent basis and in far more
severe climatic conditions.

2. When it was discovered that test Ostriches were not utilizing the protein in the diet, it was
assumed that they do not require the protein. The question should be asked WHY are they not
utilizing the protein? The answer isthat the protein source may bewrong and/or sufficient vitamins
and minerals were not included in the ration to utilize that protein. 1t is BLUE MOUNTAIN
PROVEN that ostrich can utilize higher levels of protein if the protein is of the correct source with
high levels of minerals and vitamins to utilize the protein.

3. Extraweight gains above 95kgsin African Blacksis stated to be only fat. The question should be
asked WHY isthisoccurring and whereisthediet falling short if only fat isbeing achieved at that
liveweight which leadsto the failure of maximizing muscle devel opment for longer growth periods.
ItisBLUE MOUNTAIN PROVEN that good genetic birdsfed the correct diet will continueto gain
good muscle mass long after the liveweight of 95kgs.

4. There have been a number of statements made that only younger birds will produce meat of a
good red color. The question should be asked WHY are the birds not producing meat of a good
color at all ages? The answer is nutritional deficiencies and/or imbalances or short feeding. It is
BLUE MOUNTAIN PROVEN that the meat will consistently be of an even red color throughout at
all agesif the diet is correct.

5. Assmall hens have tended to be better layersit is assumed that sizeis the reason. The question
should be asked WHY ahigher proportion of larger framed hens ARE poorer layers. Theanswer is
that they need agreater proportion of their diet for maintenance and therefore the rationsarefalling
short of nutritional adequacy. It isBLUE MOUNTAIN PROVEN that hens of all sizes have the
same laying ability when a proper diet is fed accordingly - and the productive results depends on
their genetics-NOT breed or size.

6. The question should be asked WHY genetic influence is usually given as the reason for poor
performance. The proper nutritional diet must beright first before the true genetic influence can be
determined. With nutrition of most ostriches around the world still falling very short of what is

Page 137



Ostrich Feeds & Feeding 2001 ©

proven to provide high levels of performance - there are many ostriches being culled for nutritional
deficiencies as a cause of poor performance and not genetic. It isBLUE MOUNTAIN PROVEN
that it isnearly impossibleto select the correct genetic influence unlessthe proper dietisfed FIRST!

7. For many yearsit has been assumed that Ostriches can only survivein hot, dry conditions. The
guestion was never asked WHY arethey not thriving in cooler damper climates. It had never been
considered that nutritional deficiencies and imbalanced diets could possibly be the cause. It is
BLUE MOUNTAIN PROVEN that Ostriches can experience excellent weight gainsand production
even in inclement weather conditions if the proper diet is fed and good management practices are
observed.

8. When it became clear that Slaughter Ostriches were being presented with many variable liver
conditions, most ideas for this cause were that Ostrich are a different species and should not be
judged along the same criteriaas other livestock livers. The question had not been asked WHY are
some Ostrich livers so variablein color and what is causing thisproblem. I1tisBLUE MOUNTAIN
PROVEN that Ostrich livers are no more variable than any other livestock specie. A poorly fed
animal will havevariableliver colors, apoorly fed Ostrich will havevariableliver colors, aproperly
fed Ostrich will have a medium brown beautiful liver color just like any other animal'sliver.

9. For sometime it has been commonly accepted in the Ostrich industry that it isnormal for a 1
week old baby Ostrich chick to haveayellow liver dueto the chick absorbing the yellow yolk sac.

But yet many of these yellow livered chicks die or never grow well. Instead of the scientific
community asking WHY are baby chick livers yellow, it was simply assumed that thiswas a
normal condition in baby chicks and the diagnosis for deaths and poor growth was always no
problem found. ItisBLUE MOUNTAIN PROVEN that yellow livered baby chicks are NOT
normal but rather a strong indication of severe parental malnutrition.

10. Regularly the comments are made that in order for the Fat of aQuality carcassto bewhitefat, it
isrecommended to eliminate the use of ingredients such as Lucerne and Maize with high levels of
Chlorophyll - the reason given all TOO OFTEN for the production of Yellow Fat. Whilst the
majority acknowledge that White Fat isideal and asign of optimum health and indication of quality
meat - too many still do not seetheimportanceof it. 1tisSBLUE MOUNTAIN PROVEN that dietis
capable of controlling the fat quantity, fat quality, and fat color. Thefat color of aproperly fed bird
will be Snowy White even when the diet contains high level s of ingredients such asL ucerne, Maize,
or Chlorophyll IF the total daily ration is a BALANCED ration AND when the Minerals, Trace
Minerals and Vitamins are balanced with the rest of the ingredients in the diet and fed correctly.

Over the last few years | have seen details of a number of research projects that need to be
interpreted with a clear understanding as to what they are proving because the results CAN BE
misleading:

11. We often hear comments on pelleted feed vsforage diets or ground feed. What isimportant in
comparisons is comparing like for like - it isthe ration CONTENT that determines the difference
rather than whether the ration is pelleted or non pelleted. Blue Mountain did atrial some time ago
comparing a pelleted ration vs the ground ration.  Both formulations being exactly the same. The
resultswere similar with details published on the ostrich list. At 300 days (10mths) the ground fed
birds averaged 288lbs/130kgs at the end of thetrial and the pellet fed birds averaged 273Ibs/124kgs
per bird. The ground fed birds carried a 25% lower feed cost (not counting the on farm mixing
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costs). ItisBLUE MOUNTAIN PROVEN that thereislittle difference in performance between
pelleted and non-pelleted feed IF the ration formulations are precisely the same.

12. Some published work on ingredient nutrient values for Ostrich do not provide the effect on
performance when the given ingredients are incorporated into rations over an extended period of
time. Whilst thefindings may be accurate, many of theingredientsrecorded are proven to have NO
placein aproductiveration for livestock- Ostrich areno different in thisregard. Caution needsto be
taken in making use of them in aration designed for Ostrich. I1tisBLUE MOUNTAIN PROVEN
that Ostriches perform best over a long period of time with specific ingredient selections of a
specific quality origin.

13. A paper was presented at the Scientific conference last year on a study on the addition of a
mineral supplement and the effect on Breeder Bird performance. On questioning by a fellow
scientist, it was determined that the levels of the mineral in the diet were not taken into consideration
in evaluating the results, nor was any reference made to the importance of this when used with
different diets. The supplement was only tested with oneration. This particular mineral workswith
Vitamin A, Cacium, Phosphorous and Potassium. The knowledgeable nutritionist will have
balanced these with extreme care in the ration. A point for consideration here, it is BLUE
MOUNTAIN PROVEN that if animproved responseis observed from supplementation of anything
to the normal complete diet - then the basic ration will be falling short of nutritional adequacy.

14. The vitamins and minera content of rations is critical to the manner in which any livestock
species gain maximum utilization of the nutrientswithin any ration. When evaluating any data- the
wholeration nutrient values need to be taken into consideration ininterpreting theresults. Toolittle
emphasisis placed on thisin much of the research undertaken. ItisBLUE MOUNTAIN PROVEN
that if the Ostrich diet is formulated properly and fed properly, feed additives and magic
ingredients have very little effect on long term bird performance.

The phrase "scientific evidence" carries with it aring of professional accuracy. Sometimesthisis
true, sometimesitisNOT TRUE! Theaccuracy of the scientific evidenceistotally dependent on
the parameters used and the overall accounting of ALL theinputsthat may have effected theresults
of the data. Only when thisis done will the scientific evidence become areward to the Ostrich
industry. Blue Mountain Feedsistotally dedicated to science which hasthedictionary definition
"the state of knowing: knowledge as distinguished from ignorance or misunderstanding.” Blue
Mountain Feeds hasalong history of evidencefromitsmany feed trialsand industry experiments,
But the best evidence is found in long-term farmer bird performance as that is where the bottom
line HAS to come right. More of our best evidence is found in the extremely consistent meat
produced by Blue Mountain fed birds and how well the consumer loves that quality Ostrich meat
with the consistency that is unheard of elsewhere in the industry.

If you are looking for scientific evidence, Blue Mountain has always been on the cutting edge of
new technology and aleader in the Ostrich industry for PROVEN practices and methods concerning
Ostrich nutrition. Blue Mountain makes common sense out of its scientific evidence and
continually passes that knowledge along to its customers. It istimeto pay attention to the FACTS
and give Blue Mountain PROVEN products atry at your farm.
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Fat Color, Meat Color, Indicates Quality
of Product!

Ostrich Nutrition Bulletin #46
October 15, 1999
By: Fiona Benson

FAT COLOUR
Why it isan indicator of The Health Status and Meat Quality of the Birds?

Over the past few months there has been considerable discussion from a number of regions
guestioning the relevance of the colour of thefat onthebirds- particularly inrelation toitsaffect on
the quality of themeat. Many processorsthat | meet arevery pleased to see acarcass with White Fat
and most producers of oil products only wish to work with the white fat - but there seemsto still be
some confusion as to the significance of fat colour. Most processors also report being presented
with birdswith Yellow Fat, rarely, if ever seeing birds with White Fat.

The significance of Fat Colour isbecauseit is ONE indicator as to the General Health of the Birds
(or most any livestock species) and therefore can be used as a dependable indicator of the quality
and consistency of the meat from those birds.

Thereisthethought that yellow fat isonly acosmetic affect and as Ostrich meat is sold with no fat
on the meat, it isof noimportance. Another thought isthat the yellow issimply caused by the use
of Maize (corn) and/or Lucerne (alfalfa) or grass in the rations and it is the chlorophyll in these
ingredients causing the yellow colour. These thoughts are NOT the case. WHY NOT?

The knowledgabl e nutritionist understands that from a nutritional point of view Y ellow Fat isan
indication of deficiencies and/or imbalancesin the diet of any species and that may have an impact
on meat quality, performance, muscle growth and most importantly the general health of the animal.
Ostriches are NO different - there is no reason to re-invent the wheel. Ostriches and most other
species are produced with snow whitefat on dietsthat are high in maize (corn). Whilst fat colour is
ONE indicator to help identify a quality and healthy carcass - fat colour alone is NOT A
GUARANTEE of quality meat. The fat colour can be correct - but the birds may still be lacking
good muscle growth, demonstrating multi col ouration in the muscles, showing poor organ condition
etc. depending on the adequacy of the total rations they are being fed.

However to achieve the most cost effective feed conversion, fast muscle growth, good meat yields,
good colour muscles, healthy organs and a quality carcass - will also mean that the fat WILL be
whitein colour - asit is ONE of theindicators of atotally balanced ration and healthy bird. When
rendered down, the yellow fat will have an unpleasant odour - the degree of odour will depend on
the degree of the imbalances or deficiencies. White fat when rendered down is almost odourless.
This must surely be telling us something, wouldn't you agree?
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From afarmer's point of view he/she needsto seethe whitefat asit is one clue to the adequacy of

his rations and his ability to maximise feed conversion. What is not understood by many is that
animals draw on their fat reserves at times of stress. Thewhitefat isvery easily mobilised and can
be quickly converted into energy. The yellow fat mobilises much more slowly and when the
deficienciesare severe, aswe see all too often, the animal has significant difficulty in mobilising that
fat. We have seen birds die from starvation even though they were carrying plenty of fat. 1t wasthat
they simply could not mobilise the fat fast enough to meet the sudden demand for extra energy.

Most of uswill have read articles and heard advisors stating that fat comes from overfeeding - and
thereforeto achieve birdswith lessfat, thefarmersareinstructed to feed the bird lessfeed. Thiswill
NOT work! As has been mentioned above, when the fat is wrong the birds cannot mobiliseit for
use, to cut back on feed will ssimply compound the problem and starve the birds further.

What controls fat and meat production? Some extracts from "Fat vs Meat Production” by Daryl
Holle of Blue Mountain Feeds:

Quote: "Phosphorus is not only key in bone growth, but also very necessary for muscle growth
(meat production). When phosphorus levels are low in the total diet, very little EXTRA meat
production is going to take place other than what the bird needs to survive. The low phosphorus
level also contributes to a poor utilization of the high energy and again causes even greater FAT
production.

Calcium, Phosphorus, Zinc, Manganese, Copper, Selenium, Magnesium, Potassium, and Salt are
alsoimportant minerals/trace mineralsthat assist with thetotal digestion processand arekey to FAT
production and MEAT production. Vitamins A, D, and E also help with the digestion/conversion
process. In addition, the B-vitamins such as Choline, Niacin, Biotin, etc, help convert body fat to
mobilized energy inthebird. If the bird has some body fat but cannot mobilizeit for use, it just gets
fatter.

Minerals, Trace Minerals, and Vitamins must be BALANCED to the rest of the ingredientsin the
diet so everything will work together. Dumping in "some of thisand some of that" into feed rations
isvery risky and usually comes out with askinny bird with NO FAT and NO MEAT, or aFAT bird
with NO MEAT.

Nutritional diets CAN control theamount of fat desired and accomplish good meat production along
withit." End Quote.

Itistimefor ALL involvedin Ostrich production at all stages of the production chainto WAKE UP
and recognise that Ostrich production isNO different than other red meat species. Thesamecriteria

apply in recognising health aspects and what controls meat quality and taste that apply to the other
species. THISHAS BEEN PROVEN.

MEAT COLOUR

Why it isan indicator of The Health Status and Meat Quality of the Birds?
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Muscles that vary in colour from almost black to very pink and in some cases white, and meat that
turns black and/or grey when exposed to the air, are problems that consumers are continually
complaining about. Sometimeago | wastold by a processor that the white on muscles was caused
by the muscle being closeto thebone. If | wastold that, how many others have been given the same
advice and believed it? When attending a conference last year there was a presentation on how to
debonealeg, identify the muscles, and advise on their uses. The muscles being cut up demonstrated
the multi-colouration seen all too often - the advice given by the speaker was that thisis seen often
and was caused by Mother Nature and could not be avoided.

Of course both these statements are totally WRONG and very mis-leading. All these aspects have
been PROVEN to be controlled through nutrition in other speciesaswell as Ostrich. The belief that
they were normal has been an indication of the immaturity of the industry that until it became a
meat industry - these issues were not important and therefore never addressed. Asthis poor meat
colour was al that was seen, it was assumed that it must be normal by people who have no
knowledge of the nutritional causes. When birds are seen with meat that is not a good even red
colour throughout, that turns black when exposed to the air, somewhite or very pale colouration etc.,
itisafurther clue of severe nutritional deficiencies- no different to most other species producing
Red Meat.

What controls meat colour? Some extracts from "Meat Consistency is an Important Concern” by
Daryl Holle of Blue Mountain Feeds:

Quote: "Multi-colored muscle meat from the same carcass can be caused by inadequate levels of
Calcium, Phosphorus and the magjor Vitamins A, and D. White to Pink colored muscles are
sometimesreferred to as"white muscle disease” in other livestock species. However, itisactually a
nutritional deficiency and not adisease. White muscle diseaseisusually caused by inadequatelevels
of Vitamin E and Selenium.

The correct levels of Vitamins A and E helps maintain the good red colour and prevent the
blackening of the meat on exposure to the air. These vitamins act as antioxidants which will keep
the meat in the package a bright red and extend the shelf life of the meat.” End Quote.

Whilst other meat species may sometimes produce their meat with some variation in muscle colour -
this should not be taken asareason for it to be acceptablein Ostrich, particularly at this stage of the
Industry. Just because it has been seen in other species does not mean it is a correct condition.
When seen in other species, the meat is generally sold as alower grade and therefore lower price.
Time to be reminded of the report from the First World Ostrich Meat Congress back in Feb '97.

"There was an excellent presentation covering what the housewife/consumer is looking for, what
makes the consumer buy the product and how to create an International awareness. Great emphasis
was also given to the fact that there will be many people over the next few years buying Ostrich for
thefirst time. If the product is not good and that first experience is abad one - that consumer may
well never try the product again. It was noted that there has been an inconsistency in the product in
the past which must now be addressed. Thisinconsistency is most probably a combination of the
variety of agesof daughter birds, the effects of diet, variety in classification between countries of
the various muscles etc.
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The price, presentation, colour of the meat were also aspects mentioned. The health aspects were
seen as amagjor priority - the speaker highlighted the fact that we have a free range meat, that the
market wants animals reared on feed free of meat source proteins, routine antibiotics, growth
hormones etc.”

TWO AND A HALF YEARSLATER - What Progress Have We M ade?

We have an International Meat Buyers Guideto identify musclesby Numbersand clearly definesthe
classifications (filet quality, steak quality, processing quality) to avoid misunderstandings working
with popular names which vary from country to country - are they being used? The answer is
generaly NO!

Many processors have done excellent work on slaughter techniques to improve the quality as best
they can with regards to shelf life from a bacteria point of view - but are still presented with
carcasses that are, for the most part, a DISGRACE to our industry and many times unacceptable to
our consumers.

In spite of all the evidence and proof that answers many of the factors mentioned above - thereis
still debate on their relevance amongst far too many - instead of ACTION taken to eliminate them.

Throughout theworld Ostriches are still being fed rationsthat contain Animal Protein Productsand
other unhedlthy diets - in spite of the fact that our MAJOR selling point for Ostrich is the
"HEALTHY red meat of the future”.

How can the meat be healthy and "Clean and Green" when:
Animal Protein Products are included in the rations of many Ostriches!

Growth Stimulants are sometimesincluded inrationsat ANY stage- yes| still seerationsclaiming
this!

Birds at dlaughter continue to display many symptoms of severe nutritional deficiencies - as
described above, including avariety of liver disorders and many other symptoms of mal-nutrition!

Antibioticsremain thefirst line of defenceto cope with symptoms of mal-nutrition in many areas of
the world!
IN CONCLUSION

Industry success depends on the farmers willingness to present a PROPERLY FED bird to its
consumers and Processorsinsisting on receiving only aPROPERLY FED, Healthy bird. Thelonger
we wait to start doing it, the less chance we have for ANY ONE to be successful. We owe it to our
consumers to provide them with the product we claim -- "Ostrich, the HEALTHY red meat".

Page 143



Ostrich Feeds & Feeding 2001 ©

Report of the European Ostrich
Association World Congress

Ostrich Nutrition Bulletin #47
Portugal, 1999
By: Fiona Benson

Report on 1999 EUROPEAN OSTRICH ASSN WORLD CONGRESS

The meeting thisyear washeld in Portugal from 5th - 7th November. Attending were approximately
200 people from 15 countries. Day 1, the emphasis was on veterinary aspects, with day two and
three more general. The papers presented included three totally different approaches to Ostrich
nutrition with one approach presented by Blue Mountain Feeds I nternational, another by Dr. Burlini
of Italy, and another by Dr. Fanus Cilliers of South Africa. There were severa reports and
comments on both the situation on theindustry globally and within Europe specifically, anumber of
veterinary topicsfor both Vetsaswell asaproducer's point of view, incubation and carcassgrading
and classification.

There were two practical sessions done under video camera for all to see displayed on the video
screen. The first was a chick autopsy and the second the deboning of a 1/2 carcass. Both sessions
generating some good discussions.

Dr. Burlini (Italy) sent a clear message to al that we are a production livestock industry and this
must not be forgotten. This, of course, a message that Blue Mountain have been sending for some
yearsnow. Several of Dr.Huchzermeyer's (South Africa) paperswere on subjectsthat continueto be
problemsfor farmers - but are coping with symptoms rather than tackling the route cause. Too often
we hear that the immune system in chicksisimmature - he emphasised that "Immune Suppression
can serioudly interfere with the body's ability to fight off infection. Cold, malnutrition and stress
being the most important immune suppressing factorsin ostriches'. Blue Mountain would suggest
that malnutrition is the most critical aspect here as any animal suffering from malnutrition will be
less able to cope with cold and/or stress. The condition of many birds currently presented for
slaughter demonstrate symptomsto a greater of lessor degree of malnutrition - the 1/2 carcass that
was deboned and the chick autopsied were both demonstrating symptoms of malnutrition.

Fiona Benson, of Blue Mountain Feeds International, opened the main session with areport on the
Current Situation in the Global Industry. Her focus was on the short time the industry has in fact
been devel oping, the complexity of the Production Chain and the many new skillsthat have had to
be learnt. The time it takes to gain experience and trends to become apparent as we reached each
new stage of the Production Chain. She also highlighted the fact that we sell our meat as the
'HEALTHY RED MEAT" and that we must ensurethat itisJUST THAT. Shealso gaveareport on
the Strategic Analysis Session held at the IOA meeting in June - the subject of Blue Mountain
Bulletin #41B.
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Walter Murray (UK) discussed the markets within Europe and who the buyersare for both meat and
leather. Key points being that there is certainly room for growth, prices are sensitive at peak
production times, quality and service are essential, those able to supply consistently arereceiving a
premium and the Quality of meat and Slaughter Techniques areaMUST. He also highlighted the
development of groups and abattoirstying up with tanneries. Walter covered some important points
rel ating to deskinning techniques, the treatment of hides post slaughter, during storage and shipping.

During the Veterinary Session Dr. Julio de Lucas Burneo (Spain) discussed some work with
Anaesthesiaand Sedation of Ostriches and the use of certain drugs and the use of Enrofloxacine
(Baytril) - Pharmacokinetics Behaviour in Domestic Ostriches. These papers were presented in
Spanish.

The subject of Feed Management (Blue Mountain Bulletin #43), the importance of which isall too
often overlooked, was a so atopic that Fiona Benson covered on the second day.

The meeting concluded with the deboning of the 1/2 carcass and discussion on the Blue Mountain
Grading and Yield Payment System. FionaBenson provided some practical illustrations of how the
Blue Mountain Yield Payment System works in practice. The 1/2 carcass provided an excellent
opportunity to highlight the multi coloured musclesthat are being seen all too often. Thisparticular
carcasswas also very small with almost no fat and very poor muscle devel opment - but very typical
of many of the carcasses currently being presented for processing. The internal organs had been
removed, so were not available for observation and discussion.

There were a good number of trade stands offering L eather Goods, Meat products, Feed, Fencing,
Incubation Equipment, Feed Mixing Equipment, Mobile Slaughter Plant and a most interesting
Franchise option. Many thanks and congratulations to Robert Baronigg and the Portuguese
Association for awell run (including trans ations) and well attended conference with delegatesfrom
many countries.
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Climatized Feed Formulasfor Ostrich
Fact or Fiction!

Ostrich Nutrition Bulletin #48
November 21, 1999
By: Daryl Holle

Farmersare often told by feed companies, or feed company representatives, V eterinarian'sand such,
that feed formulas for Ostrich need to be climatized or changed to allow for different climates.
They claim that the nutritional requirements of the birds are different between Northern Europe and
Saudi Arabia or between Northern Minnesota and the deserts of Arizona. They claim that feed
designed for usein the United States will not be the right feed for birdsin Greece or feed designed
for use in Canada will not work in Mexico. FACT or FICTION, that is the question.

While this statement (and many others just like it) seems to be clearly understood as common
sense by most farmers, the REAL TRUTH isthat statements like this are mostly FICTION! But,
they certainly get the attention of the farmers and cause them to think that the person sayingit really
knowswhat he/sheistalking about when thereal FACT isit was a statement made that farmers can
relate to (believable) that has very little merit behind it for Ostrich formulations.

InthisBulletin, I will attempt to explain why climatizing feed for Ostrichesismostly fiction. The
answer can get rather technical so please bear with me. First of al, itisimportant to understand that
the BASIC nutritional requirementsfor an Ostrich arethe SAME no matter whereitislocated. The
body functions arethe SAME no matter if the bird islocated in awet, rainy, cold climate or hot, dry,
desert climate. The bird needs acertain amount of daily nutrients per pound of bird body weight to
perform al its functions--growth, production, weight gains. Now that we have established that
FACT, we can go on to some variables that exist.

Thereisno question about the fact that climatesvary. They vary from city to city, stateto state, and
country to country. Climate and weather conditions vary greatly in most areas right on the same
farm throughout the year. Herein Colorado, we can vary from below Zero degreesF. in January to
above 105 degrees F. in August--That isa 105 degree F. swing in temperature throughout the year.
Humidity can also vary greatly location to location. The amount of rain, sunshine, and wind chill
will also vary greatly from one area of the world to another. All of these things are environmental
factorsthat CAN change the birds daily required nutrients amount but DOES NOT require afeed
formulation change simply because the environmental factors are present.

Now, before one jumps to the wrong conclusion of what | just stated, it isimportant to understand
that ALL birdsin ALL partsof theworld need adifferent feed formulation for Breeder birds during
the laying season, Growing birds, Baby Chicks, and Breeder birds during the off-laying season
(maintenance season). But, that feed formulation designed for a specific group can be used
anywhere in the world IF the formulations are designed correctly and put together with proven
methods of good feed formulation.
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S0, how does one vary the daily required nutrient amounts to compensate for changes in weather
conditions (environmental factors)? If the feed is abalanced formula and properly designed feed,
the nutrient amount is varied by varying the AMOUNT FED DAILY! Simpleasthat! If birdsare
correctly fed year around and managed to a proper body condition, they will perform beautifully in
any climateif itisintheir geneticsto do so. Feed management istheimportant step to ensure birds
areproperly fedin certain climatic conditions. If itisthe middle of winter, 5 degreesF. below Zero,
the birdswill need MORE FEED--as much as 20% morefeed. DO NOT givethebirdsextracorn or
other additives or change the formulaat all. Give them more feed of their complete diet to supply
theextranutrientsrequired. If itisthe middle of summer and 120 degreesF. in the shade, birds may
not eat as much feed per day--allow them to adjust for that. Just make sure that the feed isawell
balanced diet with high levels of trace minerals and vitamins so the birds do not become nutrient
deficient during thistime.

What is important is that birds GET the amount of nutrients that they need daily. Thisis done by
varying the feed intake (or varying the total Dry Matter Intake) for the bird. Believeit or not, the
biggest environmental factor that causesthe most grief for Ostrichisextremely high HUMIDITY --
not heat, not cold, not rain, not cloudiness. But, this is not unlike most other livestock as they
respond in the same manner--us humansdo to if wearenot used toit. Most often it isnot necessary
to alter feed formulas even for high humidity UNLESS the Dry Matter Intake year around is
extremely low per bird per day and they are not getting enough nutrients to meet the production
needs. Again, the feed diet MUST be a balanced diet with adequate nutrient levels--if it is not,
climate will have a GREAT effect on bird performance.

If any adjustments are to be madeto abirdsdiet to climatize it for aspecial area, it isthe average
DRY MATTER INTAKE per bird that dictates whether or not an adjustment isneeded. THEN, one
does NOT adjust the FORMULA, but rather adjusts the nutrient DENSITY of thefeed. Did | lose
you yet?

Allow meto explain that last sentence another way. If climatic conditions exist (high humidity for
example), that birdswill only eat an average Dry Matter Intake of only 3 1/2 pounds of feed per day
(1.6 kgs) and thefeed isdesigned to befed at 4.6 pounds per birds per day (2.1 kgs), the DENSITY
of the feed is not great enough as al the nutrients is the 4.6 pounds of feed is NOT in the 3 1/2
pounds of feed so the bird is getting shorted on nutrients. All that would be needed in this most
unusual case isto CHANGE THE RATION DENSITY so al the nutrients contained in the 4.6
pound formula appear in the 3 1/2 pound formula.

However, itisimportant to know that Blue Mountain has NEV ER had to changethe DENSITY of a
feed ration to date as Blue Mountain isformulated for full nutrient availability at the recommended
daily feeding rate of 4.6 poundsof "AsFed" feed or 4.15 poundsof DRY MATTER feed. Most any
bird in ANY type of climate can eat this amount of feed unless they have too much grassto eat in
their containment area. If birds are eating too much of other things, such as grass, then acomplete
feed should not be use anyway, but rather a supplement feed specifically designed for grassgrazing.

If someonetellsyou thefeed formulaneedsto be changed dueto different Climatic Conditions,

thereis something not right with the feed formulaitself that is causing aneed for formulachanges--
and doubtful the next formulawill fix the problem!
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| have heard the following comments from people over the years:
| livein Canada so | haveto feed lots of corn in the wintertime - FICTION!

| livein New Mexico so | have to cut way back on the corn for my birds- FICTION!

| livein adesert area and Blue Mountain feed isfar too potent for thisarea- FICTION!
| livein awet and rainy climate so my birds need a different feed formula- FICTION!
| livein acloudy climate so my birds need a special formula- FICTION!

There are many others but | am sure you get the point. All of these statements have NO nutritional
basis behind them whatsoever. They are statements that make common sense but have no
nutritional sense behind them. The secret to birds withstanding different climatic conditionsisa
bal anced feed formulathat iswell-designed with high level s of nutrients, good feeding management,
and good farm management--that's it!

| have also heard comments from individuals in some countries that Blue Mountain Feed is too
hot, too rich, and of course the phrase mentioned above "too potent”. These comments usually
come fromindividualsthat have NEV ER tried Blue Mountain feed but are speculating on it for one
reason or another. These comments also indicate that the individual must think his birds, or his
customers birds, do not need good sound nutritional principalsand are different in their nutritional
needs than any other bird in the world. This | sincerely doubt and so should you! When asked
directly, most people making the too hot, rich, potent remarks don't even know what it isthey are
trying to say as they have no idea what is actually contained in the Blue Mountain Feed (the
formula). The next time you hear someone make these type of comments, ask them specifically
what they mean--the answer might surprise you as without knowing the total formula, how can one
make that determination!

Lastly, when other nutritionists tell me that they change feed formulations for varying weather
conditions around the world, my first question to them is: "What do you change?'. The answer
alwaysismore protein, less protein, more energy, lessenergy, and so on. Now, | ask all of you to
stop and think through this one for a minute. You all have heard (at least | hope you have) that
Ostrich digest fiber very well. Infact, Ostrich have the ability to convert large amount of Fiber to
ENERGY. Thisisaproven fact and there should be no question about it.

Note: Here comes the technical part, please read carefully:

The theory for adjusting the formulafor climate is that in HOT CLIMATES birds do not need so
much energy so lessgrain should be used (usually corn or maize). Now, any nutritionist knowsthat
when you take something OUT of the formula, something hasto go back into theformulato replace
theamount of grain removed. The unique problem in feedstuff nutritionisthat most al grains(high
energy feeds) arelow in fiber and highin energy. Replacing that energy feed causes new problems
as low energy feeds are usually very high in FIBER. Ostrich digesting Fiber creates intestinal
HEAT and they are converting a great deal of that Fiber back to energy. So, what has one gained
except the risk to make matters MUCH WORSE. Thisisnot the correct nutritional technology to
use and most times imbalances the ration to a point that it doesn't work for production at all.
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Thetheory for adjusting the formulafor climateisthat in COLD CLIMATES birds need lots more
energy so more grain should be used. Again, when you put something more into a feed formula,
something hasto come OUT. Inthiscaseitisusually FIBER ingredientsthat comesout asthe extra
grain has diluted the formula's Energy to Fiber ratio. Less Fiber means less energy coming from
fiber and lessintestinal heat coming from Fiber digestion. So, what has one gained by doing all this
except to risk making matters MUCH WORSE. It would have been much safer to INCREASE the
amount fed of awell-designed balanced diet to supply the extra nutrients needed by the birds.

| hope this helpsto clear up some MY THS and FICTION going onintheindustry. They sound so
good and make so much common sense but that is about all those statements are good for asthere
is no nutritional merit behind them for Ostrich. That has been proven time and again by Blue
Mountain Feeds for nearly a decade.
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Under standing I ngredients Used in
Ostrich Feeds, Part 1
Ostrich Nutrition Bulletin #49

December 15, 1999
By: Fiona Benson & Daryl Holle

Starting with this Bulletin (Part 1), we introduce a new series on the subject of Ostrich feed
ingredients. Thisisavery informative seriesbut israther lengthy with awealth of information and
issplitinto 4 parts. The seriesis organized in the following manner:

1. Forages, Part |, Bulletin #49

2. Grains, Protein Feeds, Part |1, Bulletin #50

3. Minerds, Trace Minerals, VitamingAdditives, Oils/Fats, Part 111, Bulletin #51
4. Farmer Responsibility, Formulations, Conclusion, Part 1V, Bulletin #52

One of the most important aspects to the success of any Livestock ration is the quality of the feed
ingredientsused. When working with farmerswishing to start mixing their own feedsor using their
local mill to assist in producing feed, thefirst requirement isto establish the availability and costs of
the local feed ingredients. Most people would assume thisto be afairly ssmple task. Those of you
who have gone through this exercise with us both will confirm that we find it to be anything but
simple. Standards most certainly vary from country to country and areato area as does the apparent
knowledge of many people marketing these ingredients. This problem is compounded as many
farmersraising Ostrichesare new to Livestock farming and have little or no previous experience on
how to achieve optimum Animal Health and Cost Effective Livestock Production.

One of the Rules of Good FEEDING MANAGEMENT isto ensure the ingredients used to make
the feed are as specified by the person devel oping theformulas. We aretherefore starting aBulletin
series that will be adiscussion of feed Ingredients used for Ostrich feed.

Asreported in Bulletin No. 17, which discusses how to identify abalanced and productiveration, it
is important to recognise that the feed rations must include feed ingredients from the following
different feed groups.

1. Forages - Ingredients such as Lucerne (Alfalfa) Hay or Meal, Grass Meal etc. Ingredients with
high fibre/medium protein/medium energy content.

2. Grains - Grains such as Maize (Corn), Barley, Wheat, Wheat Middlings/Bran. Ingredients with
high energy/low protein/low fibre content.
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3. Protein Feeds - Soyabean Meal, Cottonseed Meal, Peanut Meal. Ingredients with high
protein/low fibre/medium energy content.

4. Mgjor, Minor and Trace Minerals - Calcium and Phosphorous, Magnesium, Potassium, Zinc;
Copper, Selenium, etc.

5. Vitamins and Additives - Vitamins A,D,E and K plus al B-Vitamins etc; Amino Acids,
Probiotics, Yeast Cultures, etc.

6. Fat/Oil - Refined Vegetable Oils, Hydrolysed Animal Fats, etc.

1. Forages
Lucerne (Alfalfa) Hay and/or Meal and Grass Meal are the most desired forages - with Lucerne
being the first choice for high quality Ostrich production.

The main differences between Lucerne and Grass is that Lucerne is from the Legume family and
Grassisfrom the Grassfamily. They have inherent differencesin their mineral content and basic
nutrient characteristics. Their quality as a dried product depend on the stage of growth at harvest
and the manner inwhich they aredried. Farmers need to harvest at the optimum stage of growth to
ensure the higher quality of fibre and protein.

Lucerne, if not properly maintained, will have grasses growing up between the crop - thisproblemis
very common with lucerne samples containing low protein levels and will also affect the mineral
levels and ratios. Any forage that samples low in protein will usually be higher in fibre (with the
fibre being less digestible), and lower in total nutrients available.

We see anumber of formulationsthat include Lucerne Hay (Alfalfa) - without any qualification as
to what quality the LucerneHay is. Letstake alook at the implications of this. The uneducated
farmer will seelucerne hay in hisrationsand assumethat any Lucernewill do. Naturally going for
the cheapest he can get - so why should he proceed with caution--and why is it wrong to simply
specify Lucerne Hay with no qualification asto its quality?

We can demonstrate very clearly that it isnot only the protein content that changes L ucerne quality
by looking at sometypical Lucerne Average Analysistables and listing just afew critical nutrient
values:

GRADE PROTEIN FIBRE CALCIUM PHOSPHORUS
13% Very Mature 13% 38% 1.2% 0.19%
15% Mature 15% 34% 1.3% 0.21%
18% Average 18% 29% 1.4% 0.24%
20% Good 20% 26% 1.6% 0.29%
22% Premium 22% 23% 1.8% 0.32%

The higher the fibre content - the less digestible that fibre will be along with lower nutrient levels
(pound for pound) availablefor optimum bird performance. If arationisformulated specifying 18%
protein Lucerne and only 15% protein Lucerneis used - severe deficiencies and ration imbalances
will occur. The result is aloss in production. The better the Lucerne quality, the higher the
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digestibility and the greater the mineral and vitamin levels. It isagood practice for farmersto mix
their good and premium quality Lucerne with their average quality -- to obtain a consistent
Lucernefor mixing with their rations throughout the season. 1tisNOT agood practiceto mix their
good and/or premium quality with the mature and very mature quality Lucerne - thiswill lead

to inconsistencies and overall health and performance of the birds will be compromised. When
purchasing milled Lucerne from your local feed mill, this is something to watch for.

Comments that we hear from feed mills regarding Lucerne Meal quality are:

"We formulate on 14% protein content to be sure - the misper ception that anything higher
will beabonus'.

"Weformulateon 17% protein content - our suppliesareusually somewherearound there".
"Wethink our Lucerne Meal has molasses mixed with it".

"Wethink our LucerneMeal hasWheat Middlingsmixed with it toincreasethe protein level
of theLucerneMeal".

"Our LucerneMeal istop grade- It is16% protein”.

As can be seen from the variations shown in the above table - these sort of practicesand assumptions
will NOT work. If growing your own Lucerne - get each batch sampled. Different formulationsare
required for different grades of Lucerne. Any Lucerne below 17% protein content is best used on
other livestock. The different grades have different nutrient characteristics and a BALANCED
ration includes modifying the amount of ADDED minerals, trace minerals, and vitamins to
compensate for the increased/decreased L ucerne quality.

The same problems areinherent with Grassif it isused asthe forage source. Grasses are also higher
in nutrient value at the early part of the season and progressively become lower after the peak
season-- round mid-May in the Northern Hemisphere, even when well managed throughout the
season.

The management of grassiscritical and has asignificant impact on itsquality. The grasstypeis
also important asisthe mixture. Some grass mixtureswill have aportion of Clover - Clover isfrom
the Legume Family and not the Grass Family - different minerals - different characteristics. This
will need to be known by the nutritionist formulating the rations.

Silage - either Maize (Corn) or Grass- can be used for Ostrich but needsto beintroduced slowly and
certain aspects have to be watched carefully. Aswith other species, the analysisof each batch must
be known to provide aration that will be IN-BALANCE. If Maize Silage is used instead of Grass
Silage or Lucerne or Grass hay - further complications arise. Maize silage has only around 8%-9%
protein levels as opposed to 17% plus protein in quality Lucerne or Grass Hay - energy levels are
also very different between Maize silage and L ucerne Hay. Thisdemonstratesthat it isimpossibleto
simply substitute onefor the other. It isalsoimpossibleto formulate aproductiveration for Ostrich
using maize silage asthe ONLY forage in the ration.

Feeding any feed with a high moisture value will require very high standards of feed management
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and there is always arisk of increased inconsistencies as not all birds will eat the same amount of
silage and supplement if they are fed separately to each other.

It has been suggested that Wheat Bran may be substituted for Lucerne in areas where it is not
possible to obtain Lucerne. As can be seen from the above, they are ingredients from two different
Feed Groups with very DIFFERENT characteristics - this will NOT work if optimal health,
production and carcass quality areto be achieved. A productive ration should contain abalance of
ingredientsfrom all thefeed groups. The amount and type of fibreinagrainingredient and aforage
ingredient are very different from each other.

The ability of Ostrich to digest fibre has led to the misleading thought that any fibre source can be
used - such as straw, soya hulls, grape residue, mill screenings and we have even been heard of
sawdust being used. Ostriches can digest fibre - but that fibre must be from the right source with
DIGESTIBILITY, and be high in nutrient value to provide a POSITIV E contribution to the ration.

ThereisNO room in an Ostrich ration for filler ingredientsif that ration isto be productive, cost
effective to feed and produce healthy birds. The definition of filler is. "Something used to fill a
gap or cavity or to increase bulk". WHY waste money on ingredients that will contribute
NOTHING towards production and more importantly may have a negative affect on production?
Many feed companies proclaim in their advertising that “We don't use Filler ingredients in our
feeds", but yet listed in their ingredients are things like Straw, soya hulls, and roughages. Learnto
identify these things for yourself.

Theword Roughageisalso used regularly to describetheforage or fibre portion of adiet. Thisalso
has midleading connotations. Thedefinition of Roughageis: "Fibrous, indigestible materid.......". In
anutritional sense, Roughages have no placein Ostrich rations. They are highin fibre but not very
digestible fibre and have no practical value for containing much of any other important nutrients.

It isknown that Ostriches can digest fibrewell and that it isan essential part of their rations-- it only
makes commercial sense to ensure that the fibre source provides maximum benefit and a positive
influence in the diet rather than simply taking up room in the birds stomach.
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Under standing I ngredients Used in
Ostrich Feeds, Part 2
Ostrich Nutrition Bulletin #50

December 15, 1999
By: Fiona Benson & Daryl Holle

Part Il - Grains, Protein Feeds

2. Grains

Grains are included in aration for their energy value - they are generally low in protein and fibre
content. Maize (Corn) has the highest energy values, but is about the lowest protein of the grains.
Grainsalso comeindifferent qualities. Establishingthat quality isan areathat isalso provingto be
not as straight forward as one would imagineit to be, especially in areas where asignificant amount
of the maize isimported.

Some interesting statistics - six nations (USA, China, Brazil, Mexico, France, Argentina) produce
75% of the world's maize supply. The USA aone produces 39% of the total. One state alone
produces 8.5% of total world production, approximately thetotal production of Mexico, Franceand
Argentina put together. Why are these statistics relevant to Ostrich nutrition?

The reason thisisimportant isthat it indicates that if not operating in one of the above countries -
the maize used will most likely beimported. South Africais11th onthelist of some 159 countries-
but still imports significant quantities. Once dealing with an imported product control of quality
becomes a greater problem.

The problem of maize consistency first became apparent to me when areputable British Feed Mill
asked if we preferred to work with US or French Maize. The reason behind the question was that
the nutritionist's experience had been that the quality of the maize he had seen used in US millswas
very different to the maize they received from their importers. Subsequent experiencesindicate that
thevariationin quality isfar greater than wewould imagine. A number of farmers have experienced
significant chick losses that had been attributed to the poor quality of the maize their country had
imported. | have been informed that in South Africa much of the imported maize, if great careis
not taken, is 15%+ moisture content, with all the inherent problems that creates. Why isthis?

Suggestions put forward have been that grain istraded Internationally by Commodity Dealerswho
have little concerns about anything much more than price and their margins. Their buyerstend to
work on price for the most part, rather than quality. So only the large, discerning buyers will be
knowl edgeabl e enough and concerned enough to ensure that the quality they are purchasingisto the
highest standards. Buying decisions should never be made on price alone but that is a practice
very common to the feed industry. A common rule of thumb in the feed ingredient industry is
"Buyer beware--you get what you paid for, and sometimes you don't get what you paid for".
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Maize (Corn) isthebest grainto useinrations. Wheat and/or barley are also excellent grains- but it
ismost difficult to achieve aproductive Ostrich ration without the inclusion of maize asaportion of
the ration as it has some unique nutrient qualities that are nearly impossible to replace using other
grains. Oatsdo not work so well asthe ONLY grain as result of the poor fibre content and is best
avoided if possible in aration for Ostrich when optimum health and production are required.

Wheat Middlings, when used in limited quantities, can have apositive effect in aproduction ration -
but here again there can be difficulties in establishing the consistency of the local product. Wheat
Middlings, Wheat Pollard, Wheat Feed are all different names used for similar (but not the same -
different fibre/nutrient levels) products depending on which country or area oneisworking in and
how they are sold. These productsare by-products of theflour milling industry and the consistency
will depend on which product they were manufacturing that day or week or the specialty of the
particular mill. Care needsto betaken that the source used is consistent. These products generally
include ground screenings from cleaning, particles of bran, germ, flour remnants and the offal from
the milling process. Wheat Bran, in comparison, is only the skins/hulls of the wheat.

3. Protelin Feeds

Thebest proteiningredient is Dehulled Soybean Meal. There hasbeen some controversy concerning
soybean meal being toxic to Ostrich or causing digestive upsets and poor health. Thisis simply
NOT TRUE! Blue Mountain has done experimentation with and without soybean meal and has
learned, without a doubt, that rations with reasonable levels of high grade soybean meal will far
outperform rations without soybean meal. However, the source must be a quality source. Whole
Raw Soybeans should never be fed to Ostrich.

The correct product to useis 47% Dehulled Soymeal - known asHi-Proin someareas. Itishighin
protein, with an excellent amino acid structure and provenideal for usein rationswhere high density
is required. 44% Dehulled Soymeal will work but anything lower is of a lessor quality and
insufficient protein to achieve the correct protein levelsin the ration. We see rations for farmers
stating only Soybean oilcake or meal - NO qualification as to what quality. As with the
LucerneHay - without qualification the uneducated farmer will not know what is required and
will most likely go for the cheapest product. If the rations are formulated for 47% protein and the
farmer uses 44% protein the performance will be significantly compromised. If the proteinlevel is
even lower then the deficiencies will be serious.

To understand the processing of the Soybean may help those unfamiliar with the differencesin the
products. When the soybean is processed it first goes through a cleaning, cracking and dehulling
processand oil extraction. Theresulting flakesaretoasted (controlled steam heat process) to reduce
the antinutritional factors, most typically the trypsin inhibitors. This process is not a high heat
treatment. The resulting meal istypically 47.5% protein. In order for meal processing facility to
dispose of some of the soybean hulls leftover from the process (which have little or no nutritional
value), some hulls are blended back to some mea and this results in the 44% protein product.
Therefore when purchasing the 44% protein soybean meal - effectively oneis purchasing 3% hulls.
Whilst thesewill do the birds no harm - it iswasted spacein theration that could be used for amore
productive ingredient that must be made up from some other source. Soyahulls are classified asa
filler ingredient - remember the definition of filler "Something used to fill a gap or cavity or to
increase bulk."
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Full Fat Soyaisthe Whole Soybean seeds, heat processed without the fat or hullsremoved. If used
in an Ostrich ration care needs to be exercised to maintain the correct levels of fat in the rations.
Full Fat Soya can rarely be used asthe ONLY protein feed in the feed formula due to its high fat
content which will imbalance the amount of total fat in the finished feed (too high).

Sunflower Meal, Cottonseed Meal, Canola Meal, Peanut Meal, Lupins are all high protein
ingredients but do not have the same benefitsthat Soyameal can provide- but canbeusedinlimited
guantitiesin certain rationsfor ostrich. Maize Gluten Meal 60%, when available, isalso acceptable
in limited quantitiesin aration - but is not readily or consistently available to many. Do not get
confused with Maize Gluten Feed 20% - which is classed as an energy feed, apoor and inconsi stent
by product - it is not a protein feed.

Fishmeal, Meat and Bone Meal, Carcass Meal etc. are aso high protein products- but of animal and
not vegetableorigin. There have been many discussions on the meritsor otherwise of their inclusion
in livestock rations both on nutritional grounds and customer preference. Most are agreed that the
benefit of Ostrich Meat is the Clean and Green image. The meat cannot have the Clean and
Green image with these products incorporated in the rations.

Didtillers Grains and Brewers Grains are aso classed as Protein feeds. Only grains from the
distilling industry should be considered for inclusion into production rationsand in limited quantity.
The source must be a source that produces a product with absolute consistency - those from the
brewing industry (Usually called Brewers Grains) are proven to be very inconsistent and should be
avoided.
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Under standing I ngredients Used in
Ostrich Feeds, Part 3
Ostrich Nutrition Bulletin #51

December 15, 1999
By: Fiona Benson & Daryl Holle

Part Il - Minerals, Trace Minerals, Vitamins, Additives, Fats &
Oils

4. Minerals

Theminerals, vitaminsand additives are generally purchased asapremix asthisisavery speciaized
and most critical area. It isimportant that the premix used is designed for Ostriches and not for any
other species as each species have their own unique requirements. Some examples. Ostriches
require high levelsof copper but sheep and goatsare very sensitiveto copper. Cattle synthesisetheir
own Choline - but Ostriches require high levels of Choline supplementation. Conversely Cattle
require high levels of iron supplementation and Ostriches very limited levels. Ostriches are a Red
Meat production animal that lays eggs and grows feathers with its own unique digestive system.

Some premixes will contain only the MINOR minerals, trace minerals, vitamins and additives.
Others will also contain the MAJOR minerals. High Protein supplement products will generally
have al the minerals, trace minerals, vitamins and additivesincluded aswell as most, if not al, the
protein ingredients.

Major Mineras

When it is necessary to add one's own major minerals, such as Calcium and Phosphorous, it is
necessary to ensure that the sources are agood one. The source can be from organic and inorganic
origin. Lucerne is a magjor organic source of Calcium and limestone is an inorganic source of
calcium. In order to BALANCE the feed formulato a proper level of Calcium, it isthe limestone
source that isrequired to be added. Another source of calcium is meat and bone meal - but all are
agreed that nutritional reasons apart - to ensure we maintain the Clean and Green image, these
meat products MUST NOT be used in Ostrich feed rations.

There are many grades of limestone and it is important that only the highest grades - min. 38%
Calcium - are utilised as lower grades are less digestible and contain impurities. Theseimpurities
can cause minera interferences and maybe even toxicity problems- which result inlost performance
and can impact on the general health of the birds.

The source of DCP - Dicalcium Phosphate (Phosphorus) needsto be chosen with care to ensure that
there are no unacceptable impurities.
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Egg and Oyster shells are afurther source of calcium - but Blue Mountain's research has found the
use of shell asasource of calcium hasanegativeimpact on the quality of theegg shell. Wedo NOT
recommend using egg shells or oyster shells for calcium sources.

Minor & Trace Minerals

These are such items as magnesium, potassium, zinc as the Minor Minerals and Copper, Selenium
and Manganese as Trace Minerals. There are many more in each category, but just giving you a
representativeideahere. Theseall need to befrom aquality source to ensure no impuritiesthat may
interfere with the other mineralsin theration. Ostriches are more sensitive to theseimpuritiesthan
other species as aresult of the high density required to achieve production rations.

5. Vitamins and Additives

These aso areincluded in the premixes. Included under vitaminsareVitaminsA, D, E, and K plus
al the B Vitamins. Under additives, the Amino Acids, Y east products and probiotics. Ostriches
respond well to high levels of vitamin supplementation.

NOTE: A productiverationisachieved by balancing the premix AND theingredientsintheration -
with attention to the nutrient levels, mineral interrel ationships, ratios of organic sources of vitamins
and minerals to inorganic sources, total amino acids and ratios to each other to ensure theration is
capable of performing thetask it isdesigned for. ie. Maximising Egg Production, ensuring fertility
and chick survivability or Meat Production at maximum feed conversion and at the same time
maintaining the health of the livestock. =~ DO NOT include a premix without following the
instructions of the premix company. DO NOT include a premix designed for a different species.

6. Fatsand Oils

The area of fats can be confusing as there are many products on the market and different countries
work with different products. A fat product should be as pure fat as possible - such as Refined
Vegetable Oil or ahydrolysed Animal Fat produced only from fat from areputable slaughter plant.
Some of these products have avariety of other ingredients or are made from oil producing plants -
such as Palms, Soybean, Maize and can be extremely inconsistent and care needsto be taken that the
right quality product isin fact being used. There are products that vary dramatically in colour,
consistency and aroma from bag to bag yet sold as the same product. The aroma from a sweet
vanillasmell to avery strong and very nasty smell that will not only put the ostriches off feed but
will have different characteristics in the diet leading to inconsistencies in performance and the
genera health of the birds.

If the product analysis of thefat ingredient islower than 99% Fat, it isimportant to know what other
ingredients arein these productsto ensure that they do not interfere with the other ingredientsin the
feed formula. One such product that a farmer was offered contained 15% Calcium - for example.

Thereisapractice of selling recycled fats from the retail trade - past sell by date - and used oils
from the restaurant trade. These get mixed together and sold to the animal feed industry. These
should be avoided. If offered an oil product that is significantly cheaper - make surethat it is not
recycled fats and oils. Speaking from personal experience - the salesman of such products gave me
al the assurances the oil product he was offering to me was not recycled - but with further
investigation it was found that the product was in fact recycled.
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Under standing I ngredients Used in
Ostrich Feeds, Part 4

Ostrich Nutrition Bulletin #52
December 15, 1999
By: Fiona Benson & Daryl Holle

Part IV - Farmer Responsibility, Formulations, Conclusion

7. Farmer Responsibility

There have been 3 mgjor incidentsin recent yearsthat are worthy of note asthey have severely cost
the Farmer, aswell asALL inthe Production Chain, and have cost millionsof Tax Payer dollars. It
is also considered that these incidents have put human health at risk.

UK - BSE - although associated with UK Besf, thereisevidencethat it isfar morewidespread - and
the cause is Feed Company Use of Animal Protein Products in the feed - in thiscase it is reported
not heat treated at a high enough temperature.

Belgium - Dioxine - The discovery of Fat used with traces of Dioxin resulted in ALL food on
supermarket shelves both within Belgium and Belgium exports being withdrawn. Thisincident cost
the producers, and AL L inthe production chain (and the Belgium Tax payers) agreat deal of money
- into the hundreds of millions of dollars.

France - Traces of Human Sewage in Cattle Feed.

It istheresponsibility of all farmersto make surethat theingredientsare of theright quality asthese
three caseswere all caused by Livestock Feed Companies. Know and understand exactly what you
are feeding your birds. The farmer's profit comes from the ability of his feed to provide all the
functions relating to body maintenance, health and production - cost effectively. If we put alow
gradefuel into avehicle designed for high performance - the performance will not be achieved. Put
alow grade fuel into an animal - the loss of performance is lost production which equates to lost
profits. If the grade is too low - the result is not only lost performance it can be higher chick
mortalitiesand in severe cases mortalitiesof older birdsaswell. The ultimate product produced also
has a lower market value - if it can be sold at all. The low grade - cheap fuel - being the most
expensive fuel you can buy.

8. Formulations

The knowledgeabl e nutritionist, when formulating rationswill include ingredients from each of the
previously mentioned feed ingredient groups - the proportions will vary dependent on the type of
rations ie. Breeder, Starter, Grower etc. to achieve the required nutrient levels such as protein, fat,
energy, fibre, vitamins and minerals.
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With other species there are minimum guide lineslaid down on recommended daily intake of each
nutrient levelsthat will ensure that the animals sustain life and health at basic levels of production.
From that basis, dependent on the approach of the mill, nutritionist or farm - rations will be
formulated to provide body maintenance along with a certain level of production goals to be
supported by the feed formula. However, that is not always the case. Some mills and nutritionist,
due to the lack of published information on Ostrich, simply do not understand how to identify the
difference between a survival only ration and a production ration and they have no personal
experience of such differences. Thishasled to THOUSANDS of different feed formulas floating
around the world and it becomes most difficult for the uneducated farmer to sift through to identify
the correct one.

Most feed formulas can be summarized into TWO CLASSES--Survival Rations and Production
Rations. A Survival ration really has no plan to its basis other than HOPEFULLY keeping the
adult birds alive. This type of ration has no plan for egg production, chick hatchability, chick
survival through egg yolk nutrient transfer, or chick growth. A production ration will not only be
formulated for adequate body maintenance (adult survival), but will aso be based on certain
production parameters mentioned above. A production ration will also include parameters for
replacing lost body reserves in breeding stock after along year of egg production. A Production
ration hasaPLAN that fitsthe nature of the production of Ostrich--much morethan just keeping the
adult birds ALIVE!

A true Production ration will always have a built-in benefit of maximizing the genetic production
potential of thebirds. Itishard for an excellent genetic bird to continue producing high records year
after year when the ration being fed isa Survival ration rather than a Production ration. Infact,
high producing birds of excellent genetic qualities are usualy the FIRST to falter when fed a
Survival ration as their body reserves are the first to be depleted. This single subject is a major
problem in the ostrich industry and makes it most difficult to identify the TRUE GENETIC
POTENTIAL birds.

Following are some other discussions concerning Survival and Production rations for Ostrich:

Survival Rations: Usually formulated to the most basic recommendationsthat ensuresthe survival of
the animal and maintains basic health - most likely using least cost formulations. Least cost
formulationswill result in aration that will use the ingredientsin each group that are the cheapest
buy of the day and results in ingredient changes from batch to batch of feed. These changes can
often be quite severe and lead to Ostriches going off feed.

There is an added problem with Ostrich as there are no basic recommendations developed from
years of research as with other species. Currently in Ostrich these types of formulations lead to
many of the problems experienced by farmers - such has poor and erratic breeder bird production,
high chick mortality and Carcass Weights of 40kgs - 50kgs (meat yields of +/-25kgs) at 12 -
14mths. Little muscle growth and poor feed conversion. At slaughter carcassesfall into the Utility
Grade Category.

Rations devel oped using the advice below will fall into the Survival category:

*  Recommendations that an ingredient from one group may be substituted with an ingredient
from another group. ie. Grain by product such as Wheat Bran is acceptable as a substitute for a
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Forage - Lucerne.

*  Formulation recommendations that do not specify the quality of the ingredients - ie. Lucerne
Hay or Soybean Meal with no qualification of protein content.

*  Recommendationsthat say it is safeto use grain by-productsfor Ostrich asaresult of Ostrich's
ability to digest fibre.

Farmers utilising these types of rations generally have the additional expense of frequent vetsvisits
aswell aslow productivity.

Production Rations. Some nutritionistswill increase thelevelsfrom the basi c recommendationsfor
body maintenance to have some plan of production from the species. Other specieshavereached the
level that many rations will have the basic recommendations increased substantially over the
minimum Survival guidelines. When applied to Ostrich - Survival rationsthat keep the birds alive
achieve 40-50 slaughter birds/hen per annum and meat yields around 35kgs at 12mths are currently
taken as successful when they are actually numbers that equate to the bare minimums of Ostrich.
Ostrich have a much greater potential than that with a good productive ration, good feeding
management, and good farm management.

Maximising Genetic Potential: The ability to achieve rations that maximise production by
challenging and nutritionally supporting the genetics, eliminate metabolic problemswhen achieving
optimum production and quality of product of any species will come from nutritionists who go
beyond the text books. A certain flair for understanding the unique tolerances and responses of the
different species to certain ingredients and combinations of nutrients is required--especially for
Ostrich.

Modern nutritional technology has also moved beyond severe changes in rations from production
periods to rest periods. In the past, some nutritionists thought that it was necessary to use a
flushing ration to prepare for the next production season and some peopl e are still advocating that
thought. The flushing technology is of yesteryear technology replaced by more modern
nutritional technology that sayswhen birdsarefed correctly Y EAR AROUND, thereisno need for
flushing. Breeder birdsfed correctly during the laying and rest periods will automatically come
into full production when the laying season begins. And, the birds will far outproduce (closer to
genetic potential) the flushing technology as their body reserves are adequate to support such
sustainable production.

9. Conclusion

Every farm operation needs production goals and targets. Blue Mountain has made specific goals
and targets that we deem as achievable and reflect the true potential of these wonderful birds. You
can review this production targets at: http://www.blue-mountain.net/feed/p0001689.htm.

If your farming operation is not achieving the Production Targets as highlighted at the bottom of the
article, then | would suggest that you take acloselook at your current rations, the type and quality of
theingredients used, the levels of the Supplemented Vitaminsand Mineralsand the overall design of
the rations. Check that the birds are being fed with the correct frequency and that the feed is not
exposed to the air and sun for more than afew hours each day, that the correct amount isbeing fed
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and that the birds are consuming that amount. Ensure that thereis a clean supply of water, at the
correct temperature for the season, available at all times. If you are not achieving those targets -
then we are here to assist you in achieving those goals.
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TheHigh Cost of Blue Mountain - Fact or
Fiction?

Ostrich Nutrition Bulletin #58
December 15, 1999
By: Fiona Benson

Few dispute that Daryl Holle of Blue Mountain Feeds understands the nutritional requirements of
Ostrich and what isrequired to build asuccessful Ostrich Industry. Thiscomment was madeto me
this past week: "I have talked in the past months a lot about BM food and the only thing I get
reported back that it is great but unbelievably expensive and therefore not economical.” Asl am
well aware of this misperception let us examine the economics in more detail.  Once these are
understood the Ostrich Industry can make rapid progress forward.

Many of you may not be aware that Daryl Holle farms Ostriches himself and started his nutritional
work with Ostrich when he recognized from his experience that the advice being offered and the
rations available simply would not be cost effective - and thisisproving to betrue. Asaproducer, it
clearly makes no sense for Daryl to design rations that would not be cost effective - total waste of
timeand effort. We all know his continuing dedication to the success of thisindustry asaresult of
his understanding of al that controls production and the quality and

consistency of the products.

Thesingle most important factor that isoverlooked by producersand support speciaistseverywhere
ishow LITTLE Ostrich eat given their production potential and their sensitivity and responseto the
correct nutrition. Many of you will have purchased additional vitaminsto add to water or feed asa
supplement and observed the difference in results. Vitamins are expensive and required at high
levelsB but are not the only factor that enhances performance and improvesthe general health of the
Ostrich. The Ostrich requires adense ration (high nutrient value) and that comes at a high cost per
tonne B but LOW cost per UNIT of production.

BREEDERS:

All of usknow that hens are capabl e of laying in excess of 60 eggs per annum and some in excess of
100. How many can tell methat their breedersare achieving thisconsistently year after year B many
find that the production fluctuatesfrom year to year? How many of you that are setting all eggslaid
report only 10 or 20 chicks to reach slaughter birds or pre-breeder? For some | know it is even
lower.

How many additional chicks per annumwould it taketo pay for the additional cost per tonne? The
answer of course will vary depending on where you are located and the costs of your current
nutritional program. Remember it is essential to cost in EVERY input B Grass or Lucerne grazed,
Supplementary Vitamins and/or minerals, Licks, Vitamin Injections and so on B these are ALL
contributing to the total daily nutrient intake of your birds.

Page 163



Ostrich Feeds & Feeding 2001 ©

One large producer has told me that he works on 2 eggs for one chick. Now add the savings in
incubation costs per chick if that figureisreduced to 1.2 eggs for one chick.

Land and fencing isexpensive in many areasB if atrio can doubletheir production of viable eggsB
what isthe savingsin the costs of infrastructure B either by requiring fewer breedersto achieve your
production objectives B or through increasing your turnover?

Add thesetogether and even if the cost of the breeder rationswere double your current cost Bwhat is
the Cost per Chick on the Ground compared to current levels of production?

Toassist inthe calculationsit is prudent to work on 800kgs per breeder per year B for atrio thiswill
be 2400kgs of feed per annum.

20 chicks per trio requires 120kgs of Breeder Feed per chick on the ground.
40 chicks per trio requires 60kgs of Breeder Feed per chick on the ground.
80 chicks per trio requires 30kgs of Breeder Feed per chick on the ground.
120 chicks per trio requires 20kgs of Breeder Feed per chick on the ground.
160 chicks per trio requires 15kgs of Breeder Feed per chick on the ground.

Further but less easily quantifiable benefits of nutritionally supporting your Breeder Birds:

The chicks once on the ground are much stronger and healthier. They have greater resistance to
disease and have strong and healthy organ development to enable them from Day 1 to be able to
utilise the nutrition they are receiving to maximisetheir incredible ability to convert feed to muscle
and growth.

With Breeder birds nutritionally supported it is then possible to identify those breeders that are
genetically superior Breeders.

Chicksfrom breedersthat are correctly fed and nutritionally supported at the right level sthroughout
their growth period reach puberty significantly earlier than iscommonly seen B both malesand hens
producing in their second season following hatch - thisfor Reds, Blues and Blacks. Thereby coming
into production 12 months and in some cases 24 months earlier than is traditionally considered
possible. What are the cost savings of 12 or 24 months of non-production B not only feed but also
additional infrastructure and labour? One Oudtshoorn farmer told me that only 20% of their
potential breeders actually become productive breeders. | have also been told that no chicks from
thefirst month of productionwill be sold, asthey know theseto bethe strongest chicks and therefore
retained for their own use.

SLAUGHTER BIRDS:

A slaughter bird from a correctly fed Breeder and fed correctly during the whole of the growth
period should reach the traditional slaughter weight of 95kgs well before 7mths. At 9mths there
should be in excess of 35kgs of meat and more likely in excess of 40kgs of meat. It requires 50%
MORE feed to take a bird from 9mths to 12mths.
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What are the cost savings and benefits here?
Reduced chick mortality

7mths B 240kgs Feed required
9mths - 375kgs Feed required
12mths B 575kgs Feed required

Reduced infrastructure to hold birds for 3 months longer
Shorter period of financing of those birds
Improved Cash Flow

Min. 50% Greater Meat Yield B faster grown muscle produces higher quality meat B Quality
determines Value

Skin Quality is more consistent from well nourished birds, with greater resistance to scarring.
Earlier slaughter also brings reduced opportunity for scarring and damage from fighting. At current
SA tannery Farmer skin pricesthe differencein Dollar value between a Grade 1 skin and a4th grade
or below is: $130.00. The differencein aGrade 1 skin and 3rd Grade skin is $50.00.

Current average Grade 1 finished skins is below 20% - in some regionsit is below 5%.

It costs exactly the sameto processabird yielding 25kgs of meat asabird yielding 40+kgs of meat B
reduction in processing costs/kg.

It costs exactly the same to tan a skin whether it has afinished value of $320+ or isargject with a
finished value that barely covers the costs of tanning.

GENETICS:

Apart from developing good quality Feather Birds, there has been NO breed improvement carried
out since Ostrich farming commenced 150 years ago. Below isalist of Symptoms of mal-nutrition
that indicates why B as most can identify with many of those symptoms. Only when Ostriches are
nutritionally supported will it be possibleto identify the good genetic birds and devel op the species.
The current production targets that we set are achievable with most birds currently in production.

For the next few years B those that work with Blue Mountain rations and the whole feed and farm
management program, will see improvements in performance as the current breeders become
stronger and healthier. When we have several generations of correctly fed birds genetic selection
can commence. At the same time the rations can then be developed to support these improved
genetics.
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SYMPTOMSOF MAL-NUTRITION

BREEDERS:

Low Egg Laying B below 40 eggs per season as aguide
Variations from Season to Season

Inactive Breeders

Irregular Laying in Extreme Weather

Late Start in Season

Early Finish

Irregular Feather Moult

Y ellow Colour of Skin

Too Fat

Too Thin

Health Problems

Irregular Egg Sizes

Poor Egg Shell Porosity

Fertility below 90%

Early Embryo Death

Dead in Shell

Assisted Hatches

Deformities in Hatched Chicks

Chick Mortalities

Irregular Growth Rates within a batch

Records indicating slower growth rates as the season progresses
Records indicating poorer feed conversion as the season progresses
Increased Chick Mortality as the season progresses

There are environmental factors that can cause some of the above B but for the most part currently
poor Breeder Nutrition is the primary cause.

GROWERS:

High Mortality

Slow to Eat

Highly sensitive to Temperature Change
Y ellow Colouration

Deformities

Leg Rotations

Yolk Sac Infection

Slow Growth Rates

Limited muscle development

Poor Food Conversion

Poor Organ Development

Poor or NO Growth in the Winter

Prone to Disease

Prone to Bacterial and Fungal Infections
Prone to Parasites (Worms and Mites)
At Slaughter:

Small and/or Liversthat demonstrate disease of odd colours
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Fatty Livers

Small Hearts, Mushy Hearts

Yellow Fat

Excessive Fat

Oedema

No Fat

Dark Meat

Black Meat and Black Spots when exposed to the air
Pale Meat B White tinges to some muscles

Low Meat Yield

CONCLUSION

To optimisethefeeding of Ostrichesat all stages of the production chain, it isessential to recognise
the production potential of the Ostrich and their outstanding ability to respond to good nutritional
practices.

The TRUE cost benefit is the resulting High Quality Meat associated with these high levels of
production. Whilst there are producers who see only the skins as the product - it only makes
commercia sense to maximise the potential return from these birds. Feeding for Production and
Consistent "Quality" is of the utmost importance - BM is proven that it can bring these results.

If any of you would like meto cost BM formulationsin your area | would be pleased todo so. To
do this| would require the local costs of:

Lucerne Alfafamin. 17% Protein

Maize - min. #2 Yellow Maize

Dehulled Soyameal - 47% Protein (if not available 44% Protein)
Wheat

Wheat Middlings

Hydrolised Animal Fat or Refined Vegetable Oil

Closest port for shipping and numbers of birds to be fed if living Outside the US.
If in the US the milesthat you are from: David City, Nebraska or Omaha, Nebraska.
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Fat AsHealth Status I ndicator for
Ostriches

Ostrich Nutrition Bulletin #62
August 15, 2000
By Cooper, Benson, Holle

M essage From Daryl Holle:

Many of you have been requesting that the Ostrich Nutrition Bulletins contain some Ostrich scientific
articlesrather than the laymans|anguage of the continuous subjects of feed, feeding managment, and
farm management. While all 3 of those areas are of most importance in any production Ostrich
operation, it may be worthwhile to break from those discussions for a short while and re-print some
scientific datathat has been accomplished to date. Blue Mountain Feeds has contributed atremendous
amount of nutritional information to the Ostrich industry and much of it is now being converted to
scientific datafor all to benefit from.

Thefollowing article was accepted and published by The International Journal on Feed, Nutrition, and
Technology. TheAuthorsof thearticleare Daryl Holle of Blue Mountain Feeds, USA, FionaBenson
of Blue Mountain International, South Africa, and RG Cooper of the Department of Physiology,
University of Zimbabwe. The article islengthy but hope you enjoy!

FAT ASHEALTH STATUSINDICATOR FOR OSTRICHES
Originally published in Feed Mix -The International Journal on Feed,
Nutrition and Technology - Volume 8. No. 3

R G Cooper[a], F V Benson [b]and D G Holle[c]

Dietary lipid and cholesterol arereported to play amajor rolein reproductive performance of ostriches
and are thusinfluential on flock expansion. The omission of fat in feed isdetrimental to health due to
an inability to utilisefat-solublevitamins. A blend of animal fat and vegetabl e oils has been shown to
improve fat mobilisation.

Fat colour isimportant in gauging the general health and meat quality fromthe birds. The avoidance of
yellow fat in red meat production is seen asimportant dueto itslack of consumer acceptance asaresult
of its appearance and, sometimes, unpleasant odour. Y ellow fat has erroneously been considered not
important in the ostrich, as it has no fat trim or marbling. It is, however, an indicator of dietary
imbalances. This emphasises the need for a balanced ration in order to maximise body energy and
protein gain, and of the beneficial influence of supplemental fats on energy utilisation from non-dietary
lipid constituents. The development of such rations can be achieved most effectively through the joint
efforts of producers and scientific researchers.
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APPROPRIATE NUTRITION VITAL

Adequate nutritionisvital for good ostrich productivity[13]. Ideally knowledge of the specific nutrient
requirements of ostriches is needed to achieve maximum growth rates[28] and good meat yields [6].
Indeed, good quality meat isvital if the ostrich farmer isto maximise hisreturn oninvestment[11],[12].
Within the domestic birds, the current literature of lipid utilisation isrestricted mainly to poultry, much
of which discussesthe effect of dietary inclusionson lipid balance[1],[2],[4],[9],[20] and the provision
of metabolisable energy[23].

Dietary lipid and cholesterol have been reported to play akey rolein the reproductive performance of
poultry[14],[15],[19],[32] and are thus likely to be important in ostrich productivity. The correct
balance of protein and carbohydrate in the diet is important given their association with body fat
content[29] via hepatic metabolism. Imbalances are liable to lead to the deposition of yellow fat [6],
and can arise from sudden changes of dietary fat sources[25]. The aim of thisreview, therefore, isto
discusstheimportance of lipid in the diet of the ostrich, and itsrolein productivity viaitsinfluence on
growth and development.

FAT DEPOSITION IN OSTRICHES

Fat deposition in ostrichesis as aresult of hepatic mobilisation of fatty acids and glycerol. Thereare
currently only alimited number of reports on dietary fat digestibilitiesin ostriches. In one study the
feed used contained 7.3 % fat (Soya bean oil) and 33.9 % neutral detergent fibre (NDF), the
digestibilities of which were shown to increase with age[3] (Table 1).

Table 1. Apparent NDF and fat digestibilitiesin ostriches of different ages

Age NDF Digestibility % Fat Digestibility %
3 weeks 6.5a 44.1a
6 weeks 27.9b 74.3b
10 weeks 51.2¢c 85.7¢c
30 months 61.6d 92.9d
SEM 4.5 3.7

Means with different superscripts are significantly different (p<0.05)
Source: Angel (1993)

Studies of nutrient mobilisation in Ratites are limited. One study[31] makes an attempt to discuss
nutrient utilisation in emus, although the data presented therein cannot be related directly to ostriches,
because of anatomical differences between these two Ratite specieg27]. It has been reported that the
omission of animal fat in feed formul ationsis detrimental to the utilisation of fat-soluble vitaming[18].
The author describesthe mobilisation and storage of vitamins A, D3, E and K asbeing most efficient in
the natural body fat of the ostrich, being efficiently achieved with adietary blend of vegetable fat and
animal fat.
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Unfortunately, many manufactures of ostrich feed do not observe fat levels adequately. Observing a
balance of quality animal and vegetable fat in the ration at levels to match the nutrient levelsin the
ration, ensuresthe efficient carriage of fat-soluble vitaminsinto the bloodstream on adaily basis. Inthe
laying ostrich hen, stress may arise from high production or extreme weather, resulting in the
mobilisation of its fat reserves and fat-soluble vitamins for the development of eggs and embryos.

It isreported in poultry that most lipid in egg yolk isformed in the liver by using fatty acids obtained
from the diet or from novo synthesis. Therefore the provision of dietary fat decreases the need for
hepatic fatty acid synthesisand generally increasesyolk formation and weight of the egg. Indeed, it has
been reported by the NRC Nutrient Requirements for Poultry (U.S.A.) that vitamin A isimportant in
egg production, hatchability and fertility; vitamin D in egg production, hatchability, fertility and shell
quality; vitamin E in hatchability; and vitamin K in hatchability.

The addition of fat to the layer diet in turkeys has been reported to result in an increased egg
production, fertility and body weight[15]. Other studiesin poultry describe a significantly (p<0.01)
improved fat mobilisation in birdswhen vegetabl e oil s, and animal-vegetable blend fat isadded to their
dietg21]. In this study, diets containing no supplemental fat acted as controls, against which diets
containing 5 % of tallow, corn oil, soybean oil, animal-vegetable blend fat, or canola oil were
compared. However, in birdsfed diets containing palmitic acid, oleic acid or a50:50 (wt/wt) mixture
of these fatty acids, there was a significant (p<0.05) reduction in the apparent retention of nitrogen,
magnesium and calcium. This was confirmed in an earlier study[5] in which metabolisable energy
values of diets followed a trend similar to fat retention and independent of dietary calcium levels.
Hence the importance of ensuring a combined animal-vegetable fat mixture to the diet.

FAT COLOURING

Many studies fail to note the fat colour, liver condition and meat yield in their birds. It is often
considered that the yellow colour issimply caused by the use of maize and/or Lucerne, or grassin the
rationsand it isthe beta-carotenein theseingredientsthat isresponsible for the yellow colouration[26],
making many believe that fat colour is not a significant problem. The significance of fat colour is
becauseit isoneindicator asto the general health of the birds and can be used as adependabl e indicator
of meat quality and consistency from the birds[24].

There are also many referencesin other animals of lower meat yields due to poor muscle devel opment.
For instance, grass-fed cattle consistently achieve alower grade to those fed a balanced ration for a
number of daysprior to slaughter, and yellow fat is perceived asasignificant problem[22]. Lower meat
yields go hand in hand with carcasses that have yellow fat. Experiments with grass-fed cattle being
supplemented for a period prior to slaughter have experienced improved muscle growth, fat and meat
colour, and meat yield[24],[26], implying that ration imbalances and/or nutrient deficiencies are
prevalentin cattlegrazing. Indeed, grazed animalsrarely have accessto adequate vitamin and mineral
supplementation resulting in deficiencies of essential nutrients, and, like grazing cattle, ostriches being
fed adeficient diet, will experience lower meat yields and develop yellow fat.

From afarmer's point of view, the presence of whitefat isauseful "clue" asto the adequacy of his’her
rations and hig/her ability to maximisefeed conversionin hig’her birdg22]. What isnot understood by
many is that animals draw on their fat reserves during times of stress[16]. Whereas white fat is very
easily mobilised and can be quickly converted into energy, yellow fat istightly bound and mobilises
much more slowly especially when nutrient deficienciesare severe][6]. Whenfatiseasily mobilised, a
healthier bird will result especially during the winter months when slaughter birds are growing the
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fastest, and require additional energy during bad weather.

CONTROLLING FAT PRODUCTION

There are many components in the diet that control fat production and mobilisation. It is well
documented that an excess of energy inadiet will cause excessfat to belaid down and that an excess of
protein will convert to fat. One study demonstrated that in chicksfed dietsdeliberately void of protein
ingredients, carbohydrate and fat utilisation were significantly (p<0.01) diminished[30]. Theresponse
surface of body energy gain was roughly parallel to that of metabolised energy, the former being
dependent on the caloric ratio of dietary carbohydratetofat. Another study reportsthat the addition of a
relatively unsaturated fat or saturated fat to the diet enhancesthe dietary metabolisable energy[23]. The
authorsalso describetheinclusion of fat in the diet asincreasing the utilisation of energy from sucrose.

These studies emphasi se the need for a balanced ration in order to maximise body energy and protein
gain, and of the beneficial influence of supplemental fatson energy utilisation from certain non-dietary
lipid constituents. An excess of these nutrients may be caused through theinclusion levelsintheration
being too high, but more often, the cause of excessesisashortage and/or imbalance of vitaminsand/or
mineralsin aration that resultsin the animal'sinability to utilise the nutrientsin therations.[8],[10] It
has been reported that low phosphorus levels contribute to a poor utilisation of the high energy and
causes even greater fat production[17].

Calcium, phosphorus, zinc, manganese, copper, selenium, magnesium, potassium, and salt are a'so
important mineral s/trace mineralsthat assist with the total digestion processand arekey to fat and meat
production. Phosphorus, for instance, increases energy utilisation by helping livestock make better use
of carbohydrates in the rations. Vitamins A, D3, E and K also help with the digestion/conversion
process via their general effect in promoting weight gain and feed efficiency. In addition, the
B-complex vitaminsincluding Choline, Niacin and Biotin, help convert body fat to mobilised energy in
the bird.

The B-complex vitamins control or regul ate enzyme activity inthe body, and are principally involvedin
the breakdown of feed nutrientsfor absorption into the bloodstream. As such, these enzymes stimul ate
appetite, and promote an increase in production, more efficient feed utilisation and improved
reproduction. Deficiency symptoms are often severe; for instance, chicksdeficient in Niacin show poor
feathering, scaly dermatitis and sometimes a" spectacled eye". Certainly, if the bird has some body fat
but cannot mobiliseit, it just gets fatter[17] with undesirable effects on meat quality[11].

CONCLUSIONS

Minerals, trace minerals and vitamins must be balanced with the rest of the ingredientsin the ostrich
diet in order to maximise metabolic utilisation. Indeed, diets can be carefully formulated so that they
control the amount of fat desired and enhance meat yields[ 7]. Theimportance of using common sense
in the development of a productiveratite diet by the producer through observation, understanding and
experimentation, should not be overlooked asthisisoften crucial to successful flock growth. Working
hand-in-hand with scientific researchers in order to develop a more practical focus for improving
ostrich farming is also important.
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Prolapse In Ostrich Chicks- Causes &
Remedies

Ostrich Nutrition Bulletin #63
December 1, 2000
By Daryl Holle

A Prolapse condition in Ostrich chicksis one of those disordersthat if you have never experienced it,
you may not even know what it is. However, once you have experienced and witnessed it, it will never
be forgotten as it can be a most frustrating condition to deal with. Before we get into causes and
remedies, it would be wise to exactly identify the Prolapse Condition so al farmers are on the same
page in diagnosing this condition:

Exactly, what is a Prolapse condition?

Prolapse is the falling down or faling out, inversion, or displacement of a part of the animals
anatomy. Depending on the animal affected, some examples of common Prolapse can be a rectal
prolapse, a oviduct prolapse, an anal prolapse, a uterine prolapse or a vaginal prolapse. A
common Prolapsein cattle is the Uterine Prolapse. If it isgoing to occur, it will be after calving with
the entire Uterus coming out the back end of the cow, turninside out, and hangslike alarge pendulum.
Of course, when this happens, all of the major Uterine arteries of the cow are exposed and tearing or
bumping one of them will immediately cause the cow to bleed to death in ashort period of time--soiitis
amost serious condition that needs immediate attention.

In Ostrich, the most common Prolapseistherectal prolapse with an occasional anal prolapse. Itis
also possiblein Breeder Ostrich to have an oviduct prolapse, although | have never personally seen
one. An oviduct prolapse is also commonly referred to as a Blowout of the birds oviduct and is
characterized by alarge mass protruding from outside thevent. A rectal prolapsein Ostrichiswhen
the last portion of theintestine (or colon) tearslose and actually and comes out the back end of the bird
inverted (inside out). This can be a most startling condition to witness and most often happens in
Ostrich chicks of ayoung age--rather than adults.

A book caled The Merck Veterinary Manual, Fourth Addition describes rectal prolapse as A
completeinversion of the posterior portion of the rectum through the anus, usually characterized by the
protrusion of a large cylindrical mass covered with a congested, inflamed and often hemorrhagic
mucosa.

What isthe CAUSE of Ostrich chick Prolapse?
There are many theories and reasonsfloating around the world asto the cause of Ostrich chick prolapse.
Some say it is a genetic problem, while others say it is caused by the chick trying to pass very hard

pellet-like fecal material causing undue strain on the colon forcing it to tear lose from its supporting
connective tissue and allowing it to come out the back end of the bird. | personally DISAGREE with
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all those statements. It has been my explicit experience that Prolapse is clearly caused by nutritional
deficiencies in the animal's diet. Correcting the nutritional deficiencies corrects the problem and
prevents prolapse from occurring in the first place.

In support of my opinion, |1 again quote from The Merck Veterinary Manual which says. "Rectal
prolapse is encountered most frequently in young animals which are depleted in Protein, Vitamins
and/or Fluids, and which may have been consuming a higher fiber diet”. My opinion, however, is
greatly expanded from this statement:

Prolapsein Ostrich chicksis caused by weak connective tissue and muscles supporting theintestineand
weak sphincter muscles supporting the vent. This weakness of the supporting tissue and muscles
createsaflaw in thedigestive system of the bird. Thisflaw can be easily corrected with aproper and
balanced diet OF ALL nutrients required by the bird including Protein, Energy, Fat, Fiber, Minerals,
Trace Minerals, and Vitamins in adequate amounts. When the bird's diet is properly balanced, fed to
the birdsin proper amount, and ingredients are such that they are utilized by the bird properly, thebird's
muscles and connective tissue grow much stronger eliminating the digestive flaw, or weakness, inthe
system. It isthe weaknessin the digestive system that allows constipated birds to strain and tear lose
the connective tissue and muscles surrounding the intestine.  Therefore it is not the strain of moving
constipated fecal material through the intestine by itself that caused the prolapse, but rather the
weakened tissue and muscles surrounding theintestine, holding it in place, that allowsthe prolapseto
occur.

The proof of all thisisthe fact that when chick farms experiencing high incidences of chick prolapse
correct their feeding programs, eliminating the nutritional deficiencies, the prolapse problem eventually
CEASES. Chickscan still occasionally pass constipated fecal material without problems, difficulties,
or threat of prolapse. The sameistrue of cattlein my experience. A Prolapsed Uterus can be totally
eliminated after aperiod of timefollowing agood feeding program contai ning an intense management
of proper and balanced nutrition and good nutritional feeding with high nutrient utilization factors.
Even after difficult calving births, the cow's uterus will stay connected and not be torn lose from its
anchoring tissues and muscles.

There is a secondary factor that can cause prolapse in Ostrich chicks, and that isabird that is heavily
parasiteinfected. However, the nutritional deficiency syndromeisstill the major contributing factor to
the prolapse in this case as the parasite(s) are robbing the bird from its nutritional needs thereby
weaking the connective tissues and muscles of the intestine.

Remedy for Prolapse Conditions:

Oncean Ostrich Chick has prolapsed, it can be surgically fixed by an experienced Veterinarian. Thisis
usually done by stuffing the contents back in the bird, then suturing back and forth across the vent to
hold all in place. However, the success of thistotally depends how quickly the connectivetissue grows
back to hold all in place so the sutures can be removed. If the bird continues the constant straining of
the gut, the success of all this procedure is most certainly impeded.

The BEST remedy is a preventive remedy. That, of course, is to feed the birds a balanced diet in

proper levels allowing the overall health of the bird to prevent the prolapse problem. Feeding the
proper diet will also greatly improve digestive by moving feed faster through the gut, with higher fluid
levels, causing less strain on the intestinal connecting tissues automatically. Even in times when the
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chick is not feeling well and is experiencing some constipation for one reason or another, the healthy
connective tissues and muscles are strong enough to hold the intestine in place without problem.

It isalso wiseto make surethat prolapsed birds are not heavily infected with parasites. If they are, this
falls under good farm management practices and all birds should be treated for those parasites using
Veterinarian recommendations. After the parasite treatment is complete, then the feeding programs,
feeding management, and farm management practices must be re-analyzed and changed to prevent
prolapse from re-occurring.

Summary:

The Prolapse condition in Ostrich chicksisdirectly related to nutritional deficiencieseither in the diet
of the chick, or the diet of the Breeder Birdslaying the egg that the affected chick was hatched from, or
from some condition that is causing the chick to be nutrient deficient. If your farm is experiencing
problems with Ostrich chick prolapse, get some help NOW to totally analyze the diets being fed and
how they are being fed. Y ou can be assured that this condition can be remedied with corrective action
to your feeding programs, feeding management and farm management methods.
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Chalky Ostrich Eggs - Causes & Remedies

Ostrich Nutrition Bulletin #64
February 1, 2001
By Daryl Holle

1. Imbalanced Diet or Poor Diet:

The leading cause for this symptom is Bird diet. Animbalanced diet will usually be reflected in poor
egg qualities. A hen needs certain nutrients supplemented daily in her feed to ensure good production
and high quality eggs.

Chalky eggs can be adeficiency of several important nutrientsin the feed being fed the hen. If almost
every egg laid by thishenis chalky and the shell isonly one single layer thick, it morethan likely isa
nutrient deficiency or nutrient incompatibility somewhere in the diet (maybe several of them).

2. Two ShellsOn One Egg:

Every once in awhile, the hens internal egg factory can get out of timing. It isnot unusual to find a
chalky egg that hastwo shells. Theinside shell isnormal, but the outside shell is"inside out” or rough
side out. You can quickly identify this egg by breaking it and seeing two layers of shell with the
normal shiny surface of the first shell in between the two layers.

These double shell eggsare almost impossible to incubate as the embryo cannot get sufficient air supply
without some sort of alterations to the egg.

These double-shelled eggs are rare, but can occur 2-3 times per season from some hens.

Another good clue that the chalky egg is a double-shell egg isif you find awet spot in the pen (and
maybe afew fragments of egg skin) wherea"skin egg" was also layed by the same hen. Birdsusually
always eat skin eggs right away (they have no shell). In other words, two eggs were layed, one egg
received both shells and the other egg none!

3. SevereBacterial Infection In The Egg Tract:

Chalky eggs can be aresult of a severe bacterial infection in the egg tract of the hen. This occurs
becausethetissuewallsof thetract are severely inflammed and swollenin someareas. Sometimes, this
inflammation causes the cuticle gland (the gland that produces the shiny coating on the egg) not to
fuction properly giving the egg a very chalky appearance.

If thisis the cause of the chalky eggs, aimost every egg layed by this hen will be chalky until the
infection clears. Contact your V eterinarian to perform aswab sample of the egg tract and follow his/her
recommended treatment to eliminate the infection.

4. Genetics:

Genetics play an important role in egg quality. However, it is difficult to determine if genetics are
responsible for the egg deformity unless one makes sure FIRST that the diet of the hen is correct. |If
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changing the diet to a fully balanced diet with no added ingredients along with feeding the proper
amount per bird per day does not have an effect on the chalky egg syndrome, then genetics may bethe
dominating factor.

Some birds can have defects in their egg factory that result in constant laying of chalky eggs. If a
certain hen lays eggs that are difficult to incubate, it may be wise to dispose of this hen at the earliest
opportunity.
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TOGRIT or Not TOGRIT -That IsThe
Question!
Ostrich Nutrition Bulletin #65

March 8, 2001
By Daryl Holle

Over the years, | have heard more Pros and Cons about feeding Grit to Ostriches than probably any
other subject. Somefolksfeel Grit feedingiscrucial to good digestion and bird health, othersfeel itis
not necessary to Grit feed at al. Inorder tofairly answer thisquestion, one must ascertain alot of facts
and understand them thoroughly, then separate that from FICTION to make adecision that is correct for
the individual farmer and his’her operation.

FICTION:

Fiction Statement:
"Ostrich have to ingest grit to aid in grinding feed in their Ventriculus (Gizzard). Chickens have
Gizzards and need grit in the Gizzard to grind feed, so therefore Ostrich need grit also."

Answer:

Just because abird has a Gizzard does not automatically mean it needs to be fed Grit. The practice of
feeding Grit to chickens stopped decades ago as it was found that feeding a balanced diet of proper
nutrientswill cause the gizzard musclesto be much stronger enabling it to grind feed wonderfully onits
own.

Fiction Statement:

"My Vet says that he notices a distinct difference in the health of the intestines and internal organs
when Ostrich are fed Grit versus not being fed Grit and the birds fed Grit are always much more
healthy".

Answer:

In my opinion, the above statement is a matter of preference statement and has nothing to do with
FACTS. | have personally examined hundreds of Ostrich Gizzardsand intestinal tractsand haveyet to
find ANY correlation to the health of the organs and intestinesin regardsto feeding Grit or not feeding
Grit. What | do CLEARLY seeisdiffering health conditions depending on the diet fed. | have seen
just as many unhealthy organs on birds being fed Grit as | have on birds NOT being fed Grit.

Fiction Statement:
"The correct size of Grit to be fed Ostrich isthat the grit should be about the size of the width of their
toenail”

Answer:
That statement isaguideline statement and | understand that. I1tisnot wiseto feed Grit to small chicks
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that is the size of large marbles. However, if one is trying to aid the grinding system within the
Gizzard of the bird, small grit is aso important to the grinding action. For Adult birds, a mixture of
Sizes appears to do the best job and is what most Adult Gizzards contain--many sizes!

Fiction Statement:
"Ostrich being fed longer stem alfalfa (lucerne) or whole corn (maize), or grazing on grass MUST be
fed Grit in order to grind these more course materials”.

Answer:

In my experience, the above thought isnot necessarily trueat al. If fact, large Grit used on Adult birds
can sometimes cause more trouble than it does good by slowing down digestion and the rate of feed
passage through the gut. Upon examination of some Gizzards, large stones and Grit actually wad up
into aball causing alarge lump that just cannot go anywhere. The large Grit also keeps the Gizzard
from closing down completely preventing a good grind of the feed.

The Ostrich Gizzard is apowerful organ. On ahealthy bird, the Gizzard muscle can sometimes be as
thick as 3inches on both sides of the Gizzard. If thebird isbeing fed agood balanced diet of Calcium,
Phosphorus, trace minerals and vitamins, these nutrients will allow VERY STRONG muscle
contractions allowing the Gizzard to grind away on almost anything--and at the same time, move that
feed right through the intestinal tract for proper digestion of nutrients.

| have examined Gizzards that contain some whole corn that was being fed to Ostrich without any grit
or stonesin the Gizzard whatsoever. That whole cornwastotally pulverized by thetimeit reached the
small intestine--without the aid of any Grit or stones.

FACTS

Fact Statement:
"Granite Grit is the right Grit to feed as it contains sharp edges for good grinding and has very little
mineral content that can interfere with a balanced feed diet.”

Answer:

If oneisgoing to feed Grit, Granite Grit isthe right Grit to feed for all the reasons mentioned above.
NEVER fed Oyster Shellsas Grit to Ostrich. Oyster Shellsare very high in Calcium. While much of
that Calcium contained in Oyster Shellsisundigestible for Ostrich, it still may be enough to upset the
dietary balance (ratio) between Calcium and Phosphorus causing other difficulties with fertility and
proper bone/muscle growth.

Fact Statement:
"Grit feeding can sometimes cut down on dirt pecking and dirt eating--especially if the birds are
eating dirt to search for stones".

Answer:
In some cases, the above statement is a true statement--but not always! Some amount of dirt eating is
common for Ostrich and most timesit isa social event if birds are corralled in close quarters.

Fact Statement:
"Grit feeding can sometimes make matters worse in the Gizzard as long stemmed objects get tightly
wrapped around the Grit stones causing a large ball that cannot get out of the Gizzard and into the
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small intestine (slight impaction)”.

Answer:

The above statement is very true and | have personally seen it in Gizzards many times. The ball of
material can get wrapped SO TIGHT that it will take forever for that size object to grind itself down.
This large ball then also prevents other material around the ball from being ground as the Gizzard
cannot close down tight enough to do so. Thiswhole process greatly impedes proper digestionin a
timely manner and slows down the whole process.

Fact Statement:
"Feeding a proper nutrition diet to birds allowing them most vibrant muscle contractionsin the entire
gut system is probably much more important than the practice of feeding Grit".

Answer:
The above statement really needs no answer asit isafactual statement in itself.

SUMMARY:

Grit feeding is an option that is entirely up to the individual farmer. In my opinion, it is NOT a
necessary part of good feed digestion but some peopl e have tremendous good fortune feeding Grit while
others see absolutely no difference with or without feeding Grit. | have heard somefolks say that when
they quit feeding Grit, thefecal material expelled by the birds gets harder and more pelleted--when they
start feeding grit again, the fecal material expelled gets softer again. In my experience, the hard stool
versus soft stool is caused by the amount of water intake per bird per day and the rate of passage of feed
through the gut and the timeit hasto mix with volumes of water. It only makessensethat if lessfeedis
moving through the gut with usual volumes of water being consumed each day, the stoolswill be more
liquid than normal. If that isthe case, that is not always a good thing.

| have also been told by many farmers feeding whole corn as an ingredient that without Grit, they will
find some partially undigested corn and other feed material in the droppings. But, | have al so seen that
problem in bird droppings that were fed aggressive amounts of Grit. On the other side of that coin, |
have seen birds who never have had access to Grit all their lives grinding and digesting their feed so
well you cannot find anything left in their droppings.

In observing slaughter birds at the processing plant last year, | opened every Gizzard | had timefor. On
properly fed birds, some had stonesand grit in the Gizzard, somedid not. No matter which way, (Grit

or no Grit) the weight of the bird or the boneless meat yield of the bird did not vary between the two
types of Gizzards--which seemsto correlate strongly that it isthe diet being fed that is most important.

| am convinced that the practice of feeding Grit depends entirely on the nutritional diet being fed the
birds. If thediet isslightly deficient causing very weak muscle contractions--Grit may be of aid, but yet
sometimes may be a hindrance.

So, To Grit or Not To Grit--that option is up to Y OU and what works best for Y OU!
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Poor Nutrition Effects On Egg Follicles!

Ostrich Nutrition Bulletin #66
April 6, 2001
By Daryl Holle

Blue Mountain has just completed another most interesting project on Egg Follicle quality differences
within Ostrich Hens.  The condition of a cluster of egg follicles within the hen can clearly be a
determining factor on whether the hen is healthy and whether she can produce high quality egg yolks
that will produce high quality chicks.

It has been thought for some time that when an Ostrich hen is fed a nutrient deficient diet that is not
enough to sustain her own body Maintenance, she will begin to draw from her own body reserves of
which SOME of that reserve isfound in her own egg yolk follicles.

Dr. Pier Bertoni, of Italy, has also carried out research work on Ostrich reproductive organs with the
use of ultra sound scanning. He has reported that the sizes of ovaries vary considerably from bird to
bird and farm to farm. He has also referenced his observations of the birds drawing nutrientsfrom the
egg follicles when the feed rations fed are nutrient deficient.

The results of the Blue Mountain project have been most interesting. It is clear proof that birds fed
improper diets attempt to draw from the egg folliclesin order to correct their diet. Thisresultsin very
poor egg yolk qualities for the embryo or hatchling chick to grow on thereby causes all sorts of
mal nutrition problemswith the severity of the problem depending on the severity of the malnutrition
of the hen laying the eggs.

Since this project and descriptive analysis required PHOTOS for comparative purposes, | have put an
article on the Blue Mountain web site along with the photos to show what we found. Please click on
the link below and read the article on Poor Nutrition Effects On Egg Follicles for yourself:

http://www.blue-mountain.net/feed/p0002111.htm
Hopeyou enjoy the article and can learn fromit. These birds are quite wonderful in theway they fend

for themselves. But, if the nutrition is deficient, poor egg production and poor chick quality will most
certainly result as this project clearly demonstrates.
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Do Male & Female Ostrich Reguire
Separ ate Feed Rations?

Ostrich Nutrition Bulletin #67
May 7, 2001
By Daryl Holle

Thisquestion isasked most frequently these daysfromall around theworld. The concern of thefarmer
isthat Ostrich hen breeder feed rations usually contain high levels of Calciumfor egg shell production.
Sincethe Male Ostrich does not produce eggs, there becomes an automatic assumption that these high
levelsof Calciumin breeder feedsistoo much Calciumfor the Male causing himinfertility and awhole
list of other assumed problems.

Sincethe above explanation makes so much senseto farmers, they assumeit to be correct. Therefore,

it only takes one feed company representative, one researcher without the facts, or one farmer that
thinksthisassumptionis REAL and the rumors beginto spread. Inevery casethat | havefollowed
up trying to find some FACTS behind this rumor, there were no facts to support the high Calcium
theory whatsoever by itself but rather many other factorsinvolved. High Calcium feeds being fed to
Male Ostrich has been blamed for almost everything that can go wrong with the breeding OstrichMale
when it ssimply is not the case IF THE FEED IS A BALANCED FEED THAT HAS BEEN
FORMULATED CORRECTLY.

One of the main theories behind Ostrich Males getting too much Calciumisthat it will cause sterility.
This has happened in some other species and research supports that theory but Ostriches are NOT
another specie--they are Ostrich. Most Ostrich Male breeding problems can be traced to other feed
formula problems--either being fed in the present day or how they were fed in the past.

The FACT is that too much of ANYTHING can be toxic to Male Ostriches and may even cause
sterility. There are some very poor feed formulations being used around the world these days that not
only will cause problems in Male Ostriches, but Female Ostriches as well. Calcium requires an
adequate level of Phosphorus, Magnesium, Trace Minerals, and Vitamins to be proper utilized and
handled within the bird. If these elements are in place in balanced proportions within the feed, both
Male and Female can handle them well by taking what they need and excreting the excessin the feces
and urine.

Male Ostriches NEED good amounts of Calcium, but they al so need the supporting nutrientsto handle
it properly. Calcium isneeded for exercise and heavy breeding activity. It isalso needed along with
other nutrients for semen and hormone production but it MUST be balanced properly with other
nutrients.

As an example of how important Calcium isfor Ostrich Males, | will reference acase | worked onin

the USA many yearsago. An entireflock of Ostrich Breeder birdswere showing asevere deficiency of
calcium. Most breedersat thisfarm had stiff joints (both Males and Femal es) and the henswerelaying
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chalky eggs. After awhile, there was no breeding activity whatsoever and the condition continued to
progress until some of the breeder birds sat down and could no longer get up to stand. The most
interesting part of this severe Calcium deficiency wasthat THE MALES went down FIRST and were
affected most severely. The henswere still walking around, laying chalky eggs, but most of the Males
were down on the ground and could not get up to stand. There was a severe imbalance in the feed of
Trace Mineralsand Vitamins and a poor source of Calcium wasbeing used inthefeed causing all these
problems. Fixing those problems got al the birds back to normal within two weeks.

Theimportant lesson to belearned from that experienceisthefact that Male ostriches DO require large
amounts of Calcium--just like the Females--but they need the supporting nutrientsto be ableto utilize
and handlewithin their body, just like the Females. Thiscase made me even more suspiciousthat Male
Ostriches may need Calcium even more than Femal es but cannot provethat asaFACT eventhough this
case clearly showed that suspicion.

The most important thing to remember when feeding both Maesand Femalesisto feedaBALANCED
breeder diet. Also, feed a properly balanced Maintenance diet to the breeders in the off season to
replenish body reserves. NEVER feed extra calcium to breeder birds. If you are having troubleswith
chalky eggs, something isWRONG with thefeed or thebird itself. Changethefeed formulaand make
sureit isadequate, do not start supplementing thingsin an attempt to solve the problem. Putting extra
Calcium feedersin the breeder penisamistake. Feeding extra Oyster Shellsisamistake even though
some feed companies recommend it. Feeding extra Alfalfa (Lucerne) is amistake even though some
feed companies see no problem with it. Doing any of those things will upset the BALANCE of
Calcium to the rest of the nutrientsin the feed formula.

In summary, Male and Female Ostrich CAN eat the same breeder feed with no problems|F THE FEED
IS PROPERLY FORMULATED.
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What Is A "Balanced" Ostrich Feed
Ration?

Ostrich Nutrition Bulletin #68
June 4, 2001
By Daryl Holle

This question is hardly ever asked these days as most people around the world feel they have an
understanding of what a balanced rationis. The TRUTH isthat the word balanced has been used
SO MUCH inrelation to Ostrich Feed, that itstrue meaning when talking about Ostrich feed hasreally
been considerably skewed and is somewhat adrift from its original descriptive intent.

Webster's Dictionary describes Balance with many different applications and definitions depending
on the subject that the word balance is referring to. In the subject of Ostrich Feed Rations, the
appropriate definitions of Balance refers to:

"Being equal between contrasting or opposing elements”, "Equality between thetotal s of two sidesof an
account”, "to arrange so that one set of elements exactly matches the other", "'to bring into harmony or
proportion”, "ameans of judging or deciding".

Concerning Ostrich Feed Formulations, you have heard me say many, many times that the
FEEDSTUFF portion of the ration (examples. the alfafa (lucerne), corn (maize), soybean meal)
account for the majority of the Protein, Energy, and Fiber in aration and the feedstuff ingredients must
be of ahigh quality and correct sourcesin order to provide Protein, Energy, and Fiber at alevel that can
be easily utilized by the birds. But, the feedstuff portion of the ration accounts for only 50% of the
total productivity of the total ration and is only one side, one element, one portion of the total
ration.

Minerals, Trace Minerals, Vitamins, Amino Acidsand Additivesto Ostrich Feed providethe OTHER
50% of thetotal productivity of thetotal ration. The quality, amounts and sources of theseingredients
determine how well they can function to hold up their 50% of the total productivity of atotal ration.
These elements are the other side, the other element, the other portion of atotal ration formulation

and are called the SUPPLEMENTED portion that alow the whole ration formulation to work well.

Therefore, when the 50% FEEDSTUFF portion of the ration is BALANCED to the 50%
SUPPLEMENTED portion of the ration and BOTH SIDES are working together trying to be equal
and work in harmony, we now have a 100% productive Ostrich Feed Formulation. That isthe TRUE
definition of Balance when referring to feeding Ostrich a balanced ration.

The problems that have occurred in the Ostrich Industry is that Everybody is feeding a balanced
ration in their own eyes. All farmers have been told by their feed salesman that they are feeding a
balanced ration. Thereisasoamythintheindustry that when afarmer addsasmall bag of vitamins
to hishome-mixed feed formul a, it automatically becomesabalancedration. To provemy point on
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thissubject, | can clearly say that | get hundreds of emailsfrom farmersasking for help with their birds
problems. The mgority of the emails start out by saying something like the following:

"] am feeding a balanced feed ration to my birds but they will not produce any fertile eggs."

"My adult breeder birdsaredying for no apparent reason, thevet doesn't know what iswrong, |
am feeding a balanced feed formula from a local mill."

"My chicksall diewithin 3 weeks of hatching and | have had the Breeder birdsand chickson a
balanced diet for over 4 yearsnow."

"My hens constantly lay chalky eggsand | cannot understand it asthey have had nothing but a
balanced feed diet produced by a local feed company here."

"l grind and mix a balanced diet for my birds, but the breederswill not mate at all.™

You will noticethat in ALL these cases, the "assumption isthat the feed diet is balanced--when the
majority of the time, it is NOT! Think of it this way: Most all of the above bird problems are
Nutritional Deficiency Problems. If thediet wastruly balanced and the birdswere being fed properly,
there would not be all these problems. The diagnosis of most all these problems when everything is
closely analyzed, and many others like them, is that the diet is NOT BALANCED causing severe
nutritional deficienciesin the birds.

| have seen somefeed formulas produced by feed millsthat were clearly designed for CHICKENSand
yet it was acclaimed to be abalanced feed diet for Ostrich. | have seen feed formulas that included
Straw, Animal Protein Products, with very low levels of Calcium, Phosphorusand Vitamins--but yet it
was acclaimed to be abalanced diet for Ostrich. | have seen farmersfeed nothing but alfalfa (lucerne)
and only and sometrace mineralsand vitaminsin the drinking water claiming it to be abalanced diet.

The lesson to be learned from all of thisis NEVER ASSUME that the diet being fed your birdsis a
balanced diet. Thisiswhere Webster'sdictionary definition of "ameansof judging or deciding™ most
certainly becomes FACT. BALANCE is clearly judged in the eye of the beholder and the term
bal anced diet has many different meanings among farmers, feed mills, nutritionists, and other industry
people. It can mean anything and one should never put too much credibility in that balanced diet
statement. Onething you CAN count onisthefact that if you are having bird problems, your total bird
diet is probably NOT BALANCED--or is not being fed properly to alow the balance to work well.

In Technical Terms, my opinion of a balanced diet for any animal, including Ostrich, is when the
FEEDSTUFFS portion (50% of the total ration productivity) are of the source, type and amount to
MATCH OR EQUAL the other portion of theration, the SUPPLEMENTED portion (the other 50% of
the total ration productivity), which contains the correct source, type and amount of Minerals, Trace
Minerals, Amino Acids, Vitaminsand Additives. When these TWO SIDESwork together in harmony,
that is when full 100% productivity potential becomes reality and it is truly a balanced diet for
Ostrich.
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Two New Ostrich Nutrition Books Are
Availablel

Ostrich Nutrition Bulletin #69
July 3, 2001
By Daryl Holle

Y ou have heard me say many timesthat "Ostrich respond to good nutrition more than any other animal
species| have ever worked with". That statement iseven moretruetoday than it ever hasbeen. Ostrich
farmers around the world are finding out that their nutritional programs are lacking causing terrible
problems with viable Ostrich PRODUCTION. When nearly 70% of the cost of raising Ostrich isthe
expense of feeding them, it isamost prudent decision to make sure the feed diet isaproductive feed
diet. The task of identifying whether or not your Ostrich feed is a productive feed can be most
complicated and areal chalenge. To help with that task, you need:

Book #1 -- "UNDERSTANDING PRODUCTION OSTRICH NUTRITION"

A new book written by Daryl Holle of Blue Mountain Feeds and co-authored by Fiona Benson of Blue
Mountain International. Thisbook isprobably the most comprehensive book available on the subject of
Productive Ostrich Nutrition and is most certainly one of akind in that respect. It is completely
written is straight forward laymans language and covers every topic on productive nutrition for
Ostrich along with lots of writings on Feeding Management and Ostrich Farm Management. Y ou can
view the table of contentsindex for this new book and read more about it on the Blue Mountain Web
Site at:

http://www.blue-mountain.net/feed/p0000231.htm
Book #2 -- ""The OSTRICH DIAGNOSTIC CENTRE"

A book written by Daryl Holle of Blue Mountain. Thisbook isbased on years of experience working
with thousands of Ostrich all over the world. Thisbook is not only one of akind, but the first of its
kind and a book no Ostrich farmer or Ostrich Veterinarian should be without. If you or your Vet are
having troublefiguring out a problem in your Ostrich operation, that symptom can probably befoundin
this book along with a suggested cause of the problem. This book covers more than 90% of the most
common symptoms found in most Ostrich operations.

The book iswell-designed and arranged so the user can start with only asymptom being witnessedina
bird group (breeder birds, chicks, growers, etc.). That symptom will get defined more clearly with a
series of questionsand linksto other pagesin the book showing more detailed symptomsand eventually
leads the user to afinal page for that defined symptom. On this final page are explanations for the
possible causes of the symptom so that it can be corrected if at all possible.

The Ostrich Diagnostic Centre has a tremendous amount of Ostrich information and is most
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interesting reading for educational purposes even if you are not having any present Ostrich problems.
Reading through this book is of great help to keep an eye out for some of these symptomsin Ostrich
and be ready to react to them when you see them in your birds. Y ou can view the all-encompassing
table of contents at the Blue Mountain web site at the following address:

http://www.blue-mountain.net/feed/p0002182.htm
ORDER YOUR PERSONAL COPY OF BOTH BOOKSTODAY:
Y ou can order directly from the Blue Mountain web site at the pagesindicated above. Or, you candrop
me an email at daryl@blue-mountain.net and | can personally assist you. | am really excited about

both of these new books asthey most informative on subjectsthat will help every farmer (and others) in
the world.
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Deter mining M anufacturing Quality of
Ostrich Feed "'Pdllets™

Ostrich Nutrition Bulletin #70
August 4, 2001
By Daryl Holle

There are many Ostrich farmers around the world that prefer to feed their Ostrich feed inthe PELLET
form that is made by alocal feed mill. Some prefer this physical form of pellet feeding rather than
feeding a mash, meal, or ground feed. Pelleted Ostrich feed works great also if it is a quality feed
formula designed for production and then manufactured into a pellet correctly.

In my years of Ostrich Nutrition Consulting, | have been sent hundreds of feed samples from many
countries of which many of them are pelleted feed samples. | have noticed that very few feed samples
have been properly pelleted and am seeing all sorts of what | call Crimes against a quality feed
formula because of an incorrect pelleting process. Part of these crimes are caused by customer
preference in what he/she is requesting of the mill, part is caused by the local mill itself during the
actual pelleting process.

In order to fully understand what the crimes are in pelleting feed, it is first most important to
understand that one can have the very best feed formulain the world that is designed for good Ostrich
production and growth, but that great formulacan be absolutely DESTROY ED if the pelleting process
isincorrect. Next, it isimportant to understand what the attributes are of a good quality pellet:

Pellet Par ameters:

Diameter Size

Length

Amount of Heat Used

The Amount of Moisture Used
The Hardness of the Pellet
The Mix of each Pellet

To explain the proper and improper methods of each of the above itemsin detail:

DIAMETER SIZE:

The pellet size used by the mill making the pelletsiscrucial and directly affectsthe quality of thefeed
for Ostrich. Inorder to understand that statement with some common sense, understand that the worst
enemies of quality feed--things that degrade quality feed are Heat, Moisture, Friction and Pressure.
One must be very careful when applying heat, moisture, friction and pressureto feed asif any of those
enemies are too high, the feed nutrient value will greatly suffer.

To best explain the pelleting process, imagine alarge tube-like chamber that has an auger insideit with
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adieat the end of the chamber containing small holes (the size of the pellet) that the feed must pass
through. To manufacture pellets, feed isfed into the chamber and mixed with STEAM which moistens
the feed allowing the auger to press the feed through the holes at the end of the chamber. The heat
and moisture generated during this process cause the pellet to form and stick together after the pellet
cools.

The diameter SIZE of the pellet is most crucial here asit should make common sense to you that the
smaller the size, the more friction and pressure it takes to get feed through those small holes. The
larger the size, the less resistance it takes to get feed through the holes--lowering the friction and
pressure. Also, the smaller the size of the pellet, the hotter the die gets because of more friction
(heat). Thelarger the size of the pellet, the lesser the heat because of lessfriction to get feed through
the holes.

The ideal temperature of pelleting feed is between 165 -170 degrees F. (74-77 degrees C.). This
temperature will allow most of the natural enzymes and the greatest amount of supplemented vitamins
in the feed formulato SURVIVE. Pelleting temperatures in excess of those numbers, enzymes will
begin to disappear and vitamins begin to degrade rapidly. Thisrequirescareful monitoring by the feed
mill so that the feed ingredients do not get scorched.

Many feed mills are operating under tight schedul es and they are mostly concerned with throughput
each day. Running a pellet machine at high speed will yield more tons of pellets per hour (pellets
faster) BUT causes extra HEAT and FRICTION--plus PRESSURE. All enemies of a quality feed
formula.

Now | am sureyou can apply some common senseto why the PELLET SIZE can be atell-tale fact of
pellet quality. There are many very small pellets being madein the world, | call them mini-pellets.
They measure adiameter of about 1/16th inches (1.6 millimeters) in sizeand they are ALWAY Sglazed
very shiny indicating alot of heat was applied to forcethisfeed into thistiny pellet. These mini-pellets
should not be used for Ostrich feed AT ALL. Not even for baby chicks as the feed gets too hot and
results in scorching the feed. As much as 20% or more of some feed nutrients can be lost
manufacturing feed using the tiny mini-pellet.

On the other extreme, there are LARGE pellets showing up in the industry. These pellets measure a
diameter of 1/4 inch (6.35 millimeters) and larger. While this may be ideal for solving the heat,
moisture, friction and pressure problems of pelleting feed, they aretoo large for many smaller growing
birdsto eat well. And of course chicksdo not stand achanceto eat and swallow thislarge pellet. Adult
Ostrich seem to do well on this large pellet size as long as the pellet is NOT TOO LONG. More on
length later.

The correct and optimum diameter sizefor an Ostrich pellet isaround 3/16 inches (4.75 millimeters) in
diameter. Thissizeisagreat compromise on the heat, moisture, friction and pressure problems plus
most all groups and bird sizes can eat this pellet readily. Newly hatched chicks can be fed easily by
crumbling this size pellet with a crumblizing machine at the mill. This alows the baby chicks to
consume good amounts of feed and the feed will still have the mgjority of its nutritive value.
LENGTH OF PELLET:

Pellets should never be more than 3/4 to 1 inch (19-25 mm) in length for any Ostrich. All pellet
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machines have acut off blade asthe pelletsexit the holesthat cutsthe pelletsto length. If thiscut-off
bladeisadjust to agreat length, the pelletswill betoo long. Thiscausesslower feedintakesin Ostrich-
-especially if the pelletsare HARD. | have seen somefeed pellets 2-3 incheslong (50-76 mm) and that
isfar too long for even adult Ostrich to choke down into their stomach.

AMOUNT OF HEAT USED:

Assaid earlier, the optimum temperature of the pelleting chamber isaround 165-170 degreesF. (74-77
degrees C.). That will result is somewhat a softer pellet, which somefarmersdo not like, but also will
result in afeed that is FULLY FORTIFIED according to its production feed formulation. In other
words, the birds are going to get al the feed fortification that you PAID for. Don't mess that up by
allowing the feed mill to pellet at too high of temperatures. Y our birds will suffer for it.

Excess heat being used can always beidentified by apellet GLAZE on the outside of the pellet. This
glazeislike amirror finish to the pellet. That glaze means excess heat was used to make the pellet
which damaged some of the nutrientsin the feed.

HARDNESSOF THE PELLET:

Pellet hardness goes right along with the amount HEAT used. Some farmers really object to there
being fines or powdered meal intheir pelleted feed. They claimthebirdswon't eat thesefines, or that
the wind blows them away and so on. So, they tell the feed mill making the pelletsthat there had better
be no finesin the feed. The only way the mill can be sure of thisis crank UP the temperature to
achieve a very hard pellet that will not break up into some powder. Some mills also use a product
called pellet binder and sometimes this helpsto prevent finesin the feed and sometimesiit doesn't--
just depends on the feed formula and the outside environmental temperature and humidity on the
pelleting day. Operating the pellet machine at high temperatures will eliminate most fines, causing a
very hard pellet, and a scorched pellet all at the same time--most undesirable.

So, be careful about your complaints about FINES in thefeed. It is much better to have a softer pellet
made at lower temperatures which has retained as many feed nutrients as possibleinthefeed. That is
what you are paying the high feed pricesfor--NUTRIENTS--don't destroy those nutrients by trying to
eliminate finesin the feed. The birdswill suffer fromiit.

It isamuch better ideato try to figure out WHY your birdsdon't eat the fines or powder infeed pellets.
Usually thisisbecause some of theingredientsin thefeed are not quality ingredients and the powder of
those poor ingredients are not appetizing to the birds at al. Keep in mind that many farmers feed
MEAL feedswhich is nothing but fines and powder and have great success with that. So powdered
feedsare eaten by Ostrich every day. Ingeneral, if thefeed formulais correct and the feed has not been
scorched by pelleting, 90% of the birdswill eat the fines or powder just fine. Those that won't, just
clean the fines out of the feeder and discard them--at least they are getting the full potency of the
pellets they ate.

AMOUNT OF MOISTURE USED:
Pelleting feed requires moisture to enable the pellets to stick together. Most pelleting machines use
STEAM asasource of moisture asit thoroughly can penetrate the feed in the chamber quickly beforeit

enters the die containing the holes that form the pellets. Excess steam can cause wet feed and the
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pellet moisturewill betoo high causing it to mold quickly in the warm summer months. High moisture
isalso an enemy of feed nutrients causing them to degrade quickly. It can also causethefeed pelletsto
be TOO SOFT causing them to break up resulting in lots of fines and powder. The pelleting process
takes lots of experience to operate correctly as outdoor temperatures and humidity most certainly
changes the factors on how the pelleting machine is to be operated on a certain day.

HARDNESSOF THE PELLET:

We have already discussed thisin some of the abovetopics, but it ismost important that the pellet isnot
too hard. High heat, friction and pressure are the main causes of ahard pellet. Hard pelletswill also
usually demonstrate amirror Glaze on the outside of the pellet. Theideal pellet hardnessisapellet that
shows no signs of glazing and breaks up easily by rolling it briskly through your fingertips. This
softer pellet will cause morefinesand powder, but you are getting the FULL POTENCY of nutrientsto
your birds and that is what you are spending your hard-earned dollars for.

Another reason that pellet hardness is an important factor is the elapsed times of digestive functions
within the Ostrich. To experiment with this yourself, take a handful of pellets and place themin a
shallow pan with about 1/4 inch (6-7 mm) of water added to the pan. See how long it takes for those
pelletsto absorb the water and begin to swell and break up in the pan--don't stir or move them around,
just let the pellets absorb the water naturally. Very hard and glazed pellets may take 4-5 hours before
they finally start absorbing water, softer pelletswill begin to breakup in 1-2 hours. Y ou can easily see
by doing this experiment that ahard pellet causing DELAY Sin digestive breakdown of the pellets. An
Ostrich only has 24-36 hoursto totally digest feed beforeit passes out of the digestive system. So, you
want a pellet hardness that will allow thisto begin as soon as possible. Very hard and glazed pellets
delay the digestive process--the feed doesn't stop moving, it continuesto move through the gut but the
total digestion of al nutrients is missed because of the delayed breakdown.

THE MIX OF THE PELLET:

It only makes common sense that the feed must be thoroughly mixed well before the feed goesinto the
pelleting machine. If it is not, the result will be pelletsin the feed of varying colors. A poor mixing
operation will cause some pellets to be green, some brown, some gray. Each and every pellet the
Ostrich eats should contain the same nutrients if the feed was thoroughly mixed before pelleting.
Varying pellet colorsin the same handful of feed indicate that the feed was not mixed thoroughly. This
means that the bird eating those off-color pelletsis going to get a different diet (possibly unbalanced
diet) than other birds eating the normal colored pellets. Birds can be selective on color and some birds
will actually pick out a certain pellet color--so make sure the feed is all of the same color which
validates your feed was mixed properly before pelleting.

On the subject of pellet color, there is one more factor that should be most important to you. Most
Ostrich feeds are green in color reflecting the good quality Alfalfa (Lucerne) ingredient used to make
theformula. When Alfafa(Lucerne) isscorched (burned) during the pelleting process, it will causethe
pellets to be very DARK green. Scorched pellets come about in two ways: If al the pellets are very
dark green, the pelleting temperature was far too high scorching all the pellets and damaging the feed
nutrients considerably. If thereisonly afew pelletsin the feed here and there, those few dark green
pellets are probably the pellets Ieft in the HOT DIE of the pelleting machine from the batch of feed
made previoudly. Thereusually isnoway to empty the die (holes) of apelleting machine until the next
batch of feed isrun forcing the feed of the previous batch out of thedie holes. But, during thetime that
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feed wasin that hot die, it was scorched and damaged. Thisisonly avery small amount of feed and
can be witnessed by only afew pelletsbeing dark green in the total feed mix. Itishard to prevent that
problem and most millssimply ignoreit whichisproper. But, it does show you the difference between
scorched pellets and proper pellets. If ALL your pellets are very dark green, some changes are most
certainly recommended asyou are not getting the proper nutrition to your birds aswasintended by your
feed formulation.

Lastly, therearestill some mills making Extruded Ostrich feed pellets. An Extruder machine operates
totally different than apelleting machine. Thefeed ingredients passing through an extruder experience
tremendous Heat, Friction and Pressure--many times more than a pelleting machine. Extruder
temperatures can run as high as 300-400 degrees F. (148-200 degrees C.). Theresultsof Ostrich feed
being fed through an extruder machine is most negative due to the high losses incurred by the high
temperatures, friction and pressures. Ostrich feed should never be manufactured by the extruded feed
method.
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Ostrich Chick Raising Difficulties!

Ostrich Nutrition Bulletin #71
September 17, 2001
By Daryl Holle

RESULTSOF THE "REQUEST FOR QUESTIONS" BULLETIN SURVEY:

Thanks to all the people that sent in questions for Ostrich nutrition subjects and bird problems--there
were a significant number of responses. The most popular subjects sent in order of popularity were:

1. "My chicks havediarrhea and are dying at 7-14 days of age--WHY ?*

2. "My chicks aredying from Fading Chick Syndrome symptoms, please help."
3. "What isthe answer for preventing Splayed or Turned Out Legsin Ostrich?"'

4. ""How do farmer s change feeding programs as the br eeding seasons change?"'

5. "Hastherebeen any work done on Amino Acid requirements of Ostrich?"

6. ""What are the minimum nutrient requirementsfor Ostrich?""

7. ""Why do my baby Ostrich chicks get gut impactionson grass?"

Blue Mountain has previously written alot of information on all the above subjects many times over
either through previous Bulletins, Articles or Books. We have researched these subjectsintensely for
over 10 yearsnow. Many of the questions do not have SIMPL E one-step answers but the answers ARE
KNOWN. Unfortunately, it takesagreat deal of reading and understanding to find the answersto most
of these problems. However, it is most important to understand that there ARE answersto al of these

problems as they are all most common problems and questions related to Ostrich production.

Thorough discussions by Blue Mountain of the above subjects can be found in one or more of the
following locations:

The Blue Mountain Web Site: http://www.blue-mountain.net/feed/index.htm

Blue Mountain Book: ""Ostrich Diagnostic Centre'
Blue Mountain Book: ""Under standing Productive Ostrich Nutrition™

Past Blue Mountain Bulletins: http://www.blue-mountain.net/feed/index.htm
There also will be a NEW BOOK coming out, written by myself, called "Ostrich Feeds & Feeding

2001" (replacing "Ostrich Feeds & Feeding 1999") which will contain ALL the Ostrich Bulletins
published since inception of the Blue Mountain Ostrich Nutritional Bulletin program (nearly 5 years
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now). If you areinterestedin purchasing any of these books, email me at daryl @blue-mountain.net as|
will guide you in the right direction.

Unfortunately, people are generally looking for a SINGLE FIX or MAGICAL SOLUTION to their
chick raising problems and rarely is that ever the case. The correct solutions generaly lay in atotal
revision of their Nutritional feeding program, Feeding Management program, and Farm Management
program. People generally don't like to hear those words as they just want to quickly fix the problem
whichisnearly impossibleto do long term unlessthe BA SIS of those problems arerevised and repaired
FIRST.

A perfect example of thisisthe Fading Chick Syndrome problem--and the problem of chicks dying at
an early age with green diarrheaas the only observed symptom. Fading Chick Syndromeisacatch

all phrasefor chicksthat mysteriously die at an early age--sometimeswith diarrhea present--sometimes
not! Blue Mountain has written a great deal of information about Fading Chick Syndrome (FCS), it
causes, its solutions, and how to prevent thisterrible syndrome and deal with it consequences. FCSis
not a mysterious virus, nor is it a strange or unknown problem in Ostrich--it is most common
throughout the world in Ostrich production.

Below is an excerpt from the Blue Mountain Book called "Ostrich Diagnostic Centre" that is an
introduction to the causes of the FCS problem in Ostrich Chicks. Thiswill giveyou agood ideaof how
complex these birds raising problems are and they already have been thoroughly researched by Blue
Mountain. ALL Ostrich farmers should have a copy of this book and also the book called
"Understanding Production Ostrich Nutrition™. By thoroughly reading these books several times, loads
of knowledge can be gained that will alow farmers to begin making changes and finding solutionsin
the right direction.

OSTRICH CHICK RAISING DIFFICULTIES

(Thefollowing isan excer pt from pages 68 and 69 of "'Ostrich Diagnostic Centre™ Book
written by Daryl Holle of Blue M ountain Ostrich Feeds)

Fading Chick Syndrome (FCYS):

Fading Chick Syndrome (herein referred to as FCS) is a most complicated syndrome to diagnose
properly. It is the opinion of Blue Mountain, developed by many years of experience doing chick
autopsies, working with many farmersexperiencing FCS, and experiencing it ourselves, that the causes
of FCS are numerous.

Rarely is there ONE set of circumstances that cause FCS. It most often is an entire set of multiple
circumstancesthat set themselves up properly, creating an end result of severe FCS problemsin chicks.
Chicks diefor any number of reasons--not all of these reasons are due to FCS. So, first it is helpful to
identify the FCS symptoms as we know them to be.

Blue Mountain Definition of FCS:

The symptoms of " Fading Chick Syndrome" arejust what the nameimplies. Very young chicks, usually
between 7 to 21 days of age, quit eating feed and then gradually start to fade away, getting weaker and
weaker, usually ending in death. The 7 to 21 days of ageis not a stable factor aswe have seen FCSin
chicks up to 5 months of age, but usualy it isfirst noticed in the newly-hatched chicks just getting
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started in life.

Visible Symptoms of FCS:
1. Chicks stop eating or gradually cut back on feed consumption.

2. Fecal droppings sometimes range between extreme diarrhea and extreme constipation--color of
droppings may also vary. The important clue here isthat rarely are droppings "normal™ during FCS.

3. Chicks severely cut back on water consumption.

4. When agroup of chicksrun together, the FCS affected chickswill run ashort way, then sit down and
close their eyes--sometimes making atrilling sound.

5. In advanced stages of FCS, chicks are listless, lethargic, and spend alot of time sitting.

6. Chicksdie suddenly for no other apparent cause. FCS death ratesin groups of chicksare usually very
high. The first chick dies one day, and second and third die the following day, and then it escalates
through the entire group of chicks with very few surviving the event in severe cases.

7. In SOME FCS cases, an autopsy may reveal brownish/greenish liquid in the intestines, or the
stomach, or the gizzard. There also may be easily identified "enteritis’ (redness or hemorrhaging) on
some of theintestines. In TRUE FCS cases, the stomach isusually void of feed but may contain sticks
and other large objects dueto the stress the chick wasexperiencing. Thereaso will bevery littlefat left
on the bird on autopsy--little or no fat around the heart, little or no fat on its belly, and minimal fat
within the body cavity itself.

Causes of FCSin Ostrich Chicks:

It ismost important to understand that the cause of FCSusually isnot ONE thing, but rather amultitude
of causes that combine to "set up" the FCS situation. Below is a list of known causes that either
individually, or in combination, will result in an FCS situation. Go to any topic below for an
explanation on that subject:

Nutritional Deficiencies (breeder hen & chicks):  Pg. 70

Bird Stress: Pg. 73
Clostridium Bacteria Invasion: Pg. 76
Chick Feeding Management: Pg. 80
Gut PH Factor Changes: Pg. 84
Poor Bio-Security: Pg. 86

Notes:

FCS can hit any farm at any time. There are farms that have gone years without an FCS problem and
suddenly it occurs. We have witnessed two farmsthat claim to be producing chicks exactly inthe same
manner, with the same chick raising techniques, and suddenly ONE farm will get FCS and the other
farm will not--even when chicks have been hatched in the same incubator for both farms.

In most al cases of FCS that we have worked with (hundreds), no matter how confusing the
circumstances, we have been able to identify and attribute the cause to one or more of the areas listed
above.
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Most FCSincidences can be prevented with theimplementation of good nutritional diets, good feeding
management practices, and good farm management practices. But, if one makesan error in any of those
3 areas, it isonly amatter of time before FCS will appear in the chicks.

(End of Excerpt from "Ostrich Diagnostic Centre'" Book)

There are nearly 40 pages dedicated to FCS and chick raising difficulties in this book--far too much
information to post in monthly Bulletins--although portions of this information has been used as
Bulletin subjectsin thepast. Again, both Blue Mountain bookswork together to givethe farmer agood
understanding of what isrequired to productively raise Ostrichin aviable manner. Farmersthat have
read these books several times and have studied them havefinally come to an understanding of how to
fix many of these Ostrich production problems--so can you!
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Minimum Nutrient Requirements &
Ostrich Feed Formulas!

Ostrich Nutrition Bulletin #72
October 8, 2001
By Daryl Holle

The most frequent comments and questions we are asked these days are:

"What arethe Minimum Nutrient Requirementsfor Ostrich?""

""Please recommend premix composition™

""Please comment on our rations and provide corrections as appropriate?"
"We need afeed formula, please advise™

"We arefeeding our birdsto South Africa recommendations!™

When peopl e request the Minimum Nutrient Requirements for Ostrich, it islike asking "Why isthere
ran?' The answer to the both questions are known, but there are so many parameters and variables
surrounding the answer that it isimpossibleto quantify it with asimple answer of stated measurements.
Thereis aGREAT difference between Minimum requirements and Production requirements for
Ostrich. There are also mgjor differences in Minimum Production Requirements and Maximum
Production Potential Requirements.

The needed nutrients vary significantly between Breeder birds in-season and out of season, growing
chicks or adolescent growers--and so on. Each group of birds has different nutrient needs--each
production goal has varying needs within each group.

Feedstuff ingredient compatibility is an extremely important factor to be considered as part of ration
formulations but is not referenced in the Nutrient Requirements. How nutrients are utilized (or how
they perform) depends totally on the type (source) of feed ingredients used. One could develop two
breeder feeds that ook identical from anutritive content (21% protein Breeder feed as an example)
and the outcome would be that they are totally different feeds from a "production” point of view
depending on the sources and types of feedstuff ingredientsused. Itisvery likely that only onewill be
successful or very possibly NEITHER of them are successful. Feeding Ostrich (or any other specie) for
good production goeswell beyond knowing the Minimum Nutrient Requirements--therefore, knowing
the Minimum Nutrient Requirements alone is of very little value.

There is a difference between Nutrient Requirements and Feed Formulation Recipes and there is

evidence of some confusion between thetwo in somecases. The Feed Formulation Recipe definesthe

exact level of Ingredients in each formulation as opposed to the actual Nutrient levels. Most premix

companies provide the Feed Formul ations recipes that match their premixes. |f you are provided with

a Feed formulation recipe without an accompanying premix, the results will be disappointing. The
premix can be considered asthe "engine” of aformula..awell designed premix provides 50% or more of
the production performance characteristics of any feed formula. A poorly designed premix can havea
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negative impact on performance and in some cases compromise the health of the birds....especially
when a premix designed for a different species is utilised in an Ostrich feed ration. The comments
above regarding the importance of ingredient sources are as critical in the premix asthey are with the
major ingredients.

We have reported to usregularly, by millsand farmersin different areas, that their Feed Formulations
are based on South African Recommendations as if this is something to be sought after, well
researched and successful. The difficulties experienced by so many producers using so-called South
African Recommendations are proof that thisis not the case. South Africaisasnew to production
ostrich as all other countries now producing Ostrich. Until 1993 Ostrich was a controlled monopoly
industry in South Africabased on controlled supply of feathersand skinswith meat being aby-product
and overproduction always feared. Production statistics have been well documented as being very
low. In growing birds, the 14 month perceived optimum slaughter age to alow for harvesting of an
additional feather crop and producing an ideal skin led to rations to hold the birds as cheaply as
possible. These rearing methods required a high value for the skins to be profitable. Astheindustry
movesto greater volumes and amarket driven industry, there are anumber of South African farmers
that now recognise the need to change to more productive types of Ostrich feed formulas and
management systems if they are to remain competitive.

Therefore at present, feeding your birdsto South African Recommendations may not necessarily bea
good thing as most South African feed formulas are tailored to totally different and specific goals and
do not always include the crucia parts of a productive feed formula resulting in good fertility,
hatchability, chick survivability, growth, and excellent Ostrich end-product qualities.

It is worth noting that many of our requests for the Nutrient Requirements and/or feed formulas for
Ostrich are coming from other feed companies, nutritionists or scientists employed by producerswhich
strongly indicates atotal lack of knowledge throughout the world on the subject. Blue Mountain has
worked intensely over the yearsto establish the Nutrient Requirements and productivefeed formulas

for Ostrich at their own expense and did not offer their products or services to the public until these
items were production verified and proven. Blue Mountain's only reimbursement for all this effort is
through the sale of itsfeed products, programs and nutrition management consulting. Blue Mountain
stands ready to help any farmersin any country get on the right track towards a productive and viable
Ostrich operation by working together towards the same goals. Let usknow how we can help Y OU.
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Stopping The Ostrich Industry ""Downward
Spiral™ In Your Country!

Ostrich Nutrition Bulletin #73
November 5, 2001
by Daryl Holle

Since the Ostrich Nutrition Bulletin is sent to subscribers in amost every country of the world these
days, | thought | would share some thoughts and observationsthat continually happen from producer to
producer and country to country. The patternisawaysthe sameand it ismost frustrating--not only to
me but to all Ostrich producers around the world.

With the today'swonderment of instant email communications, it probably isagood timeto discussthe
Downward Spiral that | see in the Ostrich Industry that is continually being developed country by
country. Maybe by stating thefactsas| know them to be, some newer Ostrich countrieswill recognize
the symptoms and take stepsto side-step them beforeit isalso too late for them. Experienceisaways
the best teacher, and experience in the Ostrich industry says that the industry in any country MUST
PROGRESS at a constant rate or it will fail in the very same manner as many countries already have
beforeit.

The pattern of what | call The Downward Spiral is most recognizable. The patternisamost aways
thesame. It startswith lots of hopesand dreamsthat can berealized if progressive stepsaretakento
advance the industry. These hopes and dreams are usually squelched when the local industry in a
country begins taking regressive steps backwards in an effort to economize and those steps are
usually the beginning of the END for most individual country Ostrich Industries. 1t happened it the
United States and was most predictable--and since then is happening over and over again--country by
country.

The GOOD NEWSisthat the Downward Spiral is clearly preventable and does not need to happen.
However, trying to convince people of that in atimewhen their local industry isintotal turmoil isnext
to impossible unless the people are willing to pay attention to what makes sense in a progressive
livestock industry and quickly begin moving in a progressive direction.

What is""The Downward Spiral?"

The Downward Spiral isacomplicated set of circumstancesthat take place over aperiod of timewithin
the local Ostrich Industry. Lots of it has to do with Human Nature but most of it has to do with
Economics and the producers ability to raise a Economically Viable bird. If the producer is not
raising an Economically Viable bird for the processor, and a good quality meat, hide, and oil product
for the consumer, things rapidly begin going downhill. This forces most everything in the local
industry to continue towards aregressive path downward. Finally, thelocal industry comesto aclose
(for the most part) as the regressive movement can only go down so far before it ENDS.
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What isthe main cause of **'The Downward Spiral?"'

Using proper or improper Animal Nutrition on Ostrich quickly determineswhether thelocal industry is
going to be progressive or regressive. Allow me to demonstrate as best | can a scenario of why
Nutrition plays such an important role in the outcome of the local Ostrich Industry:

Scenario:

Step 1.

A producer purchases and imports some Breeding Ostrich (adults) from another country. Most times
these Breeder birds have been fed inadequate diets and even though the birds may look very nice, their
productive capabilities have been damaged by poor quality feed and feeding practices.

Result:

The new producer that imported these birdsimmediately beginsfeeding these birds somelocal feed diet
that again has not been proven for good production in Ostrich. The production results are much less
than planned, but usually the first year or two afew chicks will be raised.

Step 2:

The new producer tries to be most economical with feeding the few chicks that he is raising for
slaughter in order to maximize his profits (hethinks). Thisresultsislow meat yieldsand lower quality
meat and many times lower quality skins.

Result:

The processor buying these slaughter birdsfrom the producer hasfixed costs of processing--and pretty
much fixed costsfor marketing and distribution of the meat and skins. So, thelower yieldsof meat and
lower qualities of the end products from the bird result in a lower price being paid to the producer
raising and feeding the birds. ThereisNO CHOICE inthe matter for the processor--he can only pay for
what heisgiven.

Step 3:

Asthe processor prices go down, asthe end product yield and quality go down, the farmer/producer is
forced to think of waysto lower his production costs of raising the birds. Since feed costs are usually
75-80% of the production costs, the first place the producer looks to economizeisto lower hisfeed
costs. (First major regressive move).

Result:

Because of the regressive feeding program fed to the slaughter birds, now the end-product yield and
quality isgoing down even farther. Thisisusually when very low meat yields per bird begin showing
up and al so multi-colored and off-tasting meat start showing up in someinstances. The producer may
have lowered his feed costs but the feed is now even less of a productive feed and has lowered the
economic viability of the bird being furnished the processor. (Regression again)

Step 4.

Because of what the farmer/producer did in Step 3, the processor now isforced to lower thepriceagain
to the producer as heisnow getting Chef/consumer complaints on meat quality and his production costs
per unit of product have significantly increased due to the lower yields experienced on the birds
furnished to him (Regression again).
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Note: The cycle of Step 3 and Step 4 continue to repeat several timeswith each timeregressing alittle
farther downward both in quality of birds and processor prices paid for those birds.

Result:

It finally comesto apoint that the farmer/producer can not lower hisfeed costsanymore. Heisfeeding
the birds as cheaply as possible and the price paid to him by the processor is not enough to make a
profit and is usually aloss. At the same time, the producer also started feeding the Breeder birds a
lower cost and non-productive feed which has now resulted in chronic chick hatching and chick rearing
problems. This total regressive pattern has now come to a point that not only can the producer not
provide the processor with a economically viable slaughter bird, but the producer is not raising any
chicks from his Breeder birds either.

END RESULT:

The local Ostrich industry is at its end! The farmer/producer is totally frustrated, the processor is
totally frustrated, and nobody is able to produce, process, market or distribute an economically viable
bird that consumers are happy with. Asthe Ostrich Chef Schmeider has often said:

Chef Schmeider quote:
"Y ou can disappoint a Chef/consumer once, you may be able to do it twice, but if it happens athird
time--you will never have another opportunity™.

NEXT CYCLE:

Thelocal farmer/producer then wants out of the bird business and sometimes sells his Breeder birds,
usually to aimport/export broker, and the birds are again shipped to a NEW country that starts the
Downward Spiral al over again.

How to STOP the Downward Spiral Cycle:

1. Before buying and importing any Breeder birds from another country, research the QUALITY
FEED availability in your country FIRST. Make surethat you are ableto feed these new Breeder birds
with the best nutritional technology available. Find out what that technology isand study it intensely--
your success in the Ostrich industry depends on it. DO NOT buy the Breeder birds until you are
assured without a doubt that you can feed them a correct diet that is designed for PRODUCTION.
Work only with feed companies that have a proven history of good Ostrich production and then
PROGRESS with them to make it even better. There is no doubt that working with a good feed
company that has technologically proven production products will be more expensive as the costs of
putting together those types of feed products cost more, but there really is no other good choice or
alternative as the success of your Ostrich operation ismost crucial. Measuring the cost of feed by it's
cost per pound or kilogram has NOTHING to do with raising an Economically Viable bird.
Measuring the cost of feed by it's cost per unit produced has EVERY THING to do with raising an
Economically Viable bird.

It has been our experience that most all of the newer countries starting into the Ostrich industry
demonstrate very similiar type problems when purchasing feed for their birds:

a. Farmersbegin feeding afeed made by thelocal feed company who has no experience whatsoever in
formulating productive ostrich feeds and sometimes put together ingredients based on other animal
speciesor using thelimited datathat isavailable whichisnow clearly proven to be most inadequate for
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Ostrich.

b. Farmersfollow the advice of well-known, world-wide, major feed companiesthat they haveusedin
feeding other livestock speciestrusting that thiscompany will understand how to feed Ostrich for good
production. This has not been working well as the feed formulations put out by some of these
companiesvary greatly from country to country causing severe inconsistenciesin Ostrich production.

c. Most countries have not understood that the feed formulations they have available (and are using)
are exceedly POOR until it istoo late. By thetimeit isobvious that they have been using a severely
nutrient deficient feed, the farmers are already in afinancial crisis, birds are not producing, chicksare
not surviving and his operation isto an end.

2. Sincemost birdsavailable for export have been on some very questionable feeding programsin the
previous country, start aprogressive feeding programimmediately on these Breeder birds. Then, plan

on culling out the lower producing breeder birdswith your own replacement chicks (new breeder stock)
and genetically select the best progeny with the highest production potential. Y our original Breeder
birds may have been damaged with poor nutritional practices before you received them--these damaged
birds will never be able to produce to the production levels you need to operate a viable Ostrich
operation. Plan on replacing them with your own well-fed birdsthat you have raised and fed properly.

3. From day one, feed your chicks with the best nutritional technology available in your country.
NEVER try to cut feed costs by feeding acheaper and lower quality feed that may end up cutting down
the slaughter bird yield and quality. Y our slaughter bird meat and skin yields should be going UP each
year and your number of chicks hatched and raised should aso be going UP each year. Work on your
feeding management and farm management to INCREA SE thefertility, hatchability and overall output
of your operation. Find aproven feed company that has modern production feeding technology and
work closely with them to improve and PROGRESS. Don't follow the temptation to REGRESS and
participate in the Downward Spiral.

4. Work steadily to give your processor abetter bird each year--not aworse bird each year. Encourage
your processor to buy your birdswith a price based on pounds of boneless meat yield per bird. That
way the processor getswhat he paid for and so do Y OU. That will givethe farmer/producer automatic
encouragement to produce the best quality bird with the highest meat yield and the best quality meat
will accompany that effort which will in turn help the processor again to sell and distribute his product
to the consumer.

SUMMARY:

The goa of any livestock industry is to PROGRESS, not REGRESS! Far too often, the Ostrich
industry in any given country is caught up in aregression mode that it can't seem to get itself out of.
The solution to that problemisto break the cycle and change from the Downward Spiral direction to

an Upward Spiral direction. Regressing with participation in the Downward Spiral always bringsan
Ostrich industry to an end as has been proven in many countriesalready. Progressing with participation
inthe Upward Spiral will result inaviable bird and aviable Ostrich industry inyour country. The most
intelligent change any farmer/producer in any country can do is begin working closely with the country
processors to PROGRESS by producing, processing, marketing and distributing a HIGH QUALITY
BIRD that just continues to get better with every new hatching season. Don't ever be tempted to
backup, only go forward. The nutritional technology is there to help make this all happen in the
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right way--USE I T!

Blue Mountain hasrecognized this Downward Spiral pattern state by state, and country by country. For
this reason, we have set up an infrastructure to help all countries to gain access to well-researched
production Ostrich formulations. Let us know how we can help you STOP the Downward Spiral in
your country!

| personally encourage all new countries now working in the Ostrich production industry to NOT go the
way many other countries have gone. It doesn't have to be that way at all--learn from others and
prevent those same mistakes from happening again in your country.
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""Scientific Evidence' Or Proven Facts?

Ostrich Nutrition Bulletin #74
November 5, 2001
by Daryl Holle
& Fiona Benson

Blue Mountain isalittle different to many Feed Companiesasit isrun by producers - those who have
had to make their living from the raising of production livestock and understand the importance of
production performance and how it can impact on the profit margin of the producer. More
importantly, they also understand what is required to achieve high levels of production performance,
which does not al come out of text books. There are many things text books and pure science are
unableto quantify. Quantifying some of these unknowns comes from the experienced eye of the good
stockman observing the responses to certain things on adaily basis that comes from working daily in
direct contact with the livestock.

At Blue Mountain, frequently we hear the comment on the need for scientific proof, scientific
evidence or so and so has some good scientific data, where is yours?. This led usto look up the
exact definition of science, as many things that we have seen advocated as scientific evidence
and/or scientific proof has made little sense to us when interpreted into practical Ostrich production
applications. A definition of scienceis:

"the state of knowing: knowledge as distinguished from ignorance or misunder standing.”
A definition of scientific method is:

" By following principlesand proceduresfor the systematic pursuit of knowledge involving the
recognition and formulation of a problem, the collection of data through observation and
experiment, and the formulation and testing of hypotheses.”

We would suggest that there are many different methods to collect meaningful data and methods of
experimentation. Inthe case of livestock nutrition, the PROOF of theseisthefinal result achievedona
consistent basis. It then hasto be determined if the FINAL resultsare WHAT isrequired. Whenitis
95kgs live weight at 10-12mths, or even aslate as 14mths asif often the case, thisisNOT the desired
result of weight/age that one should be looking for in Ostrich slaughter birds (as an example). Raising
birds that will carry a live weight of 120kgs at 9-10 mths of age and checking that the carcasses
produced will meet Prime Quality criteria, checking to ensureahigh survivability rate of the chicksand
that the survivability rate is consistent throughout the season ARE some of the results we should be
looking for--and they are very achievable!

When examining the published work on Ostrich, one can see a trend in the industry that is NOT
providing the final results required by a profitable Ostrich producer who istrying to raise an Industry
Viable bird. As certain needed bird production standards are not met, the questions should be asked
WHY these standards have not been met and WHY are we not searching for clear solutions to
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correct them. Some examples:

1. When trials set to verify the Gompertz model constructed in 1991 by Du Preez, the production
targets for Ostrich were down graded as believed not achievable under practical conditions. The
guestion should have been asked WHY wasthe production performance falling so short? The answer
isthe feed formulations being formulated for Ostrich fell very short of the production requirements
for Ostrich, asitisBLUE MOUNTAIN PROVEN that Ostrich can keep gaining musclefar longer than
has been traditionally experienced on a consistent basis and in far more severe climatic conditions.

Increasingly, we have reported to us the fact of producers who ARE also achieving increased growth
rates as many now know that the original growth rate as shown in the 1991 Gompertz model can be
achieved and HAS TO BE achieved and even surpassed for a profitable Ostrich production operation.

2. When it was discovered that test Ostriches were not utilizing the protein in the diet, it was assumed
that they do not require the protein. The question should be asked WHY are they not utilizing the
protein? The answer is that the protein source may be wrong and/or sufficient vitamins and minerals
were not included in the ration to utilize that protein. 1tisBLUE MOUNTAIN PROVEN that ostrich
can utilize higher levelsof proteinif the proteinisof the correct sourcewith high levelsof mineralsand
vitamins to utilize the protein.

We have witnessed a disturbing trend on the encouragement by some to reduce protein levels even
further than advocated a couple years back...particularly in Breeder Bird diets. Thisisresulting in
extremely poor production, low fertility and/or hatchability and high levels of chick mortality. Many
producers are reporting increasingly deteriorating production in subsequent seasons. One group of
producers acknowledging without a doubt that their production is worse each year.

Blue Mountain will repeat again ... we have PROVEN beyond any doubt that not only can the birds
utilize higher levels of protein in their feed rations, but they are also essential for optimum health,
production and quality of Ostrich end-products.

3. Itisthought by many intheindustry that extraweight gains above 95kgsin African Blackswill be
only gains of fat. The question should be asked WHY isthis occurring and whereisthe diet falling
short if only fat is being achieved at that liveweight which leads to the failure of maximizing muscle
development for longer growth periods. 1tisBLUE MOUNTAIN PROVEN that good genetic birdsfed
the correct diet will continue to gain good muscle mass long after the liveweight of 95kgs.

4. There have been anumber of statements made that only younger birdswill produce meat of agood
red color. The question should be asked WHY are the birds not producing meat of agood color at all
ages? The answer is nutritional deficiencies and/or imbalances or short feeding. It is BLUE
MOUNTAIN PROVEN that the meat will consistently be of an even red color throughout at all agesif
the diet is correct.

5. Assmall hens have tended to be better layersit is assumed that size is the reason. The question
should be asked WHY ahigher proportion of larger framed hens ARE poorer layers. The answer is
that they need a greater proportion of their diet for body maintenance and therefore the rations are
presently falling short of nutritional adequacy. It is BLUE MOUNTAIN PROVEN that hens of all
sizes have the same laying ability when a proper diet is fed accordingly - and the productive results
depends on their genetics--NOT breed or size.
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6. The question should be asked WHY genetic influence is usually given as the reason for poor
performance. The correct answer is that the proper nutritional diet must be right first before the true
genetic influence can be determined. With nutrition of most ostriches around theworld till falling very
short of what is proven to provide high levels of production performance - there are many ostriches
being culled for nutritional deficienciesasacause of poor performance and not necessarily poor genetic
performance. It is BLUE MOUNTAIN PROVEN that it is nearly impossible to select the correct
genetic influence unless the proper diet isfed FIRST to allow the true genetic potential of the bird to
develop!

Many producers are now beginning to realize that poor nutritional diets can cause stunted growth.
When visitors view Fiona Benson's birds in South Africa that are on Blue Mountain production
performance feed formulations, she receives the following comments:

a. You must have good genetics?
b. These birds are not from Oudtshoorn stock as they do not achieve that size.
c. | have never seen African Blacks so big!

Thebirdsbeing discussed are all from Oudtshoorn Origin and arrived on thefarminitially for contract
rearing to 50kgsfor returnto feedlotsfor finishing. The supplying farm carried out no genetic selection
at all with the breeders running in breeding colonies of 200 plus. Thisisan indication of the untapped
potential of these birds without even beginning to implement afull genetic development program.

7. For many years it has been assumed that Ostriches can only survive in hot, dry conditions. The
guestion was never asked WHY are they not thriving in cooler, damper climates. It had never been
considered that nutritional deficiencies and imbalanced diets could possibly be the cause. 1tisBLUE
MOUNTAIN PROVEN that Ostriches can experience excellent weight gains and production evenin
inclement weather conditionsif the proper diet isfed and good management practices are observed.

It is worth noting that the Blue Mountain benchmark feeding trial birds ... 3 different batches,
experienced sub-zero conditions for several weeks during the winter period and exceptionally heavy
rainfall following thewinter months. Their feed to weight gain conversion was under 4:1 from hatch to
12 months.

8. When it became clear that Slaughter Ostriches were being presented with many variable liver
conditionsand colors, most ideasfor this cause were that Ostrich are adifferent speciesand should not
bejudged along the same criteriaas other livestock livers. The question had not been asked WHY are
some Ostrich livers so variable in color and what is causing this problem. ItisBLUE MOUNTAIN
PROVEN that Ostrich liversare no more variable than any other livestock specie. A poorly fed animal
will have variable liver colors, a poorly fed Ostrich will have variable liver colors, a properly fed
Ostrich will have a medium brown beautiful liver color just like any other animal'sliver.

Thereareanumber of producersreporting slaughter birdswith normal healthy livers, yet we still have
processors reporting they are being presented with birdsdisplaying the type of variableliver conditions
referenced above. Any bird displaying these problems are inefficient converters of feed to meat and
therefore uneconomic to raise. Most al liver problems currently experienced are symptoms of
nutritional deficiencies and/or imbalanced rations.
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9. For sometimeit has been commonly accepted in the Ostrich industry that it isnormal for a1 week
old baby Ostrich chick to have ayellow liver dueto the chick absorbing theyellow yolk sac. But yet
many of these yellow livered chicks die or never grow well. Instead of the scientific community
asking WHY are baby chick liversyellow, it was simply assumed that thiswas anormal condition

in baby chicks and the diagnosis for deaths and poor growth was always no problem found. Itis
BLUE MOUNTAIN PROVEN that yellow livered baby chicksare NOT normal but rather a strong
indication of severe parental malnutrition.

It has now been recently acknowledged by several support speciaists in the industry that Blue
Mountain's comments in reference to the "yellow liver chick syndrome" isindeed a sign of Breeder
Bird Nutritional deficienciesandisNOT normal. It needsto be made clear that the"yellow" referenced
in this syndrome is very different to the tan seen at hatch, which is normal in avian specie.

10. Regularly the comments are madethat in order for the Fat of a Quality carcassto bewhitefat, itis
recommended to eliminate the use of ingredients such as Lucerne and Maize with high levels of
Chlorophyll - the reason given all TOO OFTEN for the production of Y ellow Fat. While the majority
acknowledge that White Fat isideal and asign of optimum health and indication of quality meat - too
many still do not see the importance of it. 1tisBLUE MOUNTAIN PROVEN that diet is capable of
controlling thefat quantity, fat quality, and fat color. Thefat color of aproperly fed bird will be Snowy
White even when the diet contains high level s of ingredients such asLucerne, Maize, or Chlorophyll IF
the total daily rationisaBALANCED ration AND when the Minerals, Trace Minerals and Vitamins
are balanced with the rest of the ingredientsin the diet and fed correctly.

Over thelast few years, we have seen detail s of anumber of research projects similar to thisfat color
controversy that needsto beinterpreted very carefully as sometimesthese misinterpretations CAN BE
most misleading:

11. We often hear comments on pelleted feed vs forage diets or ground feed. What is important in
comparisonsiscomparing likefor like- itistheration CONTENT that determinesthe differencerather
than whether theration is pelleted or non pelleted. Blue Mountain did atrial sometime ago comparing
a pelleted ration vs the ground ration. Both feed formulations being exactly the same. The results
weresimilar with details published on the Blue Mountain ostrich mailing list. At 300 days (10mths) the
ground fed birds averaged 288Ibs/130kgs at the end of the trial and the pellet fed birds averaged
273lbs/124kgs per bird. The ground fed birds carried a25% lower feed cost (not counting the on-farm
mixing costs). It is BLUE MOUNTAIN PROVEN that there is little difference in performance
between pelleted and non-pelleted feed | F the ration formulations are precisely the same.

12. Some published work on ingredient nutrient values for Ostrich do not provide the effect on
performance when the given ingredients are incorporated into rations over an extended period of time.
Whilst the findings may be accurate, many of theingredientsrecorded are provento have NO placeina
productive ration for livestock- Ostrich are no different in this regard. Caution needs to be taken in
making use of themin aration designed for Ostrich. 1tisBLUE MOUNTAIN PROVEN that Ostriches
perform best over along period of time with specific ingredient selections of a specific quality origin.

13. A paper was presented at the Scientific conference a couple years ago on astudy on the addition of
aminera supplement and the effect on Breeder Bird performance. On questioning by afellow scientist,
it was determined that the levels of the mineral in the diet were not taken into consideration in
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evaluating the results, nor was any reference made to the importance of this when used with different
diets. The supplement was only tested with one ration. This particular mineral workswith Vitamin A,
Calcium, Phosphorous and Potassium. The knowledgeable nutritionist will have balanced these with
extreme careintheration. A point for consideration hereBlt isBLUE MOUNTAIN PROVEN that if
animproved responseis observed from supplementation of anything to the normal completediet - then
the basic ration will be falling short of nutritional adequacy.

14. Thevitaminsand mineral content of rationsiscritical to the manner in which any livestock species
gain maximum utilization of the nutrients within any ration. When evaluating any data - the whole
ration nutrient values need to be taken into consideration in interpreting the resultsincluding theratio of
one nutrient to another. Too little emphasisis placed on thisin much of the research undertaken. Itis
BLUE MOUNTAIN PROVEN that if the Ostrich diet is formulated properly and fed properly, feed
additives and magic ingredients have very little effect on long term bird performance.

Tothisday, there continuesto be research projects undertaken by someresearchersin theindustry with
no referenceto the vitamin and mineral supplementation levelsinthetest rationsbeing used. Whenthis
isdone, it isimpossible to ascertain the validity of the test performed--or its outcome.

The phrase scientific evidence carries with it a ring of professional accuracy. Sometimes thisis
trueBsometimesitisNOT TRUE! Theaccuracy of the scientific evidenceistotally dependent on the
parameters used and the overall accounting of ALL theinputsthat may have effected the results of the
data. Only when thisis done will the scientific evidence become a reward to the Ostrich industry.
Blue Mountain Feeds is totally dedicated to science which has the dictionary definition:

"the state of knowing: knowledge as distinguished from ignorance or misunder standing."

Blue Mountain Feeds has a long history of evidence from its many feed trials and industry
experiments, but the best evidenceisfound inlong-term farmer bird performance asthat iswherethe
bottom lineHASto comeright. More of our best evidenceisfound in the extremely consistent meat
produced by Blue Mountain fed birdsand how well the consumer lovesthat quality Ostrich meat with
the consistency that is unheard of elsewhere in the industry.

If you arelooking for scientific evidence, Blue Mountain has always been on the cutting edge of new
technology and aleader in the Ostrich industry for PROV EN practices and methods concerning Ostrich
Nutrition, Ostrich Feeding Management and Ostrich Farm Management. Blue Mountain makes
common sense out of its scientific evidence and continually passes that knowledge along to its
customers. It isnow becoming most clear that all the things that Blue M ountain has been advocating
for nearly 10 years now are quickly becoming the correct path to follow for cost effective Ostrich
production and a viable Ostrich Industry. We till don't have all the answers and that is why we
continue to work daily at finding better solutions, but we have come along way by devel oping sound
and proven methods to progress the industry. It istime to pay attention to the FACTS and let Blue
Mountain PROVEN products help you get productive at your farm.
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TheKey To Chick Survival is. . ..

Breeder Nutrition,
Breeder Nutrition,
Breeder Nutrition!

by Daryl Holle

Aswedraw closer to the end of the Ostrich laying season, it isagood timeto reflect over thislast year
to identify any problems you had with reproduction on your farm. If you experienced less-than-
desirable results with fertility, egg production, odd shaped eggs, and eggs that were hard to incubate,
you may be feeding your Breeder pair an inadequate nutrition program. Most ranchers are not aware,
or forget from time to time, that the Breeder nutritional program isalso directly related to hatchability
and chick survival during thefirst 3weeksof itslife. Some cluesto Breeder nutritional deficienciesare
chicksthat won't pip out on their own, chickswith yolk sack infections, chicks with left legsthat spin
out during the first 3 weeks, and chicks that go off feed between 10 and 14 days of age. All of these
cluesindicate a poor Breeder pair nutrition program.

Solving these kinds of reproductive problems requires dedication to the best nutrition you can find for
your Breeder pairs--not just during the laying season, but YEAR AROUND. It istempting for some
ranchersto cut back on feed costs during the off season by purchasing the cheapest feed that they can
find. Thisusually isabig mistake asthe off season isthetimefor birdsto regain lost body reserves of
important nutrients while regaining lost body weight without getting too fat. During the breeding
season, it is of utmost importance to maintain a balanced diet with feed that contains high levels of
minerals, trace minerals, and vitamins to ensure these nutrients will be passed on to the yolk and shell
of theegg.. The next step isto be sure you are feeding the recommended amount per bird per day so
they have a chance to actually consume those levels of nutrients. If you are feeding 3 1bs. of feed per
bird per day and the manufacturer recommends 4 Ibs, it is only a matter of time before this "short
feeding" catches up with you. And, it usually catches up with you when you least expect it--and, in
places you never thought possible.

Our research showsthat in addition to higher levels of minerals, trace minerals, and vitamins, itisalso
important that the major ingredientsin the feed are from quality sourcesthat are easily utilized by the
bird. Some feeds contain poultry meal, blood meal, meat & bone meal, and fish meal. These are
animal by-productsthat have high levelsof inert "by-pass" or bound protein dueto the manner inwhich
they were processed. The Ostrich species sometimes hastrouble completely digesting theseingredients
asthereisnot enough timeto dissolve thisbound protein before it goesout ontheground. Theresultis
poor bird performance, and if severe enough, the birdswill actually have astarved appearanceto them.
The severity of this problem depends entirely on the number of these products used and the total
amount inthefeed. One animal product, at low levels, will not be significant and may actually help
the overall ration performance. Two or more of these ingredients along with lower levels of added
minerals, trace minerals, and vitamins could have a severe effect on the nutritional adequacy of the
Breeder pair. Animal by-products were all once very wet and were dried using high heat. In addition
to the bound protein problem, the natural enzymes and vitamins will most certainly belost during this
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high heat drying or processing. Thiswill result in afeed without much "punch” to it.
Why are high levels of minerals, trace minerals, and vitaminsimpor tant?

We just completed a survey of our Blue Mountain customers, from several states, who have been
feeding Blue Mountain feed to their ostrich Breeder pairs for the second full year. These ranchers
report an average of 82.5% survival ratefrom EGGSLAID to 2 monthsof age. Thisincludesfertility,
hatchability, and chick survival. They also reported there were very few assisted hatches, no yolk sack
infection problems, no leg problems, and very few problems with chicks going off feed. These farms
also commented that Breeder pairs started mating earlier and are laying longer this year, despite the
heat, than ever before. The eggs are more uniform in size with the best shell porosity they have seen.
The evenly spaced, deeper pores of the shell allow easier incubation because of amore uniform weight
loss. The chicksappear to be moreresistant to bacterial and virusinfectionsand are easier to raisethan
before. Thefarmssurveyed werelarger, well managed farmswith at least 50 chicks on the ground past
2 months of age. Some farms were as large as 400 chicks. Many of these ranchers reported that
because of the extreme weather thisyear, thetotal number of eggslaidislessthan last year dueto many
breaksinthelaying routine. However, these same ranchersreport they will net about 20% more chicks
than last year because of the higher survival rates.

| report these facts from the standpoint that an adequate nutritional programisamust for your Breeder
pair. Higher levels of minerals, trace minerals, and vitamins played ainstrumental role in the overall
success of these ranches. In addition, minimal usage of animal by-products in the feed ensured that
enough "punch" or potency was there to get the job done. Another significant fact to be learned from
theseresultsisthat it takesaFULL TWO Y EARS using agood nutrition program to realize itsfullest
benefit. However, you may see small improvements along the way. Many people will change feeds
every 3 months or so asthey don't see any results. It takes much longer than thisto have any affect on
chick survival rates. If you're already having troublesin the above mentioned areas, it is obvious that
your laying henisdeficient of needed nutrients. 1t will take one compl ete season or cycle of thelaying
hen to build up the reserves again. Then, after an off season of controlled feeding with adequate
nutrition, the eggs laid the following year will carry a much improved chick survival rate. Nothing
happens overnight when it comes to total nutrient conversions inside the body.

How doyou identify if thereisenough added minerals, traceminerals, and vitaminsin your feed?

The above success farms were using a Breeder feed that was approximately 2% calcium and 1%
phosphorus. Other supplemented mineral swere potassium, magnesium, and zinc. Highlevelsof trace
mineralsincluding copper, manganese, and selenium were used along with low levelsof iron asOstrich
are extremely sensitiveto iron. High levels of inert iron arefound in the lower grades of calcium and
phosphorus. Only higher grades of cal cium/phosphorus should be used in Ostrich feedsto prevent this
iron sensitivity problem. Total vitamin A consumption per bird per day was a minimum of 75,000 1U.
Total vitamin D consumption was a minimum of 25,000 U per bird per day. Total vitamin E
consumption was a minimum of 600 [U per bird per day. The actual amounts consumed were more
than indicated, but that information is confidential. This may sound like alot to you, and some feed
company nutritionist may tell you that this much isnot needed and isawaste of money. | report to you
with this writing that our research shows that feeding any less than these amounts will cause chick
survival problemsto appear. The severity of which isdirectly related to lessening amounts.

Thewater soluble vitamin content of thefeed isalso crucial. These vitaminsincludethiamine, niacin,
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biotin, choline, riboflavin, folic acid, d-pantothenic acid, vitamin B6, and vitamin B12. Thesevitamins
have asignificant effect on chick hatching and growth during thefirst 3 weeks of age. The mentioned
water solublevitaminsarethe most overlooked by most nutritionistswho usually put aminimal amount
in Ostrich feed--if any at al. Breeding birds need high levels of these vitamins at correct ratiosto one
another to ensure a good nutrient transfer from hen to egg, and egg to chick. The levels of these
vitaminsand trace minerals used in these studies are confidential. But, if you are having chick survival
problems, this is the first place to look for improvements. The levels of this group of vitamins are
extremely important to chick survival rates.

If you areusingamineral premix and grinding/mixing your own feed, how do you identify if the
finished feed has enough trace mineralsand vitaminsfor your Breeder birds?

Major mineralsare usualy listed in percent and should be guaranteed on the tag of the premix. Trace
minerals, if listed on thetag, are usually stated in parts-per-million (ppm). Fat solublevitaminsA, D,
and E arelisted asinternational units (1U). Thewater solublevitaminsare usualy listed asmilligrams
per pound (mg per I1b). The calculation isthe samefor all measures. Y ou first must know the amount
of the ingredient contained in the premix as guaranteed on the label. Then, you need to know the
inclusion rate of the premix per ton of finished feed. | will use an example of a mineral premix
containing 280 IU of vitamin E per Ib. The recommended usage, or inclusion rate, is 2 bags per ton of
feed or 100 Ibs. The formula can be donein 3 steps:

1. (Inclusion rate per ton) multiplied by (Units per Ib listed on tag) = Total unitsin 1 ton of finished
feed

2. (Total units per 1 ton of finished feed) divided by (2000 Ibs) = Units per b of finished feed
3. (Units per |b of finished feed) multiplied by (Ibs consumed daily) = Total Intake

Vitamin E example:

100 Ibsinclusion rate times 280 |U per Ib = 28,000 Total units
28,000 total units divided by 2000 |bs = 14 units per |b of finished feed
14 units per Ib of feed times 4 Ibs per bird daily = 56 units vitamin E per bird daily

This example is typical of what exists in the Ostrich feed industry these days. Vitamin E is an
expensive ingredient and most feed manufacturers have cut back on the amounts to enable them to
lower the cost of the feed. In this example the 280 units of vitamin E per pound of premix sounds at
first like it may be in the area of an acceptable amount. But, when you are only adding 100 |bs of
mineral premix per ton, it dilutes down to only 14 unitsof vitamin E per pound of finished feed. If your
Breeder hen eats4 |bs of thisfinished feed, shewill get atotal of only 56 1U of supplemented vitamin E
daily. Asl mentioned earlier, our best resultsfor chick survival were when the hen consumed not less
than 600 units of vitamin E daily. That equals afactor of over 10 times more vitamin E. Vitamin E
works with the trace mineral selenium to enhance the immune system of the embryo and chick. This
combination will increase resistance to bacterial and viral infections--and will also increase feed
efficiency inthegut. Thisexampleisonly one of about 30 that can be checked on your feed to seeif it
isnutritionally adequate for your Breeder birds. Just keep in mind that what you first see may not bea
good as it first appeared. Y ou must interpret the feed tag.

Another problem occurring in the Ostrich feed industry is many companies leaving out a form of
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"protected” animal fat. Also, many grind/mix on thefarm rations are omitting thisingredient becauseit
isexpensive and rather hard to procure. Most are adding some form of vegetable fat while others are
not adding any form of added fat at all in order to lower the cost of feed. The"fat soluble” vitaminsA,
D, and E are metabolized in the blood stream and stored in the natural body fat of the bird most
efficiently with a blend of vegetable fat and animal fat. Omitting this blend of both fats allows less
storage of theseimportant vitamins. When stress occurs from high production or extreme weather, the
hen will mobilize this fat to be used as extra energy and along with this comes extra amounts of the
stored vitamins at a time she needs them most. During times of stress, the laying hen needs every
resource to enabl e these nutrientsto pass along to the egg , embryo, and chick. Many farmershavetold
me they thought the purpose of liquid fat was to keep the dust down in the feed. Thisisonly asmall
factor. A blend of fat has avery significant role in the nutritional utilization of the feed.

| hope this has helped you to understand the importance of a good year-around Breeder nutrition
program. It paysoff in so many ways. Thedifferencein feed cost between agood nutritional program
and a program that is lacking necessary nutrients averages about $120 per year per Breeding pair. It
doesn't take many dead chicks to justify that expense many times over. Good nutrition is always the
least cost for the highest return.
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FAT versus MEAT Production In
Ostrich

By: Daryl Holle

| hear lots of people talking about Ostriches being too fat these days. There are aso a lot of
processing plants complaining they can't dress out enough meat per bird during slaughter. If you
have Emu, excess fat might be a plus some day as the oil market progresses. However, it is also
beneficial to grow some extra meat pounds on Emu in order to help offset the slaughtering
expenses.

Can nutrition control the amount of Fat and the amount of Meat on Ostrich? You bet it can! A
simple way to explain thisis to understand the following nutritional principals:

EXCESSFAT PRODUCTION
1. Excess Protein turnsinto FAT.
2. Excess Energy turnsinto FAT.

3. A deficiency of minerals, trace minerals, and vitamins causes normal levels of Protein and
Energy to become excess protein and energy which turnsinto FAT.

LOW MEAT PRODUCTION

1. A shortage of Protein resultsin LOW MEAT PRODUCTION.

2. A shortage of Energy resultsin LOW MEAT PRODUCTION.

3. A shortage of minerals, trace minerals, and vitaminsresultsin LOW MEAT YIELDS.

An example of the above resulting problems might be feeding a Ostrich a 50/50 mixture of afalfa
and corn with no mineral, trace mineral, or vitamin supplementation to balance out the nutrient
levels needed by the bird. If the alfalfais 18% protein and the corn is 8% protein, that would be an
average of 13% protein in the total diet in a 50/50 mix. 13% protein islow for a constant diet and
the bird will not grow very fast or build any more muscle than absolutely necessary. However, if
the energy of the alfalfais 58% and the energy of the corn is 90%, that equals an average of 74%
energy in the total diet at a 50/50 mixture. 74% energy is very high for a complete diet for Ostrich.
In this example, you can see there is a possible shortage of protein and an excess of energy. The
excess energy will probably turn to FAT and the shortage of protein will cause LOW MEAT
PRODUCTION.

The third rule that yet needs to be addressed in this example is minerals, trace minerals, and
vitamins. Since none of these items were added to the alfalfa/corn mixture, the only source of
minerals is coming from the alfalfa and corn. Both of these ingredients are extremely low in the
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phosphorus mineral. Phosphorusis not only key in bone growth, but also very necessary for muscle
growth (meat production). When phosphorus levels are low in the total diet, very little EXTRA
meat production is going to take place other than what the bird needs to survive. The low
phosphorus level also contributes to a poor utilization of the high energy and, again, causes even
greater FAT production.

In conclusion to the discussion of the third rule, Calcium, Phosphorus, Zinc, Manganese, Copper,
Selenium, Magnesium, Potassium, and salt are also important minerals/trace minerals that assist
with the total digestion process and are key to FAT production and MEAT production. Vitamins A,
D, and E, aso help with the digestion/conversion process. In addition, the B-vitamins such as
Choline, Niacin, Biotin, etc, help convert body fat to mobilized energy in the bird. If the bird has
some body fat but cannot mobilizeit for use, it just gets fatter.

Minerals, Trace Minerals, and Vitamins must be BALANCED to the rest of the ingredients in the
diet so everything will work together. Dumping in some of this and some of that into feed rations
isvery risky and usually comes out with a skinny bird with NO FAT and NO MEAT or aFAT bird
with NO MEAT.

Nutritional diets can control the amount of fat desired and accomplish good meat production along
with it. These principals of good nutrition are going to play a significant role in the near future for
the Ostrich industry--stay tuned to it, prepare to change with it, or you may be left behind as
processors will not want your birds or will dock you severely for them. Our records show a well-
fed bird usually dresses out around 70% of the carcass weight into boneless meat. A bird fed an
improper diet will dress out around 62% of the carcass weight as boneless meat. If you were the
processor, which carcass would you want to buy? The processors are learning fast what type of
birds are profitable for them, and it will aways be the well-fed bird with lots of tender, good
tasting, MEAT.
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Mmmm.... ThisMeat Tastes Good....or
doesit?

By Daryl Holle

Our phone has been ringing a lot these days with comments about the differences people are
noticing in the taste, tenderness, color, and moistness of different Ostrich carcasses. The comments
are coming from chefs, meat brokers, meat

processors and customers. As the Ostrich |Chefs, meat brokers and meat
industry approaches a rapidly growing meat processors are already noticing

market in 1996, it is important for all ranchers to . .
realize that only they have control of the meat differencesin taste, tenderness, color

quality on birds being raised for the meat market. |@Nd moistness of Ostrich  meat
As with other livestock species, adequate [raised on different farms.

nutrition to encourage fast weight gains and

strong muscling is the determining factor for high quality meat and consumer acceptance.

The Beef, Pork, Chicken and Turkey industries have known for a long time that nutrition has a
direct affect on flavor, appearance, tenderness and overall customer acceptance of their products. A
good example of thisis the chicken egg. When the nutritional ration of the laying hen is balanced
for ultimate egg production, the yolk of the egg becomes very pale. Cooks, chefs and homemakers
want a bright yellow yolk when they break the egg in the pan. Therefore, specia ingredients are
added to the feed, such as marigold flower meal or corn byproducts, to bring the color of the yolk
back to the preferred level of customer acceptance.

Another good example is Beef sold in the supermarket. The Beef people know that consumers will
usually pick the brightest red meat package if there is a choice. The dark red meat is not attractive
to the consumer as it appears to have been in the package for a long period of time. To help with
this problem, premium beef prices are being paid to some ranchers who feed high levels of Vitamin
A and Vitamin E. These vitamins act as antioxidants which will keep the meat in the package a
bright red and extend the shelf life of the meat. The highest grade beef, which is achieved with
excellent nutrition, usually goes to the better restaurants and at a higher price, of course. If you've
ever bought a steak at the supermarket that was tough, bad tasting, and almost inedible, it was from
a carcass that was probably grass fed with little mineral and vitamin fortification in the diet.

What can we learn from this as Ostrich meat
High levelsof Iron in an Ostrich diet| producers?  Many ranchers are under the

can cause extremely dark red meat misconception of feeding their slaughter birds as

with a metallic taste when cooked. cheaply as possible these days without any regard
for the quality of the final meat product. This

trend is being noticed by the professional meat
people. Meat brokers are saying that some carcasses have a strong metallic taste and the meat is so
dark red it is amost black. Ostrich have a unique metabolism about them which includes a
normally high level of Iron in their bloodstream. Some diets formulated by ranchers and feed
companies contain additional high levels of Iron caused by incorrect ingredient selections. When
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the diet ishigh in Iron, along with anormally high level of Iron in the blood, the meat will be avery
dark red. It can be so severe as to cause the metallic taste when the meat is cooked. Another cause
of high Iron levelsis birds eating dirt containing high levels of Iron. Birds eating dirt can be caused
by a poor nutritional diet or pens being too small. Birds with the bored syndrome will sometimes
eat the rust off metal pipe posts. The rust is Iron Oxide which is a concentrated source of Iron they
do not need. A balanced diet, that has been carefully thought out, will correct most of these Ostrich
idiosyncracies.

Meat processors and meat brokers are also noticing that some carcasses have cuts that vary in color
from muscle to muscle on the same carcass. Some muscles are dark red and some are nearly pink in
color. This causes a problem with ground meat

as it will be multi-colored and suggests some |Multi-colored muscle meat is a
other type of meat (like chicken or turkey) was strong indication of a poor

mixed with the Ostrich meat. Multi-colored o . .
muscle meat from the same carcass is a strong nutritional diet and is a problem to

indication of a poor nutritional diet whilethe bird the€meat industry.
was being raised. It usually is caused by

inadequate levels of Calcium, Phosphorus and the major Vitamins A, D, and E. It is sometimes
referred to as white muscle disease in other livestock species. However, it is actually a nutritional
deficiency and not a disease.

The best Ostrich meat that consumers are really enjoying is from birds that were raised for the
fastest weight gains in the shortest period of time. Meat from these birds has good coloring, great
flavor, is very tender and has an acceptable moisture content after cooking. To achieve this type of
meat product requires a diet formula containing good levels of mineras, trace minerals, vitamins
and feed ingredients that are geared to fast muscle growth and development. Feeding these birds
just Alfalfa or grazing them on grass with little or no supplementation will result in slow weight
gains and poor quality meat products.

An unfortunate part of feeding animals for fast weight gains is unwanted FAT production. This
holds true for all livestock that are fed for meat production. There has been lots of discussion about
fat from every professional person in every aspect of thisindustry. The processor does not want to

buy your birds live weight, as he is afraid of

concerns with Fat production can be too much fat that is of no use to him. The
handled with genetics and must not hide company is telling you that there is too

. . . much fat under the hide and it's causing
limit our endeavorsto raisefast gaining,| .om, a problem. Everyone is telling you to

good tasting, tender meat birds. readjust the Slaughter bird diet so there isn't

so much fat on the bird. This pressure has
caused many to malnourish their birds with a poor nutritional program in order to limit fat
production. Poor nutritional programs are causing the meat products to be less than desirable, and it
appears we are working against ourselves.

A well balanced diet will produce some extra fat, but this is not near the problem some would like
usto think. First of al, the Ostrich does not put the extra fat in the meat or muscle like beef cattle
do. They store it in pockets outside of the muscle in different parts of their body. Just because a
bird is fat does not mean the meat will be higher in fat content by any significant amount. In order
to get good meat production, some extra fat will come along with that production. The answer for
limiting fat production lies in genetics. For example, in the hog industry, 20 years ago slaughter
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hogs had an average of one and one-quarter inch of fat on their backs. Today, through genetics,
most |ean breed hogs have only one-quarter inch of back fat.

A good nutritional program for your harvest birds will result in 140-160 pound hanging-weight
carcasses near 12 months of age. The processor is happy because he paid you a hanging-weight
price with the fat removed, and you gave him a large enough carcass so he can butcher only one
bird instead of two birds yielding 75 pound carcasses. The meat broker is happy because you gave
him an excellent quality product with more uniform color and more steak cuts due to larger
muscles. The hide company is happy because you grew them a hide that is larger and thicker with a
grade one quality if it was handled correctly. And, most important, you are happy because you
raised a high quality product in a cost effective manner that everyone wants--all because of your
great nutritional program.
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Feeding For Production & Quality

By: Fiona Benson

Part 1 - UNDERFEEDING

Nearly two years ago | asked myself the QUESTION if we have such wonderful productive birds
producing such awonderful range of products then:

"WHY are farmers NOT profitable?'
"WHY are our products NOT selling?’

The two questions interrelate to each other. The ability on farm to raise as many chicks to a
marketable quality have been affecting both the sales and the prices achieved for the end products.
Putting the politics and dynamics of the industry aside - it became clear that farmers were not
producing a product that is of marketable quality. Too little is understood about what constitutes
quality and it seemsit had rarely been achieved.

The ANSWER, as most of you now know, | discovered is NUTRITION - the foundation of any
livestock industry.

The purpose of this series of articlesisto explain some of the aspects that prove that the industry in
general is UNDERFEEDING the birds. Part 1 is to highlight many symptoms in the production
chain that are proven to be corrected when the nutritional levels are correct.

Many farmers have experienced the following problems:

BREEDER BIRDS

Many Assisted Hatches
Abnormal Y olk Absorption
Crooked Chick Legs, Toes, Beaks
Early Chick Desth

GROWING BIRDS

Virus Infection Problems

Chick Deformities

Liver Disorders

Incorrect Fat colour and Fat Yield problems
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e Impactions Impactions

o Off Feed Condition Off Feed Condition

e Sluggish Breeding Bowed Legs

o Infertility Legs out of Joint

e Low Egg Production Slipped Tendons

e Extreme Egg Sizes Yolk Sac Infection

e Chaky Eggs Poor Quality Feather

e Egg Shell too Hard Slow Weight Gains and Slow Growth
e Egg Shell Pourosity Poor Water Consumption

e Early Embryo Death Disease Problems

e Late Embryo Death Fading Chick Syndrome

e Weak Pipping Strength Poor Muscle Growth (Meat)
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e Fading Chick Syndrom Small, Slimy Hearts and Small Livers
ALL of the above are proven to be corrected or eliminated when the birds receive adequate
nutrition. Farmers experiencing the above generally have their birds downgraded when presented
for daughter. The carcasses demonstrating one or more of the following symptoms:

CARCASSPROBLEMS

Lots of Fat

NO Fat

Yellow Fat

Yellow Liverg/Fatty Livers

Livers with other abnormal colourations
Spongy Hearts - Small Hearts, Small Livers
Disease - Airsacalitis, Encephoalitis, etc,
Muscles dark in Colour

White Muscle Disease

Muscles of differing Colouration

All the above symptoms are NOT found in birds that are fed an adequate, balanced diet. It isworth
asking ones self, if our product is so good and we produce so little of it, then:

“Why are the repeat orders difficult to achieve?’

“Why are marketers continually seeking out new markets?’

“Why, with so little meat available, are some finding it difficult to achieve the price they expect as
demand should be outstripping supply?’

Talking with processors, meat inspectors and standing on slaughter lines have confirmed that the
majority of carcasses presented for slaughter show one or many of the above symptoms. This leads
to serious inconsistencies in the meat. Just consider that if the liver is not able to function properly
it means that the blood is not being filtered adequately and toxins will be remaining in the muscles
(meat).

How many producers are content to achieve 30kgs/65lbs of boneless/saleable meat from their birds?
How often are we told that this is normal - average? The answer is too often. There are farmers
achieving 40kgs - 50kgs (80Ibs - 100lbs) and occasionally higher at +/- 12-14mths. Thisisthe way
of the future. Birds achieving these types of yields will generally have good quality carcasses.
Another factor, the rations used to achieve these will have been high in nutrient value and geared
towards fast growth rates, plenty of muscle growth and therefore produce carcasses that meet the
quality grading criteriaand chick survival should be high.

There will be some readers saying - but these birds must be Blues or Reds - yes many of them are
but there are also good quality Blacks achieving similar yields. There are Blues and Reds also
achieving ONLY 30kgs of boneless, saleable meat.

The next few articles will cover some of the causes of underfeeding.
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Feeding For Production & Quality

By: Fiona Benson

Part 2- THE CHALLENGE - To achieve adequate Nutrientsin 2kgs/day Dry M atter

It would be possible to right a number of 'chapters explaining all the factors that prove that
underfeeding is the route cause of most farm production problems. This series will discuss afew of
the factors that will provide a clue.

The fundamental reason for Underfeeding is the need to pack ALL the nutrient requirements into
2kgs/day for an adult bird - growing birds eat even less per day. It must be remembered that for
their body weight the Ostrich eats very little per day and there is NO room in a ration for
ingredients that do not supply a high level of nutrients. If that principal can be understood - the
rest beginsto makealot of sense.

&% RationsE alling When designing a ration for any animal t.he nutritionist knpws
0&:":5& Short - Why? THE TOTAL DAILY NUTRIENTS required for that species -
‘ ' and there are 50-60 different nutrients that have to be included
Comparison to other Production/Reproduction and balanced with each other to ensure maximum utilisation
Lhestode and availability. He/She has to ensure that all the nutrients are

Adjustment Final Daily Intakel . L . . .
_ available within the daily Dry Matter intake of that species.

Dairy Cow . . . . .

455-545kgs Body Weight X 25% uewskesow | \A/jith Ostrich the total Daily Nutrient requirements have been

Vitamin A = 280,000 iu/day x 25% 70,000 iu/day ) A
Vitamin D = 70,000iwday  x25% 17,500 iu/day Sexi Ougy underes“ mated

Ostrich Breeder Bird
114-136kg Body Weight 114-136kgs bw

VimnD o 1300 oy e The comment has been made to me that these birds eat MORE
than any other bird - combined with their ability to digest fibre -

Typical Ostrich Feeds

ViaminA = 2500iukg  2kgidey sy | it @llows the nutritionist to use ingredients like Soya Hulls and
viteminD= 30001k - o/dey oo | other LOW value FILLER ingredients and grain by-products.
Vitamin A = 15000 kg 2kgidy wooisy | 1N fact NOTHING could be further from the truth - for their
Vitamind= 5000iwkg  2kg/day 10000 iu/day

body weight they eat very little per day.

Figure 1 shows the total daily requirements of a production
dairy cow for a couple of the vitamins and the adjustment pro-
rata to demonstrate the number of daily international units required for a similar body weight as the
Ostrich. It also provides some comparison of typical Ostrich rations and it is clear how far short
these fall in just these two vitamins. If these are falling short - what about the rest of the 50-60
nutrients in the ration? Many companies | have seen are including the same level of vitamins in
every ration. It is clear that the person responsible for formulating these rations has little
knowledge of Ostrich needs. The needs of a Growing Ostrich will be very different to that of a
Breeder bird producing 50-60 or even 100 plus eggs, these needs will be very different to a bird on
amaintenance ration.

Figurel

There is much talk about the Ostrich's ability to utilise fibre. Thisis correct - but the fibre source
must be highly digestible and it MUST contain adequate nutrients to ensure that the birds receive
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their total daily nutrient requirements. Thisisimpossible when ingredients of low digestibility
and low nutrient value are used in the ration.

Figure 2 is alist of typical sources of fibre included
in rations. Grains contain a certain amount of fibre -
it is not very digestible and must NOT be the only
source of fibre otherwise imbalances will occur.

When a feed label contains what we call 'collective
Roughage Products, Protein
Products, Processed Grain Products -
indication that the feed company may use 'least cost
This means that ingredients may

terms - such as

formulations.

b M,

§20% Rations Falling Short
e Fibre Source
e Sources

— Forage - Lucerne, Grass,
— Rice/Bean/Wheat Straw
— Soyabean/Rice Hulls

— Corn Cob Fractions

— “Roughage Products’

— Grains

Figure?2

it is an

change from batch to batch - something Ostriches

cannot tolerate and very often leads to them going 'off feed' - another cause of underfeeding.
‘Roughage products allows companies to include absolutely any roughage source that may be
available to them. Sawdust can be described as Roughage - most will agree that there is no nutrient

value in Sawdust!!

b4, . .

i Rations Falling Short
QsTRICH ) ;

e Fibre Comparisons
Source Protein Fat Fiber Calcium Phos
Lucerne 18% 2.2% 30.0% 1.3% .25%
Grass 16% 2.5% 23.0% .70% .22%
Wheat Str 3.0% 1.5% 42.% 1% .04%

Fibre MUST Be

HIGHLY DIGESTIBLE ---HIGH NUTRITIONAL

Filler ingredients provide NO nutritional value

Figure3

Remembering the statement " The Challenge" is to get
adequate nutrients into 2kgs/day - compare the major
nutrients available in these 3 commonly used fibre sources
in Figure 3. Grassislow in Calcium and will require that
calcium to be made up from another source. It isalso low
in some other essential minerals. Straw is afavourite Fibre
ingredient - how do you make up the missing nutrients?
Remembering also that straw is not very digestible - the
answer is that it is impossible - something will have to be
compromised. The other fibre sources are not mentioned
as they have nothing of any nutritional value to offer. Itis
clear that they have NO place in Ostrich rations - when
profitable levels of production and quality are required.

As soon as a high level of by-products are used in aration -

deficiencies will occur as many of the nutrients have been extracted in the processing. Y et they are
used al to frequently. If the birds are being kept as pets - if you are lucky - you may get away with
it. ThisseriesisNOT about raising pets.

Part 3 will cover the interrelationships of ingredients and their significance.
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Feeding For Production & Quality

By: Fiona Benson

Part 3 —Interrelationships

The source and relationships of all the ingredients are critical when achieving a fully productive
ration for any animal.

Vitamins and Minerals are supplied from the major ingredients - Organic Source and supplemented
through the premix in a ration - inorganic sources. Whilst the feed may analyse with the right
nutrient levels - it is important to ensure that they are supplied from a source that the birds can
utilise. 1 will use Calcium as just ONE example to explain the concept:

S8 Rations Falli ng Short In_ this example the_ inorganic source for Calcium
QSTRICH : i will generally be Limestone - there are however,
ay Interrelationships | many different grades of limestone. The lower
: grades have low levels of calcium and contain other
) contaminants that will cause interferences with other

Source Absorbtion P it minerasin therations.

= B [EE

e e The major organic source is from Lucerne.
Mo | bagene — Soyameal and Bone meal also supply a certain level
e o of calcium. Fortunately Bone Meal is NO longer

Figure 1 alowed by many countries. When included as a
source of calcium it has a very low absorption rate
and resultsin very little of the calcium being utilised by the Ostrich.

Particle size is also important as this also affects the rate of absorption. It is common knowledge
that the calcium/phosphorous ratio is critical. If however the calcium is from a source that is
absorbed very slowly and the phosphorous from a source that is absorbed very quickly (for
example) - they will not be in the digestive system together to work with each other - and
deficiencies will occur. The ration will analyse correctly - but the birds will show symptoms of
deficiency.

In order for the calcium and phosphorous to be utilised the ration must contain adequate levels of
vitamin D to carry the calcium and phosphorous into the blood stream.
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Rations Falling Short

| nterrelationships
Other Relationships Examples

e

Magnesium ----------------------- Calcium and Phosphorous
Vitamin A -----------mmommmmeeeee- Calcium, Phos. and Magnesium

Calcium and Phosphor ous------Vitamin D

Vitamin E -------------mmmmmmmeeee Sdlenium
Potassium Magnesium
Lysine Methionine
Fiaure2

Figure 5 provides just a few more examples of
other nutrients that need to be in balance with each
other and their need to work together. All are
explained in detal in the book Ratite Feeds and
Feeding by Daryl Holle.

The knowledgeable nutritionist will be observing
al these interrelationships, ratios of organic to
inorganic sources as well as the actual nutrient
levelsincluded in the ration. It is essential that the
rations not only contain the right levels of nutrients
- these nutrients must be available and be able to
be utilised by the animal the ration is designed for.

Page 225



Ostrich Feeds & Feeding 2001 ©

Feeding For Production & Quality

By: Fiona Benson

Part 4 - Feed M anagement

Even the best formulations, if not fed correctly, will lead to short feeding. Most other production
livestock farmers know that to stay in businessit is essential to mix the feed with absolute accuracy,
know the analysis of their ingredients and measure the feed when dispensed to ensure that their
animals receive exactly the nutrients required for maximum performance.

It is amazing how few Ostrich farmers currently do this. A coffee can or similar container is seen
al too often. That isfine as atool to fill the bucket or whatever - but that bucket must be weighed
each time. Personal experience has shown me that | can have a 20% variation with the same
pelleted feed in exactly the same can - the density of the ration can vary from batch to batch. Even
a 10% variation for a 2mth Ostrich is less than 100grams - for an adult is only 200grams - this
would equate to an error of 1% in acow - not significant - in Ostrich extremely significant.

Loss can aso come from underestimating the amount consumed by wild birds, vermin or ssimply
blown away by the wind. It is essential to estimate any loss from these causes adequately. Always
weigh any feed cleaned from the troughs.

Some farmers cut back their concentrate ration when the birds are grazing. In some cases the birds
do this themselves when the concentrate ration is not as palatable as it could be and is falling short
in certain vitamins, minerals, trace minerals etc. If birds are grazing it is necessary to provide a
balancing ration and not simply cut back on a complete ration. If grazing grass and that grass is
being taken as part of the total daily intake, it is essential to manage that grass correctly. It will
always be difficult to judge exactly the nutrients available from grazing as there is significant
variation:

1. Indry matter intake per bird/day
2. Varieties of Grass

3. Grass management systems

4. Time of year

To grow grass efficiently is NOT cheap - any old grass will NOT do if taken as part of the daily
nutrient intake. Dairy farmers in some areas long ago gave up grass as a mgor source of nutrient
value for high yielding cattle. Leading Dairy farmersin the more traditional grass land areas of the
United Kingdom and New Zealand are now beginning to recognise the need for change as margins
become tighter and higher levels of production are required to achieve a profit. Grass for Ostrich is
NOT agood productive feed, even when managed well.

Grazing is just one aspect of the affects of the Dilution Factor. The dilution factor is a common
practice found with farmers and is caused by farmers feeding other ingredients with their complete
ration, without adjusting the basic ration. This leads to serious imbalances and interferences.

Prot Fibre Energy | Cal. Phos. Salt Vit A* Vit D* Vit E* Sel ppm
18% 11% 1250 1.6% .95% 5% 8000 2500 50 3
14.7% | 10% 1300 1% .60% .25% 4000 1200 25 15

Figure 1 Imbalanced Feeding - The Dilution Factor

* = |nternational Units per kg.
Row 1 = Goldrush Grower
Row 2 = Goldrush Grower diluted with 1lb maize and 1/2Ib Lucerne
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Figure 6 is a typica example of farmers believing they are adding a little extra maize to help their birds
through the winter by adding a little extra energy to the diet. Figure 2 is the same ration illustrated
graphically. The top line representing the balanced ration and the lower line representing the adjusted ration.
As can be seen - the major nutrients fall seriously short and the whole ration becomes imbalanced.
Remember - there are 50 or 60 nutrients that the knowledgeable nutritionist will have balanced to formulate
aproduction ration.

Conpis o Remember also, that for nutrients to be
available they must be in the right
proportions to each other and to work
together to enable the birds to utilise
those nutrients. Everything is now
SERIOUSLY out of balance. Look
how little extra energy was in fact
achieved through adding the extra
maize. It takes a very small error in
weight fed to change the proportions of
daily intake, as these birds total daily
Figure2 Imbalanced Feeding - The Dilution Factor Dry Matter intake is very limited.

cal Phos salt Vit A iukg VitD iulkg VitE iutkg Sel ppm

Figure 8 is an illustration of the imbalances that occur from other common dilution practices. It is worth
noting that some recent research done in South Africa was instigated as a result of measuring the protein

Balanced Feed Versus Imbalanced Feed

Bdanced Retion ~ Extra Com Bxra Afalfa Exra AfalfadlCarn AlfdfaOnly  Alfafa/Com Orly

| | Proen ] Eey B ccm B Prosohons
D Vitamin A . Vitanin D . Vitamin E . Selenium
. Trace Mnerals . B-\Mtamins

Figure 3

level in the faeces and discovering that there were very high levels of protein. Instead of asking the question
"WHY" are they not utilising the protein it was assumed that they did not require it.

If the protein sources are wrong OR there are insufficient vitamins, minerals and trace minerals balanced to
each other and the other ingredients in the rations - the nutrients cannot be utilised fully by animals - Ostrich
is no different.
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Feeding For Production & Quality

By: Fiona Benson
Part 5 - Effects of |mbalanced Feeding

Feeding Ostriches for production in slaughter birds is all about achieving maximum muscle growth
as cost effectively as possible and the muscles must be of a good colour and even throughout.

2% Imbalanced Feeding - Too often we hear people say that it is wrong to feed
e - = o EFFECT to high alevel of protein asit is wasted, will cause the

birds to get too fat and so on. Even when the levels
are high, if the protein is from the wrong source or

MEAT  erobucrion there are insufficient vitamins, minerals and trace
Shortageol PROTEIN eoeccoco NO MEAT minerals to enable the birds to utilise the protein or

energy - then it will result in symptoms of deficiency
Shortageof ENERGY eeocccoo NO MEAT of protein and energy. The result will be very poor
Shortageof MINERALS muscle growth - MEAT PRODUCTION.
GVITAMINS  ecooooee NO MEAT | How often do we hear the comment that the birds are

. too fat? !!!
Figurel
F ) I mbalanced Feeding -

An example of imbalanced feeding might be feeding | ©% e EEEECT

an Ostrich 50/50 mixture of Lucerne and maize with
NO mineral, trace mineral or vitamin supplementation

to balance out the nutrient levels needed by the bird. FAT
If the Lucerne is 18% protein and the Maize 8% |, PrOTEIN cocosocso Exces FAT
protein, that would be an average of 13% protein in
the total diet of a’50/50 mix. 13% islow and the bird |exces Engrey ooeoecce  Excess FAT
will not grow very fast or build any more muscle than |pesiciencyof  MiNERALS

is absolutely necessary. The energy levels of this |&viTamins — eocccooe  Excess FAT
ration will be extremely high - the result will be poor
meat production and excess fat. Figure2

PRODUCTION

In this ration there would only be the vitamins and minerals coming from the Lucerne and Maize
(organic sources). Both are low in Phosphorous. Phosphorous is not only the key in bone growth,
but also very necessary for muscle growth (meat production). When phosphorous levels are low in
the total diet, very little EXTRA meat production is going to take place other than what the bird
needs to survive. The low phosphorous level also contributes to a poor utilisation of the high
energy and again causes even greater FAT production.

Calcium, Phosphorous, Zinc, Manganese, Copper, Selenium, Magnesium, Potassium and Salt are
also important minerals/trace minerals that assist with the total digestion process and are key to
FAT production and MEAT production. Vitamins A, D and E aso help with the
digestion/conversion process. In addition the B-Vitamins such as Choline, Niacin, Biotin etc. help
convert body fat to mobilised energy in the bird. If the bird has some body fat, but cannot mobilise
it for use, it just gets fatter. Symptoms of these deficienciesis Y ellow Fat.

Minerals, Trace Minerals and Vitamins must be BALANCED to the rest of the ingredients in the
diet so everything will work together. They must be at the right levels and from the right sources.
Mixing some of this and some of that, diluting or simply short feeding all end up with deficiencies
that usually results in a thin bird with NO FAT and NO MEAT or a FAT bird with NO MEAT.
The diet CAN control the amount of fat desired and the type of fat desired, whilst at the same time
achieving excellent MEAT production.
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Feeding For Production & Quality

By: Fiona Benson

Part 6 - Measuring Performance

For severa years now | have been advising producers that they need to ensure that the birds they
produce are of marketable quality. Too often | hear the statement. “I will feed for
production/quality when there is a market” “I cannot afford to feed for quality.” For the same
length of time | have been warning that if the farmer does not feed for quality, there will be no
market, asit isimpossible to build a market with inferior products. Thisis proving to be true.

L ets examine how to measure performance and cost and demonstrate that to feed for production and
quality isthe only commercially viable option.

. &, Bearing in mind that the maximum daily intake of
ook Performance these birds is limited, here is proof that
OSTRICH significantly increased yields can be achieved
‘oo’ Measurements when the rations are designed for fast growth and
Comparative Growth Curves good conversion - and fed according to
S ® T — Instructions.
G 3 ——
W 23 — In Table 11, the first graph shows the comparison
I S— of the Gompertz Model of Cilliers et al 1995 vs
’ Blue Mountain Farmer Field Tria birds. Note
caecomp that the increase in production was 55%.
GROWTH VARIATION = +55% The second shows the feed intake estimate to
. develop the Gompertz model vs the Actual feed
Comparative Feed Intake the Blue Mountain trial birds consumed.  Note
.F” s0 | —————] that the intake is only 5% more, yet he achieved
* s | E— 55% increase in growth.
g —
R These particular birds were slaughtered shortly
oA FeeD s ciers (1) after the trial at about 13mths. They yielded an
~=— TOTAL FEED KGS BM (2) AVERAGE of 118lbs/53.5kgs of boneless,
saleable meat.
TOTAL FEED INTAKE VARIATION = 5%

A few months ago | wrote an article titled
'Measuring the Cost of Feed. Figure 12 is a
graphical illustration of the figures that | included in

Figurel

that article. The purpose of this graph is to 50 T
illustrate the difference in meat yield when a 25%
killout is achieved as opposed to a 35% killout. The
important factor to note here is that very few birds
slaughtered at 95kgs at 12mths are achieving 30%
and above killout - many will be achieving
considerably less. Too many heavier birds are O LW “Ii5kg LW T30kg LW
achieving below 30% killout as a result of the birds A Lve et ‘

pl’OdUCi ng too much fat. [J25%kiout [ 30%Kill out ] 35% Kill Out

40
30

20

Yield KG Boneless Meat

10

It is possible to achieve 95kgs at 7mths, when thisis F'94r€?2

achieved the kill out percentage will most probably be above 30% as a result of the balanced diet
that is required to achieve this rate of growth. If that same rate of growth is maintained to 12-
14mths, then the meat yields will remain above the 30% (farmers are regularly achieving +/- 33%)
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and a significant increase in revenue will be achieved. An interesting trend that Blue Mountain are
finding is that in the older birds slaughtered the primary (filet) muscle yield as a percentage of total
yield is increased, providing evidence that these muscles are maintaining growth when the diet is
right.

There has been a considerable amount of debate over which ageis the best for slaughter. Slaughter
age will ultimately depend on:

1 Local Processing Costsvs L ocal rearing costs.

2. Ability to provide a 12mth sustainable supply of meat from birds that produce 7-8mths of
the year. In time we may be able to extend the laying life of the birds. Since some farmers
already receive eggs for 9-10mths ayear - early layers starting in January/February and late
layers finishing November/December, it seems that it must be possible, in time to have a 12
month supply of eggs?

3. Hide buyer s requirements and the industry’ s ability to promote avariety of hide products.

“
°’ % In order to maximise the return on the meat it

OMH PI’| me Carca$ is necessary to produce a first grade carcass

“eye’ (Figure 3). Whatever dlaughter age -
o _ . maximum growth rates and cost per kilo of

* Fat Whitein Colour * No Sign of Disease gain will remain paramount. Birds fed
« Belly Fat 24.4-38mm  « Not wet or Slimy rations geared for maximum growth will aso

. - . produce carcasses meeting all the criteria
Heart Good Size, Firm, -« Not Older than 16mths | ) yiined in figure 3. Survival rates and other

No dlimy Fat Caver * Meat a Good Red rearing problems will be substantialy
 Liver Mid Brown Colour reduced, if not eliminated.

e Li E I * E M | . . . . .

|\_/er Ve .CO or Ven_ uscle Colour This series of articles has outlined various

i Skln, FaI,L|Va NOT * No hint of Strong areas that exp|a|n how it in most cases

Yellow odours farmers are underfeeding their birds and/or

feeding imbalanced rations and how this is

Figure3 causing carcasses that are NOT of

marketable quality.

The knowledge that is now available needs to be used to break the cycle of poor quality birds being
presented for slaughter, resulting in low income for the farmer which leads to the farmer producing
consistently poorer birds and/or going out of business. Farmers need to encourage their processors
to pay different rates based on carcass quality AND the boneless meat percentage. It costs the same
to process a bird, regardless of its size - it therefore makes sense that the farmer with the higher
yielding birdsis rewarded accordingly.

A POOR carcass fed incorrectly, with inconsistent meat quality, and little of it, should be worth
nothing as it costs more to process the meat than the public is willing to pay for it. Birds of this
quality usualy yield a low percentage of 1% Grade hides - further reducing the revenue to the
processor and the farmer. These birds are not economic for anyone to produce or process.

Raising birds along the principals outlined will have the benefit that production throughout the

farming chain will be significantly increased. When the nutritional levels are adequate, genetic

influences can be identified. This will alow farmers to identify their superior genetic birds - both

in terms of egg laying and growth rates. The species can then be improved to further increase

grocilagcti on in the same manner other production livestock farmers have achieved over the past few
ecades.

| hope this series has helped producers and those involved in processing to understand a little more
just how unique our Ostriches are. To understand the reasons for the problems of the past and how
to feed for Production and Quality isthe ONLY way forward.

Page 230



Ostrich Feeds & Feeding 2001 ©

Soya Meal, An Important Component of
Ostrich Diets

Originally published in Feed Mix Volume 8. No. 2
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I ntroduction

Nutrition is a key element in ostrich production. It is only with an adequate knowledge of nutrient
requirements at each growth stage of the ostrich that the correct contents of formulating diets will
be realized. In the past, nutritional results obtained for poultry have been erroneously adopted to fit
ostrich diets, thus resulting in various nutrition-related problems'. An accurate evaluation of any
diet, therefore, should determine the extent to which an ingredient will provide essentia nutrients
for growth and development, the potential utilization capacity of the nutrient and performance
outcomes’.

Some studies describe the anti-nutritional effects of soybean due to an interference with normal gut
and systemic metabolism®. However there are many personal observations that soya meal is in fact
beneficial as a good source of amino acids™ and minerals® given correct processing procedures.
These include heat processing’ in order to denature inhibitory enzymes like urease and
haemagglutinin and an inclusion in the meal of not more than 25-30% Soya. Indeed it is
emphasized that soybean can be used in feed without detrimental effects on growth rate and body
conformation®. The aim of this article, therefore, is to discuss the importance of soya meal in the
diet of ostrichesin terms of its beneficial effects on growth and development.

Soya meal

Soybean meal is a concentrated source of protein and energy and is lower in crude fiber than most
other oilseed meals. The higher protein, energy and lower fiber content of soybean meal enable
formulation of diets which are proven more efficient in the conversion of feed to meat in for most
livestock.

Soyabean meal is available in two grades. Both meals are produced following the same basic
process - the only difference being that the 44% has some hulls blended back. Dehulled 47%
protein soyameal is preferred by most nutritionists who wish to achieve a dense ration, as the
difference is soyahulls that have no place in rations designed for production. Full fat Soyais the
whole bean toasted and provides a high protein source and high fat source. The fat levels are too
high for use in Ostrich rations.

Soybean meal provides the best balance for amino acid deficient cereal grains °. Table 1 -
demonstrates this very clearly. It is the most economical protein available to most livestock
producers and is much more uniform in composition than any of the by-products available from the
meat or fish industry.’® Arginine has been reported to be thee most efficiently digested amino acid
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in dehulled soybeans at 93% and lysine more digestible than sunflower. Other protein sources are
products such as. Cotton Cake - which carries arisk of *Gossypol’ Toxin. Peanut Meal that carries
arisk of Aflatoxins and is aso low in lysine and methionine and has some extremes on others such
as arginine and threonine. Soyabean mea has been proven the safest high protein cereal grain to
use in any livestock ration and has been used safely for many years in US livestock and in recent

years with Ostrich.

Table1

Comparative Amino Acid Composition of Oilseed Meals (1)(a)

& NBSP Soybean | Dehulled | Cottonseed | Canola|Peanut | Rapseed | Sunflower
Soybean

Arginine 34 3.8 4.6 2.3 4.6 2.0 35
Lysine 2.9 3.2 1.7 2.3 1.8 1.7 1.7
M ethionine 0.65 0.75 0.52 0.70 | 042 15 1.5
Cystine 0.67 0.74 0.64 047 | 0.73 0.7 0.7
Tryptophan 0.6 0.7 0.5 0.4 0.5 0.5 0.5
Histidine 1.1 13 1.1 1.1 1.0 1.0 1.0
Leucine 3.4 3.8 2.4 2.6 3.7 2.6 2.6
| soleucine 2.5 2.6 1.3 15 1.8 2.1 2.1
Phenylalanine 2.2 2.7 2.2 1.5 2.0 2.2 2.2
Threonine 1.7 2.0 1.3 17 1.2 15 1.5
Value 24 2.7 19 19 19 2.3 2.3

Protein is essential in any ration for optimum growth and development, meat and egg production and
reproduction. Ostriches perform best on rations that carry a high level of protein. The other grain sources of
protein carry lower levels of protein compared to Soyameal, (with the exception of Peanut Meal that is too
risky to use) making it more difficult, if not impossible, to formulate a productive ration for ostriches. See

Table 2.
Table2."
Compar ative Composition of Various Oilseed M eals (1)(a)
NRC Ref. No. Crude Ether |Crude| Energy(b)
Protein Extract Fiber
% % % kcal/kg
Soybean meal 5-04-604 44.0 0.5 7.0 2240
Soybean meal(c) 5-04-612 48.5 1.0 3.0 2475
Canola meal 5-08-135 38.0 38 | 111 2110
Cottonseed meal 5-07-872 41.0 08 | 12.7 1940
Linseed meal 5-02-048 33.0 0.5 9.5 1400
Peanut meal 5-03-656 48.0 1.5 6.8 2200
Rapeseed meal 5-03-871 36.0 26 | 132 1770
Safflower meal 5-07-959 42.0 1.3 | 151 2040
Sesame meal 5-04-220 42.0 7.0 6.5 2255
Sunflower meal 5-04-739 42.0 23 | 210 1760
(a) Asfed basis

(b) metabolizable energy for poultry

(c) Dehulled

Improper oilseed processing damages amino acids, rendering the proteins biologically unavailable.™
Care needs to be taken that the source of the meal used is reliable and supplies a consistent product.

Page 232




Ostrich Feeds & Feeding 2001 ©

After soyabeans have been cleaned, dehulled, flaked and deoiled, the white flakes should be toasted
(steam heated) to remove antinutritional factors, especialy trypsin inhibitors, thus removing factors
that will upset digestion.

Conclusion

Soyabean meal is a quality protein source in ostrich feed, being typically 47.5% crude protein. As
with all ingredients, the quality must be correct and inclusion levels reasonable and in balance to
other ingredients in the rations. The importance of soyabean meal in reducing the loss of mineral
ions® * should be investigated further especially in the most vulnerable period of an ostrich chick's
life, 0-3 months. Indeed ostrich rations including reasonable levels of high-grade soyabean meal
have been proven to far outperform any rations without soyabean meal. Hence the necessity of
including soyabean meal in ostrich diets.
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Glossary

Nutrition

Ad Lib: Also known as Free Choice. Sufficient Feed is made available at all times to enable the
animal to eat as much asit can eat.

Air Dry Basis: A parameter of stating the nutrient value of feed ingredients or feed that has
naturally dried in the open air until it can not dry or dissipate any more moisture (usually around
10-12% moisture

Amino Acids. Building Blocks of Protein.

Animal Protein Products: The protein ingredient that is made from Meat, Bone meal, Carcasses,
Blood, Feathers of any animal and/or Fish that is treated at very high temperatures. Ingredients that
our consumers do not wish to see fed to the animals supplying the meat that they eat.

AsFed Basis. Weight of the feed or ingredient including moisture (water) content.

Balanced Ration: To be balanced a ration must contain the 5 essential elements - Water, Protein,
Energy, Vitamins and Minerals in the proper amount and ratios for the specie being fed. A specific
formula designed for a specific task - i.e.. Meat Production, Egg Production, Body Maintenance

Complete Feed: A ration that provides ALL the nutrients required. This can be purchased or it
can be made up on farm

Deficient/Deficiencies; Short of certain nutrients

Density: When applied to the rations, describes the amount of nutrients within a measurement unit
of the total ration.

Digestible: Easily digested by the animal

Dry Matter: The portion of the feed remaining after removal of the moisture.

Dry Feeds. Complete feeds, Hay and supplements - Feeds that are around 90% Dry Matter
Farm Management: The attention to detail on all aspects of managing the total farm operation.

Feed Formula: The list of ingredients and their inclusion levels that are required to make up a
ration.

Feeding Rate: The amount in pounds or kilos that a specific feed must be fed per bird per day or
per bird per feeding.
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Feed Ingredient Group: Ingredients fall into different categories - ie. Grain, Forage, Protein, Fat,
Vitamin or Mineral

Feed Label/Feed Tag: The details of a specific ration that should contain information such as
Animal the feed is designed to be fed to, Ration purpose (grower, layer, maintenance), Nutrient
Levels, Ingredients, Feeding Rate, Special warnings, Batch Number

Feed Management: The attention to detail on all aspects of feeding an animal

Flushing: A system that used to be used in Livestock Nutrition. It is the feeding of aration to
prepare for the next production season for production animals that have been fed a poor ration
during their ‘off season’. Modern Nutrition Technology provides ‘production’ livestock with
‘replenisher’ rations during the ‘ off season’.

Ground Feed: A ration fed in meal form and not pelleted. It isacourser chop than ‘meal feed.
Inclusion Level: The amount in pounds or kilos that a specific ingredient is included within a
ration. This will be measured in pounds, kilograms, parts per million (ppm), International Units
(IVU) etc. dependent on the specific ingredient referenced.

Ingredients. The components that make up aration - such as Lucerne, Maize, Soyameal

Inorganic: The source of the nutrient is a"mined from the earth” Mineral or Trace Mineral.

Interrelationships: All nutrients in a ration depend on other nutrients in a ration to be utilised
correctly.

Limit Fed: Rationsfed at a specific amount per animal per day.

Major MineralssMacro Minerals: Minerals such as Calcium and Phosphorous that included in a
ration in relatively large amounts. Usually measured in Grams/day

Meal Feed: A finely ground feed.
Metabolised: The process whereby the food is digested to enable the animal to utilise the nutrients

Minor Minerals/Trace Minerals: Minerals such as Copper and Zinc that are included in a ration
in very small amounts. Usually measured in 1/1000 of a gram or fractions of a milligram per head

per day.

Nutrients. Itemssuch as Protein, Fat, Fibre, Energy, Minerals, Trace Minerals, and Vitamins.
Organic: The source of anutrient is Vegetable or Animal Origin

Pelleted: A ration that goes through the process to compact the ration into a pellet.

Performance: The measurement of production achieved. Eg. Eggs/hen; Feed Conversion Ration
(FCR), Cost per kilo of Gain
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Premix: A very broad term to describe a mixture of more than one component. It may be a
number of vitamins. Generally when discussing a complete ration - the premix will include all the
Vitamins, Trace Minerals, Amino Acids and other additives such as yeast that are in specific
guantities and ratios for that particular ration for the particular specie. Some premixes will include
the major minerals as well.

Ration: A ration may be fed as a complete ration - or it may be made up of Grazing plus a
balancing supplement.

Roughage: A mideading term that is often used to describe the Fibre content of a diet leading
farmersto believe that its only purposein aration isto aid digestion.

Source: All ingredients contribute a number of nutrients to aration. An example - Protein sources
can be Soyameal, Lucerne, APPs, Grains. It can also be used to describe where an ingredient came
from - itsorigin.

Supplement: Thisisafairly broad term and can have a number of different applications:

1. A specific ration designed to be fedto Grazing animals or animals on hay or silage fed
separately. This will include the protein, energy (grain), supplemented vitamins, minerals, amino
acids to balance with forage portion of the diet

2. A specific ration as above to be added to the Grain and Forage on farm to make up a complete
feed

3. Any nutrient fed in addition to the basic ration is also a supplement to the overal rations and
will contribute to the overall Total daily Nutrient Intake. Example is vitamin packs that can be
added to the water.

Supplementation: Vitamins, Minerals, Amino Acids, Probiotics etc. are fed in addition to those
available from the main ingredients when included within a Premix that forms part of the ration.

Total Daily Nutrient Intake: EVERY nutrient that an animal consumes in a day has a
contribution towards the total daily nutrient needs of that animal.

Undigestible: Not easily digested by the animal.
Utilisation: The ability of the animal to make use of al the nutrients within the ration

Wet Feeds: Feeds such as Fresh Grass or Lucerne (grazed or fed chopped) and Silage. Ingredients
with a high moisture content

Effects of Nutrition/M easur ements of Perfor mance
BonelessMeat: The weight of all saleable meat

Carcass Weight: The weight of abird at slaughter after deskinning and evisceration. Same as Ralil
Weight
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Feed Conversion Ratio: (FCR) - The amount of feed intake to make 1 kilo or pound of weight
gain. Usualy referenced to Liveweight

Fertility: Percentage of all eggs set that are Fertile - capable of developing an embryo

Genetic Potential: Every animal has a certain inherited ability to produce eggs, develop muscle
etc.

Growth Rate: Rate at which an animal achieves certain weights between two dates.

Hatchability: The percentage of eggs that hatch successfully. This maybe expressed as a
percentage of al eggslaid, it may be expressed as a percentage of all Fertile Eggs

Live Weight: Tota weight of any live animal at any stage of development
Malnutrition: Insufficient Nutrition
Mortality: The percentage of chicks/or adult birds that die

Survivability: The percentage of all Chicks hatch that develop to slaughter or adulthood

Feed Products

There are many different terms used to describe different feed products manufactured. It is
important to understand what is meant by all these terms. The hard part is that terms and names will
vary from feed mill to feed mill and country to country. In general, the following descriptions will
be true:

Premix or Premixes. Many different products are manufactured under the name of "Premix". The
following products are most relevant to the Ostrich Farmer:

e Vitamin and Mineral Premix Without Macro Minerals. Most usualy contains vitamins,
micro minerals (trace minerals) and amino acids. Salt, yeast, calcium, and phosphorus will
be added during the mixing process by the farm or mill.

e Vitamin and Mineral Premix With Macro Minerals. Most usually contains all required
vitamins, minerals, micro minerals (trace minerals), salt, yeast, and amino acids. Thisis a
complete vitamin/mineral/additive package that can be mixed with feedstuffs for a complete
ration.

Most anima feed companies will purchase either of these two products from specialist feed
companies. Some work closely with the Premix development company for ration formulations.
Others simply add the products to their own formulations.

Farmers mixing on the farm also use either of the above products. The supplying Premix Company
provides the required ration formulations based on the suitable ingredients the farmer has available
either grown on the farm or purchased locally.

Protein Supplements/Concentrates. Feed Mills manufacture these products. They will include all
the vitamins, minerals and additives and also the protein ingredient of a ration formulation. They
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are designed for the farmer to add to his own grown grain and forage ingredients. Care needs to be
taken when using these supplements that particle sizes of the individual ingredients in the complete
ration match. For example: If a farm is adding Lucerne (alfalfa) pellets, the supplement must be
pelleted and the maize (corn) fed whole. If a farm is feeding chopped Lucerne (afalfa), the
supplement should be ground with the maize (corn) also ground. This helps prevent birds
selectively choosing different ingredients and eating too much of one particular ingredient.

Grazing and Forage Supplements or Concentrates. Also manufactured by feed mills and will
include vitamins, minerals, and additives. They also will include the protein ingredients and
sufficient grain ingredients to match the forage source used on the farm. Take great care that such
supplements are designed to be fed with the forage available on the farm. Example: Do Not use a
supplement designed to be fed with Grass when using Lucerne (alfalfa). Do Not use a supplement
designed to be fed with Lucerne (alfalfa) when feeding Grass.

Farmers may also mix their own Grazing & Forage Supplement or Concentrate using a purchased
vitamin and minera Premix.

Note: The authors do not recommend this method of feeding Ostriches if optimum performance is
to be achieved. It can be done if done wisely and correctly but many variables usually exist causing
production variables.

Complete Feeds. These products supply ALL the nutrients required to provide a complete
balanced ration to the birds. These complete feeds can be pelleted feeds or mea (ground) feeds.
Under no circumstances should anything further be fed to the birds when using complete feed
products.

Mineral Licks: A mineral lick is a mineral product that provides "free choice” mineral
supplementation to grazing animals.

The Authors do no recommend the use of mineral lick product as they DO NOT fit into our policy
of providing cost effective balanced rations with high performance for Ostrich. They do not form
part of ‘production’ nutrition. It is the authors' opinion that Ostriches should never have "free-
choice" of any mineral product asimbalancesin the diet will result.
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