WELCOME

The misson of the E (Kika) de la Garza Inditute for Goat Research isto develop and transfer
enhanced goat production system technologies through the generation and dissemination of technica
information. Thus, our god isto assist goat ownersinmanagement decisions for the optimization of inputs
and increased profitability by providing technica information. We are continually generating information
ondairy, meet, and fiber-producing goats that helps maintain the goat industry viable and competitive. In
thisregard, at the beginning of the section outlining recent research at the Inditute, we have included flow
sheets highlighting our program and itsintegration. Our work sometimes benefits other industriesaswell.
An examplefor forest and timber industriesis research of the use of goats to control underbrush, and for
cattle and sheep producers of the removal by goats of undesirable pasture plants.

The Indtitute continues to have strong working relationships with scientific organizations in many
countries induding Ethiopia, South Africa, Morocco, Egypt, Jordan, Isragl, Philippines, China, Bulgaria,
Mexico, and Brazil. It isahope and beief that such connections will benefit our clientdle by leading to
expanded export markets and appropriate application in the program here of knowledge gained through
collaboration abroad.

Themeat goat industry continuesto enjoy favorable market conditions, and the future appearsquite
bright as well with the introduction of Boer genetics. While we can comfortably talk about the high
potentia rate of gain of Boer goats, dill there is need to consider production under more typica rearing
scenarios. The mohair market continues to suffer, placing Angoraproducersinadifficult time. However,
many people expect this trend to end withthe recent fashionshowsin Europe. The demand for cashmere
fiber is strong, but until we develop dternative ways of harvesting cashmere it will be difficult for the US
cashmereindustry to becompetitive. A greater emphasison product devel opment and marketing of value-
added products would improve economic returns to Oklahomadairy goat producers.

The schedule of topics and speakers for this 1998 fidd day was derived from producer
suggestions. Dr. Nelson Escobar has done an excellent job in organizing the event, and Dr. Art Goetsch
coordinated preparation of the proceedings. Highlights for this year's field day include: “Dairy Goat
Showmanship and DHIA” (Dr. Irene Brown-Crowder); “Making Goat Milk Colby Cheese” (Dr. Steve
Zeng); “Feeding the Pregnant and Milking Doe” (Dr. TilshunSahlu); “Dairy Goat Farm Planning and
Milking Facilities’ (Dr. John Porter); “Measuring Financial Performance” (Dr. Chris Petermann) and
“Goat Farm Budgeting” (Dr. Roger Sahs); “Meat Goat Marketing Strategies’ (Dr. Robert Branson);
“Intensive Management of Meat Goats’ (Maxine Cameron); and “General Careof Goats’ (Dr. Liond
Dawson). Pleaselet usknow your wishesfor the 1999 fied day, and we will do our best to again provide
aqudity programwithrequested and timely topics. On behdf of the s&ff of E (Kika) delaGarza Inditute
for Goat Research, | thank you for your continuing interest and support.

Tilahun Sahlu, Director
E (Kika) de la Garza Institute for Goat
Resear ch



MAKING GOAT MILK COLBY CHEESE
Dr. S. Steve Zeng
Food Technologis/Dairy Extenson Specidist

E (Kika) dela Garza Institute for Goat Research
Langston University
Langston, Oklahoma 73050

Colby cheeseis a sub-variety of Cheddar cheese and one of only afew cheeses native to the
United States. It was originaly made of cow milk in Colby, Wisconan. Ripened Colby cheese has
softer body and more open texture than Cheddar cheese. The moisture content of Colby cheese
ranges from 38 to 42%. In recent years, goat milk Colby cheese has evolved into one of the most
favorite goat cheeses. Because of awashing step implemented in the manufacturing process, goat milk
Colby cheese possesses a milder taste and flavor and a smoother body and texture compared with
goat milk Cheddar cheese. It isadeightful exotic goat product enjoyed by people who are not used to
goat milk cheeses, aswell as by many ethnic groups and goat enthusiasts. This cheese has become a
popular goat milk product for our extenson programs to promote dairy goatsin elementary and middle
schoals, on field days, and in county fairs.

When manufacturing Colby cheese, it isagood ideato use at least five gdlons of goat milk per
batch in order to have enough curd for pressing later on. Our experience shows that a finished Colby
cheese to milk ratio of 0.9 to 1.0 Ib/galon can be expected. Thisratio depends on the fat and protein
content of goat milk and will vary among breeds. The following manufacturing procedure is
recommended for abatch of 4 gdlons.

The goat milk to be used should be fresh (preferably less than two days old), clean (strained),
and sanitary (total bacteria count < 100,000/mL). Most importantly, the milk should be antibiotic-free.
Antibiotic resduesin milk will not only present a hedlth risk to the consumer but o inactivate the
cheese culture (darter bacteria), resulting in dow or no fermentation at all.

The milk for Colby cheese manufacturing should be pasteurized. Colby cheeseisusudly
consumed at 2 to 3 months of age while the legd requirement for ripening raw milk cheeseisa least
three months. Pasteurizing a batch of milk is commonly carried out a 145°F for 30 min. This process
killsdl pathogens and dmogt dl organisms present in the milk. Alternatively, a high temperature and
short time (HTST) technique (i.e., 161°F for 15 sec) can be used. However, an elevated temperature
for aprolonged period of time will destroy some of the milk proteins, resulting in alower cheeseyidd.

After pasteurization, the milk is cooled down to 88 to 90PF using ice water or tap water. When
the desired temperature is reached, add 2 g (approximately 1/2 teaspoon) of Direct Vat Inoculant
(DVI) garter. This powdered starter is packaged in a pouch and can be stored in afreezer for up to



two years. Itisagood practice to dissolve the powder in clean tape water (1:40) before pouring it into
milk for a uniform mixture. If desired, aliquid mesophilic starter culture can be used with aretio of one
ounce to one gdlon of milk (gpproximatdy 1%; weight/weight).

Mix the starter thoroughly into milk by stirring vigoroudy. Let the milk set undisturbed for one
hour while keeping the temperature at 88 to 9C°FF. This process activates the culture bacteriaand is
known as milk ripening.

Measure 5 mL (gpproximately 1 teaspoon) of liquid cheese rennet into a cup and dilute it with
one cup of tap water. Liquid rennet can be subgtituted with one rennet tablet dissolved in haf a cup of
clean water. Important: start stirring the milk first before adding the diluted rennet into the milk. Keep
dirring until auniform mixture is achieved (usudly within afew sec). Caution: excessive stirring will
disturb theinitia curd formation and thus should be avoided. Then, leave the milk to set for 45 to 60
min to form curd while keegping the temperature a 88 to 90°F..

When a clean bresk curd develops, cut the curd into %2 inch cubes with acurd knife. Leave the
curd undisturbed for 5 min, dlowing the newly cut surfaces of the curd cubesto form athin film. This
will help keep the cubes intact during the next few steps.

While gently agitating, heat the curd dowly to 102F in next 30 min. Asarule of thumb,
increase the temperature by 2°F every 5 min. Heating the cubes too quickly will sed their surfaces and
cause the whey to be retained in the curd, resulting in a high moisture cheese. Caution: temperatures
higher than 104°F will injure or even kill the culture bacteria

Cook the curd for another 30 min at the same temperature with steady agitation to remove the
whey from the curd. Before draining, stop stirring for afew min to set the curd on the bottom of the vat
or pot. Drain the whey to the curd level and immediately add tap water to cool the temperature down
to 80°F. Stir the curd for 15 to 20 min more. The whole processis called washing curd. It helps
develop aunique flavor and a characteristic body and texture. However, a prolonged washing &t this
temperature will cook more whey out and result in alower moisture cheese. Drain the whey
completely and pour the curd into a perforated colander lined with cheese cloth to drain further for 20
min.

Pour out the curd in the vat or apan and break the curd into particles. Add 3 to 3.5% (curd
weight) sat (non-iodized sdt preferred). Mix the salt thoroughly with the cheese curd. Put the salted
curd into a cheese mold lined with cheese cloth and press at 20 pounds per square inch (PSl) for the
first hour. After flipping the cheese block, increase the pressure to 30 PSl and press it overnight (12
hours).



Take the cheese block out of the press. Remove the cheese block from the mold and the
cheese cloth. Place the cheesein awell ventilated cooler or arefrigerator and let its surface air-dry for
1to 2 days. Cut the cheese into desirable whedl's, wedges, or blocks and wax them with afood-grade
cheese wax (red or yellow) by dipping three times. The temperature of wax should be around 170
before waxing.

Ripen (age) the cheesein a cooler or refrigerator (45 to 50°F) with a moderate humidity for 2
to 3 months before consumption. An uncovered cup or pot of water can be placed in the cooler or
refrigerator to create the desired humidity.

Approximately 4 |b of Colby cheese (before waxing) can be expected from 4 gallons of goat
milk. Thefinished Colby cheese should have a mild pleasant flavor and a soft smooth body and
texture.



The proper citation for thisarticleis:

Zeng, S S 1998. Making Goat Milk Colby Cheese. Pages 1-3in Proc. 13th Ann. Goat
Field Day, Langston University, Langston, OK.



FEEDING THE PREGNANT AND MILKING DOE
T. Sahlu and A. L. Goetsch

E (Kika) de la Garza Institute for Goat Research
Langston University
Langston, Oklahoma 73050

I ntroduction

Feeding the high-producing dairy goat is an ever increasing challenge. As animals are
selected for increased milk production, greater attention to diet composition, feed quality, and the
physical form of feedstuffsisrequired. Inaddition, feeding strategiesmust providefor more nutrient
dense diets yet remain cost effective.

Whether you are afarmer with 300 goats or acaprine enthusiast with three pets, the nutrition
of your animalsisof considerableimportance. Not only can over- or under-feeding of animalslead
to metabolic disorders, general poor health, and low production, it also can cause huge financial
losses - something very few of us can afford.

How then can we ensure that we are feeding our animals at optimal levels? The answer is
simple: through knowledge. We must know the animal’s nutrient requirements, physiological
changes that a doe goes through when pregnant or lactating and how these affect her requirements,
and the quality and nutrient content of thefeedsavailable. Formulating adiet that will be consumed
to meet the nutrient needs of the animal then becomes afairly simple task.

This workshop was designed to discuss and give better insight into:

. the physiological changes in animals associated with pregnancy, kidding, and milking;
. how these stages interact and influence one another; and
. how to formulate feeds to best meet the animal’ s requirements that will ultimately optimize

financial returns.
Doe Production States

Goat milk, meat, and fiber producers should be aware that pregnancy and lactation are
interrelated. How you treat and feed your animals during pregnancy influences milk yield, milk
quality, lactation duration and, subsequently, kid vitality and growth rate. Fiber production can aso
be impacted.

Early and Middle Segments of Pregnancy

Energy intake is one of the most limiting factors for milk production. Like the dairy cow,
the lactating goat is able to draw upon body reservesin early lactation to meet energy requirements
when feed intakelags behind nutrient demand. In early lactation, energy derived from body reserves
isutilized more efficiently than feed energy for milk production. These body stores can be replaced



during mid- and late lactation and in the dry period. The rate and extent to which adairy goat is
capable of drawing upon body reserves to meet the energy requirement in early lactation is critical
in determining her ability to produce and sustain a high level of milk production. In addition, the
ability to replenish body stores has a direct impact on the ability to conceive | ater.

It has not been clearly established when replenishment of body stores is most efficient or
what isthe optimal time pattern of tissue replenishment during latelactation and thedry period. This
most likely varieswith conditions such asthe quantity of tissuelost earlier. Fromastrictly energetic
point of view at particular pointsintime, the efficiency of energy usein tissuereplacement isgreater
in late lactation than in the dry period, suggesting that most body weight and condition restoration
should beinlatelactation. However, if energy required for tissue maintenanceisindependent of or
at least not closely associated with body composition, then the efficiency of energy use might be
greater for replenishment during the dry period. Dry period tissue gain rather than in late lactation
would result inaminimal period of time during which tissue must be maintained before freshening.
Furthermore, in the period immediately preceding parturition and lactation, to achieve highest
lactation performance it is imperative to prepare the doe for lactation demands, such as increased
energy intake to increase ruminal papillae development, which lendsitself well to dry period tissue
replenishment.

The ability of the doe to replace energy stores in late lactation or in the dry period is
obviously affected by dietary energy density. Body tissue replacement increases with increasing
dietary concentration of digestible energy or concentrate level, but at excessively high energy
densitiesfattening may result from ashift in nutrient partitioning, reducing reproductive performance
and increasing periparturient health problems (i.e., fatty liver). The present nutrient requirements
provided by the National Research Council do not adequately address dietary energy density in late
lactation or inthe dry period. Thereisneed for information on the optimal digestible energy density
in late lactation and in the dry period, so that body stores are replenished most efficiently, to avoid
overconditioning, and to maximally prepare does for the onset of lactation. Overall, current
information available indicates that most body energy stores used in early lactation should be
replacedinthelate-lactation period. European recommendationsarethat startinginthefourth month
of lactation, multiparous and primiparous goats (i.e., does and doelings, respectively) should gain
live weight at approximately 2.6 and 4.9 pounds per month, respectively. Future research at the E
(Kika) de la Garza Institute for Goat Research will investigate whether there are economic
advantages of differencesin the time when tissue lost in early lactation is replaced.

Transition or Late Dry Period

In the pregnant doe, the duration of pregnancy can be divided into three stages (day 0 to 50;
50 to 100; and > 100). Up to day 100, fetuses develop but little growth takes place. During this
time, the doe requires very little additional nutrients above those which she needs for lactation,
maintaining body weight, different levels of activity, and(or) her own growth (i.e., young doelings).
Figurelillustratesthe dramticincreasein nutrient requirementsadoeexperiencesin thelast 50 days
of pregnancy. Inthelast trimester, most fetal and mammary gland growth takes place, elevating the
nutrient requirements of the doe considerably. Especially with twins, triplets, and quadruplets, the
spacethat fetuses occupy in the abdomen of the doeincreases, and consequently decreasesthe space



availablefor feed. Duringthistime, the doe must befed dietswith ahigh concentration of digestible
energy. Failing to increase the energy intake of the animal may lead to metabolic disorders such as
pregnancy toxemia (also known as pregnancy disease or ketosis).

Ketosisisacommon metabolic problemin early lactation and particul arly | ate gestation with
multiple fetuses. Ketosisresults from an inadequate supply of glucose to maintain anormal blood
glucoselevel. Therequirement for glucose and glucose precursorsishighin late gestation primarily
for support of fetal development demands and in early lactation to alow the metabolism of fatty
acids being mobilized from adipose tissues in support of milk synthesis. Asnoted later, in the last
3 to 4 weeks of gestation the dietary grain level should be increased to increase the glucose supply
for fetal growth and prepare the animal to consume amixed grain-foragediet in lactation and for the
relatively sudden and largeincreasein demand for glucose at kidding. However, never abruptly shift
animals from a high forage to a high grain diet just because nutrient requirements have increased.
A drastic change can result in reduced or fluctuating feed intake, low milk fat test, large decreases
in body condition in early lactation, reduced milk flow peak, poor |actation persistency, abnormal
manure, and an increased incidence of metabolic diseases.

Based on research conducted at the E (Kika) delaGarza Institute for Goat Research, for the
pregnant doe during the last 2 months of gestation it isrecommended that daily allowances of crude
protein (CP) should be at least 10 or 11% (as fed basis) and should meet or be no more than 10 to
20% above the energy recommendation of the National Research Council. Although there appears
to belittle influence of diet on kidding traits, care must be taken in feeding the late-pregnant doe to
avoid complications arising from metabolic disturbances. Goats should have adequate fat stores at
kidding to achieve high milk yields in early lactation. But, over-feeding concentrates does not
enhance milk production and can be detrimental. For example, high forage intake in late gestation
promotes high forage intake in lactation.

During the 3 to 4 weeks preceding kidding, does should be acclimated to any new feedstuffs
to beused in lactation. Thedietary grain level should beincreased slowly if only forage was being
consumed previously, so that at least 1% body weight of grain (dry matter basis) isbeing consumed
before kidding. However, thislevel should be varied with age and milk production potential of the
goat. Relatedly and ideally, forage quality should be high. Although as mentioned | ater, feeding of
legumes, which are high in Ca, should be minimized or avoided. Thisincreased energy density in
the diet will stimulate development of ruminal papillae, necessary for high feed intake and nutrient
absorption during lactation. The increased level of grain feeding also limits fat mobilization and
associated metabolic problems, which is of specia importance because of adecrease in feed intake
that occursin thelast 2 to 3 days preceding parturition. In addition, problems with mastitis can be
minimized by the increases in dietary grain level and digestible energy concentration in this
transition period, due to nutrition (e.g., amino acid and trace mineral and vitamin statuses) X
immunity interactions. In this regard, requirements for trace minerals in the latter part of the dry
period are thought to be elevated in dairy cows, and this may be the case for dairy goats as well.

Nutrition in the transition period affects the incidence of milk fever in early lactation,
although this condition isless common in dairy goats than dairy cows. In order for mobilization of
adequate bone calcium (Ca) to support milk production in early lactation and maintain adequate



blood Ca levels, parathyroid hormone must be produced and active. To achieve this, dietary Ca
levelsshould not be highinlate gestation; therefore, feeding legumesthat are high in calcium should
be minimized or avoided if possible. In addition, feeding high dietary ratios of acidogenic (e.g.,
NH,Cl and MgSO,) to akalogenic minerals(NaHCO,, KHCO,, and MgO) will help maintain proper
blood pH in this period so that parathyroid hormone activity in dairy cows is high, and this is
expected to apply to dairy goatsalso. High dietary potassium levels should be avoidedin thisperiod
aswell.

Althoughiodineand cal cium deficiencieshave been observed to causefetal deaths, avitamin
A deficiency ismost likely to causefetal deaths. Especially during or after adry summer when grass
and hay usually lack adequate amounts of vitamin A, specific careisrequired to meet the animal’s
requirements. A phosphorus (P) deficiency is more likely than a Ca deficiency in grazing goats
because of the relatively low phosphorus concentration in forages. It isimportant to be aware of
possible soil mineral deficiencies in the areawhere your animals are grazing or where your hay is
produced, since thiswill influence the specific content of that nutrient in the forage.

Early Lactation

Figure 2 illustrates rel ationships between feed intake, body weight, and milk production in
thelactating does. Generally, milk yield peaks 6 to 9 weeks after kidding, with the peak being about
1 week later in Alpine doelingsthan does. However, feed intake does not peak until the third month
of lactation or sometimes 12 to 16 weeks postpartum; thus, does are usually in a state of negative
energy balance during thistime. Therefore, body reserves (fat and protein) have to be used to make
up for this energy deficit. The animal’s nutrient intake will not meet her demands until milk
production has decreased to 60 to 80% of the peak. During the first month of |actation goats may
lose over 2 pounds of adipose or fat tissue each week to support milk production. An average
weekly loss of adipose tissue in the second month is about 1 pound.

To increase doe productivity and to ensure high feed efficiency, producers need to pay close
attention to the lactation curves of doeswithin their herds. This could help to reduce feed costs and
permit more accurate monitoring of herd health. For instance, changing of doesto feeding programs
with lower nutrient densities should be on the basis of milk yield and body condition. Tablelisa
summary of the nutrient requirements of does at different levels of milk production. Since high-
producing does direct more nutrientsto milk, it isimportant to monitor their body condition closely
to ensure that body reserves are replenished during late lactation or the dry period.

Even though daily feed intake increases after kidding, diets need to be sufficiently highin
digestible nutrients to support the increasing milk yield. Based on the quantity of dry matter adoe
can consume, the diet should be formulated in such away that it meets her requirements. The doe
should preferably be fed a completely mixed diet. Lactation diets should contain 60 to 75% total
digestible nutrients (TDN) and 12 to 17% CP depending on the stage of lactation, level of
production, and size of doe. However, responses to different dietary CP levels have varied greatly
among experiments. But it isagreed upon that milk production responsesto high dietary CP levels
are more likely with sources of protein that are not thoroughly degraded in the rumen (e.g., fish,
blood, feather, and corn gluten meals) compared with onesthat are extensively degraded by ruminal



microbes (e.g., soybean meal and direct-sol vent-processed cottonseed meal). Furthermore, for most
efficient utilization of dietshighin CP, with much of the CP supplied by feedstuffswith protein that
is extensively degraded in the rumen, the digestible energy concentration of the diet must be high,
such as with a 60% concentrate level and high-quality forage.

Digestible energy and protein levels of dietsare commonly increased by incorporating more
grainand lessforage. Anincreased TDN or digestibleenergy concentrationinthediet can, however,
lower the dietary fiber concentration below that required (e.g., crude fiber as presented in Table 1).
For lactating dairy cows, minimum recommended dietary levelsof neutral detergent fiber are25and
28% for cows of differing milk production potentials or in different stages of |actation, with at |east
75% of this neutral detergent fiber from forages rather than concentrate or byproduct feedstuffs;
minimum recommended levels of acid detergent fiber are 19 and 21%. From research conducted at
the E (Kika) delaGarzalnstitute for Goat Research, it would appear that these fiber levelsalso can
be applied to goats. We noted that lactating dairy goats producing over 7.7 Ib/day of milk utilized
dietary energy most efficiently and maintained amilk fat percentage above 3when dietary dry matter
was 18 to 22% acid detergent fiber. Lower dietary fiber levels can depress milk fat percentage and
increase fat storage in the body of the doe or doeling, at a time when nutrient partitioning to milk
synthesisisdesired. Therefore, itisimportant to observetheratio of concentrate (i.e., grains, which
are thoroughly and rapidly digested) to roughage (i.e., forages, which are less completed and more
slowly digested) and not to exceed 60:40.

In addition to feeding more grain to increase the TDN concentration, or as an aternative, fat
products may be added to the diet. There are at |east three advantages to adding fat to the diet: 1)
it may increasetotal energy intake and milk productionin early lactation; 2) it may allow the dietary
level of grain to be decreased, allowing more forage to be included in the diet without lowering
energy density; and 3) it may improve the metabolic efficiency of lactation. However, unprotected
fat sources should not be included in the diet at more than 3 or 4%, since they can reduce fiber
digestibility. High dietary fat levels also decrease Ca absorption. In accordance, somewhat higher
levels of fat productsthat areinert in the rumen can be used, and many dairy cow producersinclude
both types of fat sourcesin diets. In arecent experiment at the E (Kika) de la Garza Institute for
Goat Research, apartially hydrogenated tallow product could be added to alactating goat diet at up
to 9% of dry matter without adverse effects. Economicsshould beaprimary consideration, however,
when making such dietary management decisions.

High-producing does in early lactation may require more protein than be synthesized by
ruminal microbes from nonprotein nitrogen and protein sourcesthat are thoroughly degraded in the
rumen. However, there appears relatively less potential to temporarily meet this nutrient demand
through tissue mobilization compared with use of body storesto provide energy needed for maximal
milk production. Thus, feed sources high in protein that pass from the rumen without being
degraded by ruminal microorganisms are frequently used in early lactation diets of high-producing
dairy cows. Providing more amino acids to the small intestine will increase the supply of amino
acids to the mammary gland, and as aresult can stimulate milk synthesis. The potential for such a
responseisdueto several factors: 1) anincreasein the amino acidsthat are limiting production; 2)
providing more glucogenic amino acids, thus sparing glucose for lactose synthesis or to provide
energy to the mammary gland; and 3) ateration of hormone levelsthat control milk synthesis. The



efficacy of dietary inclusion of feedstuffs high in ruminally undegradable protein in lactating doe
dietshasnot been adequately established. Thus, thereiscurrently an experiment to addressthisissue
underway at the E (Kika) de la Garza Institute for Goat Research.

Some producers allow access of high-producing dairy goatsto a block of trace mineral salt
to ensure adequate trace mineral nutrition. Completely mixed diets should contain appropriate
amounts of calcium and phosphorus, typically with aratio of 1.5:1 (Ca:P). A level of 0.4% Pinthe
total dietisrecommended. Becausethe sodium content of many feedsisinadequateto meet the need
of dairy goats, the diet should contain added salt, with alevel of 0.5% common.

Feed Formulation and Guideline Tips

When formulating diets there are several guidelines and generalizations worth keeping in
mind:

. High-producing lactating animal s should befed totally mixed concentrate-foragediets, since
consumption of forage alone does not facilitate sufficient energy and nutrient intakes for
maximal production. The diet should be as high in digestible nutrients as possible.

. For does, other than the high milk-producing ones, the most economically rewarding strategy
isusually to formul ate the diet based on the quality of availableforage. In short, if you have
got grass or hay, use it and add a supplement to it.

. Grouping the animals (by stage of pregnancy, milk production levels, or period of lactation)
will make diet formulation and the proper allocation of quantities and qualities of available
feedstuffsalot easier.

. The maximum predicted dry matter intake of an animal is important. It influences the
amount (and therefore the cost) of feed offered per animal and desired nutrient and energy
concentrations. Thereis considerable variation among doesin dry matter intake, which can
vary between 3 and 8% body weight.

By adhering to the following management criteria, feeding animals at optimum levels to
maintain high production efficiency becomes afairly smple task:
1 Define groups of does (i.e., according to body weight, milk production, or daysin milk) and
determine their nutrient requirements (energy, protein, Ca, and P) per day. You can either
work with the group combined (total requirements) or with an average doeand later multiply
by the number of animals to determine the requirement of the group.
Estimate the dry matter intake per animal or that of the group as awhole.
3. Y ou can now calculate what the specific level of anutrient must be per kilogram dry matter
of the diet:
3.1. Cadlculate the energy concentration in the diet (include fat/protected fat sources to
boost the energy for early lactation, if needed and if economical).
3.2.  Check dietary protein levels.
3.3.  Determine dietary protein levels.
3.4. Determine the forage to concentrate ratio in the diet.
3.5. Baancethediet for minerals and vitamins.
4, Provide adequate amounts of clean water that is cool in summer and luke warm in winter.
Check for feces that istoo dry or too moist.

N



Keep the same feeding frequency and sequence.
Milk producers: check milk volumefor individuals and for the group and check the amount
of milk fat.

o o

Information on the nutrient requirements of goatsis available in abook called the Nutrient
Reguirements of Goats, published by the National Research Council in Washington, DC in 1981.
It is commonly referred to asthe NRC (1981). Two tables from the NRC (1981) are presented on
the next two pages. Thefirst table represents the nutrient requirements of goats while the second
presentsinformation on the nutrient content of avariety of feedstuffs. Examplesof feedsformulated
by using these tables are also presented. In addition to thesetables, alist of relevant publicationsis
provided, many of which are concerned with research conducted at the E (Kika) delaGarzalnstitute
for Goat Research.



Figure 1.- Nutrient requirements of does during pregnancy.

Nutrient requirements during pregnancy

0 50 100 150
Days of pregnancy

Figure 2.- Relationships of milk yield (—), body weight (- - -)
and feed intake (ses) Of lactating goats.

Body stores Body stores
used for regained for
milk production next lactation

6o 1 2 3 4 § 6 7 8 9 10 11 12

MONTHS OF LACTATION



TABLE 1. Feeding the milking doe based on the level of milk production®.

Milk TDN Protein Ca P Crude fiber
%

>91b/d 75 18 0.7 0.5 20

7-91b/d 71 16 0.6 04 23

4-7 1b/d 67 14 0.6 04 26

<4lb/d 65 14 0.5 0.3 29

*Keep in mind that these are percentages and not absolute quantities. At aspecific level of
milk production, the size of the doe and the amount that she can consume (% of body weight) will
influence the absol ute quantity an animal needs.



TABLE 2. Nutrient requirements of animals under different production stages (NRC, 1981).

Body weight TDN CP Ca P
Function (Ib) (kg) (9) (9) @ (@
ALL GOATS (Choosel)

Maintenance only (Penned) 22 10 159 22 1 0.7
(Little to no grazing/activity) 44 20 267 38 1 0.7
66 30 362 51 2 14
88 40 448 63 2 14
110 50 530 75 3 21
132 60 608 86 3 21
154 70 682 96 4 2.8
176 80 754 106 4 2.8
Maintenance only (pasture) 22 10 199 27 1 0.7
(Some/low physical activity) 44 40 334 46 2 14
66 30 452 62 2 14
88 40 560 77 3 2.1
110 50 662 91 4 2.8
132 60 760 105 4 2.8
154 70 852 118 5 35
176 80 942 130 5 35

ADDITIONAL REQUIREMENTS

Growing:
0.11 Ib/day 100 14 1 0.7
0.22 Ib/day 200 28 1 0.7
0.33 Ib/day 300 42 2 14
Late pregnancy 397 82 2 14
Lactation (per b of milk):

if 3.0% milk fat 153 29 09 06
if 4.0% milk fat 157 33 09 06

Mohair production
(At different annual fleece yields)

4.4 (Iblyear) 16 9

8.8 (Iblyear) 34 17
13.2 (Iblyear) 50 26
17.6 (Iblyear) 66 34

CONVERSION FACTORS: 1kg=2.21b=1,000g; 11b=454g.



TABLE 3. Estimated as fed nutrient composition (per Ib) of feeds (NRC, 1981).

Feedstuff Moisture TDN Protein Ca P
Common name Scientific name (%) (9) (9) (9) (9)

HAYS
Alfalfahay, early vegetative Medicago &atlva 10 268 90.7 74 15
Alfalfahay, late vegetative “ 10 259 812 63 12
Alfalfahay, mature “ ” 9 222 354 51 08
Alfafameal (17% CP) ! ” 8 254 785 64 10
Bahiagrass hay Paspalum notatum 9 213 336 21 09
Coastal bermudagrass, early Cynodon dactyl on 6 259 680 18 0.7
Coastal bermudagrass, late : 9 227 680 18 0.7
Common bermudagrass (8% CP)  “ ” 9 191 363 20 0.7
Dallisgrass, midbloom Paspalum dilatatum 9 213 25 18 0.7
Ryegrass hay, early Lolium multiflorum 11 277 61.7 24 13
Ryegrass hay, late ; ” 14 240 399 24 13
GRAINS

Corngrain (8% CP) Zea mays 13 322 363 02 11
Corn, yellow dent (9.5% CP) Zea mays indentata 11 349 431 01 1.2
Cottonseed meal (41% CP) Gossypium sp. 9 313 1869 08 50
Molasses, sugar beet pulp  Beta vulgaris altis. 9 304 399 29 04
Molasses, sugarcane Saccharum officin. 25 245 200 34 04
Oats Avena sativa 11 308 535 03 15
Rice bran with germs Oryza sativa 9 286 576 03 70
Sorghum (milo) grain Sorghum bicolor 11 354 46.3 0.1 13
Soybean meal (45% CP) Glycine max. 10 358 2030 14 29
Wheat germ Triticum aestivum 11 354 644 0.2 17
ANIMAL PROTEIN

Fishmeal, menhaden (61% CP) Brevoortia tyrannus 8 304 2771 235 131
Meat and bone meal (50% CP) 7 299 2286 46.7 231
MINERAL SUPPLEMENTS

Calcium carbonate (CaCO,) 1 0 0 1787 02
Calcium phosphate, dibasic 3 0 0 96.6 84.8
Limestone 0 0 0 1540 01
Oystershell, ground 1 0 0 1706 0.3
Rock phosphate 0 0 0 1451 816
Sodium phosphate, monobasic 3 0 0 0 989




Feed Formulation Examples
Example 1

Scenario: Pregnant doe weighs 130 Ib, isin late pregnancy, stays in backyard.
DM intake (average = 3.5% of body weight) =4.55 b

Requirements:

Productive Function TDN CP Ca P
g/day

Maintenance, low activity, 130 Ib 760 105 4.0 2.8

Late pregnancy 397 82 2.0 14

Total daily requirement (g/day) 1157 187 6.0 4.2

Feed Composition:

Nutrients provided

Feed

intake,
Feed Ingredient |b/day TDN CP Ca P

------------------ g/day, asfed basis--------------------

Common bermudagrasshay 2.25 430 81.7 4.50 1.58
Corn, ground 2.00 644 72.6 0.40 2.20
Soybean meal 0.25 90 50.8 0.35 0.73
Total intake? 4.50 1164 205.1 525 451

@Additional mineral supplementation required (to increase the amount of Cain the diet).
Comments:

1 If the doe is unable to consume the 4.55 Ib/day day and if you know exactly how much she
eats, recalculate the feed according to her intake.

2. According to theration formulated here, theanimal will need an additional 0.75 g Cato fulfill
its needs. How much limestone contains 0.75 g Ca?

In 1 Ib of limestone = 154.0gCa(NRC table)and 1 1b =454 g



thus, 454 g limestone
and X g limestone

1. Crossmultiply:  154* X

154 gCa
0.75gCa

= 340.5 Ca

2. Divide on both sides by 154, solving for X:

154 * X (limestone)/154
X (limestone)

Solved !:
needed.

Example 2

Scenario:

- Angora doe weighing 110 Ib, produces 13.2 Ib of fleecelyear, is on pasture and in

mid-pregnancy.

- Y ou have bought a pelleted feed containing 60% TDN and 10% protein on an asfed
basis. How much of this supplement must you feed your animal, keeping in mind that
the grassis “for free” and you want to feed as little as possible of the pelleted feed?

340.5 (Ca)/154
2211g

You need 2.211 g of limestone to add to the diet to provide the 0.75 g of Ca

- Very dry pasture (120 g TDN/Ib; 25 g protein/lb; 1.4 g Callb; 0.4 g P/Ib). Compared
with common bermudagrass (191 g TDN/Ib; 36.3 g protein/lb), thequality isvery low.

- DM intake at 3.5% body weight = 3.85 |b.

Step 1: Nutrient requirements of the animal.

Nutrient Requirements

Productive Function TDN CP Ca P
g/day

Maintenance, pasture grazing, 110 |b 662 91 4 2.8

Fleeceyield, 13.2 |b/year 50 26 - -

Total requirement 712 117 4 2.8

Step 2: Nutrient content of the pelleted feed.

60% TDN = 600 g/kg = 600 g/2.2 1b = 273 g TDN/Ib feed
10% protein = 100 g protein/kg = 100 g protein/2.2 |b = 45.5 g protein/lb feed



Step 3: Calculatethequantity of pelletsneeded by fir st looking at theenergy and
protein alone.

Pellets Pasture Total
Attempt TDN CP TDN CP TDN CP
g/day
1 (21b pellets; 1.9 b pasture) 546 910 228 475 774 139
2 (1.7 1b pellets; 2.2 Ib pasture) 464 773 252 550 743 132
3 (1.6 Ib pellets; 2.3 Ib pasture) 437 728 264 575 713 130
Step 4: Calculate the Ca and P contributions from 1.6 Ib pellets and 2.3 Ib
pasture.
Feedstuff Ca P
g/day

2.3 |b pasture 2.99 0.92

1.6 Ib pellets 2.18 1.09

Totd 517 2.01

Comments:

Theanimal requiresafurther 0.8 g Pto fulfill the 2.8 g of Pit needs. Checkingthe Ca:Pratio, it will
then be 1.85:1, which isin the recommended range of 1.5:1 to 2:1.

The additional 0.8 g P can be supplied by adding sodium phosphate to the diet.
How much sodium phosphate will provide 0.8 g P?

1 Ib sodium phosphate contains 98.9 g P,

therefore, 454 g sodium phosphate = 989¢gP,
and X g sodium phosphate = 0.8gP
Multiply diagonally:
98.9* X = 363.29g
98.9 * (X sodium phosphate)/98.9 = 363.2/98.9
X = 3.67 g sodium phosphate

Solved!: You need to add 3.67 g sodium phosphate to the diet to fulfill the animal’ sfor phosphate.



Although these examples may not reflect the situation on your farm, the math and reasoning behind
them are applicable to many situations. The steps follow one another logically; balance the
requirements of the animal and how much it can consume (dry matter) with the nutrients in the
feedstuffs available to you. Good luck!
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DAIRY GOAT FARM PLANNING
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Introduction

Dairy goat farms need to be well planned to accommodate the accessory structures needed for
efficient operation. Commercid dairies generdly fit under one of two main categories. production of
milk for awholesde market or on-farm processing of fluid milk or cheese. The wholesae producer
needs to plan for the efficient handling of large numbers of animals with provisons for expanson. The
on-farm processor often has asmdler herd but needs more auxiliary buildings, has larger waste
disposa requirements and may need retall areas for the public. Time needs to be spent developing
goas and objectives, financid budgets and a business strategy with the future in mind, in order to
adequatdly plan adairy goat operation.

Master Plan

Thefirgt step in planning adairy goat farmisto draw up ameadter plan. Thisis Smply alayout
of the farmstead indicating where the present buildings are located and where future facilities will be.
Thisis essentid to assure that buildings aren’t congtructed in places that will be in the way in the future,
It dso dlows for incrementa expansion, whereby small units are built which can be easly expanded to
meet future needs.
Master Planning Procedure:
1 Egtablish afamily and business zone.
2. Determine herd sze and future expanson gods.
3. Decide on the type of facility desired.

4, Compute sizes of dl facilities based on numbers of animals and square footage requirements.

5. Identify possible Sites, congdering such things as overall building sizes, access from the rest of
the farmstead and relaionship to exigting buildings.



6. Sketch tentative layouts to scale for each possible Ste usng recommendations for orientation,
traffic routes, weather exposure, drainage, waste disposa and building sizes selected.

7. Sdlect the combination of Site and layout which best fits your needs and recommended space
alotments.

8. Check the layout with family members and employees, Extenson specidists, USDA agencies,
other farmers, builders, town officias and public hedlth authorities.

0. Keep acopy of the Master Plan on file and post one on the office wall so al future building
decigons are synchronized with it.

Site Selection

After completing a Magter Plan, the next step isto select the specific Ste for each building
identified in the plan as it isneeded. Things to consder when sting a building include:

Access

1. Ease of entry from the main road.

2. Provison for large delivery trucksto turn around and unload.
3. Vishility from the road (epecidly if access by public isimportant).
4, Areafor vehiclesto park.

Topography

1. Amounts of fill needed to create alevel Site on adope.

2. Slopes or drop-offs can be used to an advantage.

3. Limitations of topography on traffic flow between buildings.
4, Surface and subsurface drainage as they relate to topography.
Orientation

1. Southern exposures can take advantage of winter sun and provide some protection against
summer hest.

2. Wind currents and storm patterns can determine placement of buildings.



3. The position of the building can take advantage of beneficia wind currents for naturd
ventilation.

4, Relationship to neighbors (boundaries, odor contral, flies, etc.).
5. Provision for expangion.
Utilities

1. Accessto dectrica lines with adequate capacity to run commercia equipment. Location of
poles and overhead or underground lines.

2. Adequate supply of water with cgpability of piping it to present and future buildings.
3. Communication lines for telegphone and computers.
4, Location of gas tanks.

Ancillary Services

1 Feed and materid storage.

2. Waste management.

3. Chemica and fertilizer sorage.
4, Equipment storage and repair.
5. Fire protection and security.

Proper planning can't be overemphasized when setting up agoat farm. Buildingslast along
time and are used daily, so they want to be well laid out and efficient. Asthe herd Sze increases,
mechanizing the chore routine becomes more important. Buildings need to be designed to
accommodate tractors and mechanica cleaning. Animd flow is dso important to alow efficient
handling of goats and to prevent injury to both the animas and the operator. After the Ste for the
building is determined, care must be taken in designing afloor plan to scae so the proper relaionships
of gpaces are gpportioned for the various needs. See alist of space requirementsin Table 1.



Table 1. General Space Requirementsfor Goats

Item

Space

Housing a mature goat

15 - 20 square feet/anima

Feeder space

1 foot/anima

Holding area outsde a milking parlor

5- 7 square feet/animal

Gran storage 45 |bs./cubic foot
Bded hay storage 6 - 8 Ibs/cubic foot
Sawdust storage 12 Ibs/cubic foot
Pasture 2 - 5acres/animals
Exerciselot 30 - 50 . ft/animal

Dally production of manure

1/8 - 1/4 cubic feet/day/animal

Water consumed

1 - 2 gd/animd/day

Driveway 12-14' wide
Access doors and gates 10-12' wide
Height of building sde wals 10-12' high
Maternity pen 30 o. ft/pen
Waterers 1/25animds
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Introduction

Regardless of the Sze of adairy goat operation, provisionneedsto be madefor milking. Goatsare
generdly housed ingroup pens and should be removed from that environment to be milked. A smdl herd
may only need an isolated corner or area set aside for milking, whereas a commercia dairy would need
a separate room oftenreferred to asamilking parlor. The key to any systemisthat it be separated from
bedded areas and easily cleaned and kept sanitary, and it must meet public hedth requirementsiif milk is
commercidly produced.

The mogt bagic system is to use a milking stand for the goats while they are being milked. This
separates the goat fromthe housing area and confines it, as well as providing an opportunity for individud
grain feeding. A milking stand will suit the needs of smaller dairy goat farms and can be used for hand
milking aswdl aswithmilkingmachines. A wooden milking stand can be adequate for home use, but on
commercid dairies, dl contact surfaces must be made fromimpervious materias such as concrete or stedl.

A basic milking parlor can be set up witha series of milking stands placed side by side with space
in between for the operator. They should be arranged in such away that goats enter at one end of the
room and exit at the other to provide for good animd flow. A pipeine can be mounted overhead with the
goat being milked from the Sde or the rear.

Typesof Milking Parlors
Milking parlorsare often constructed witha pit that puts the operator below the level of the goats
to provide easy access to the udder; or the parlor can be an eevated platform which puts the animd at
about waist level, and then the goats enter and exit by way of aramp. The types of parlors listed below
could be built ether way.

Herringbone Parlor

The herringbone parlor is commonly used with dairy cattle. There is a pit in the middle so the
animals stand elevated to the operator at a 30° to 40° angle on both sides of the pit for easy accessto the
udder. With goatsthere could be aprobleminproperly positioning themand the short lengthof the animal



might make the angle less of an advantage. The pit should be 6' to 7' wide, and the working height of the
animd platform needs to be custom-designed to the comfort of the operator to avoid bending, but often
varies between 34" to 40" high. The animds enter and exit as a group, which makes efficient anima
handling, but adow milker will detainthe whole string.  For efficient traffic flow, there should be a holding
area outside the parlor to hold animas close to the entrance and a well-defined exit aley to direct the
animas back to the barn.

Straight-Through Parlor

A draight-through parlor is smilar to the herringbone, but the animas do not stand at an angle to
the operator. They are lined up head to tall and enter and exit as a group. This makes postioning the
animd easer and thereisashort distance fromudder to udder between goats, which provides for efficient
handling of the milker unit. Often times headlocks are mounted on the side of the parlor next to the
operator, and each goat stands with its head locked in place and its body pardld to the operator. With
the goats heads facing the operator, grain can be fed on the side next to the parlor pit, making an easy
access for refilling the grain boxes.

Padld Parlor

Inthe parald parlor, the animds are € evated above the pit and sand parald to one another, facing
away from the operator on one or both sides of the pit. Only the rear udder is accessible, which is
convenient but could be aproblemfor goats withnon-symmetrical teat placement. The pit dimensonsare
gmilar to those outlined previoudy for the herringbone parlor, but the pit is sometimes deeper for easier
access to the udder. With the animals standing pardld, more animas can fit in aspace than aherringbone;
however, additional spaceisneeded in front of the animals so they can be exited out the front or off to the
gde by lifting the restraining bar. Provision needsto be madefor collecting the urine and manureto deflect
it from the milking area.

Side Opening Parlor

The side opening parlor is another option for dairy goat operations. Thereisapit amilar to the
onesdescribed previoudy, but the goats stand in individua gal units which run pardld to the pit, with the
animdsinaline head to tail, often separated by a grain feeder. Theanimas can enter and exit at their own
pace and not affect the rest of the animas. Whileindividua gdls help in handling each goat as a separate
unit, they do create more opening and closing of gates and there isa greater distance to wak from one
milking unit to the next.

Rotary Parlor

Therotary parlor can be more expensive and may add some more anima handling considerations
to properly channel the animds onto the rotating parlor. These are set up for ether the operator to be
ingde the pit withthe animas rotating around themonacircular platformfacing out, or the animas face the
center of the circle and the platform rotates by the operators who work aong the outside circumference.



These are mechanicaly propelled a adow speed to keep the animds progressing around the circle to the
exit asthey complete milking. The platform can be suspended on water or on ametd track soitiseesly
rotated with a smadl motor. Thistype of parlor is more suited for large, commercid operations.

Parlor Mechanization

Thereisawidevariety of equipment available whichcan be ingaled to mechanize amilking parlor
operated on alarge commercid scde. Some of these include:

! Autométic detachers - These unitssense the milk flow and shut off the vacuum and remove the unit
whenmilkingis complete. There can beaflexiblearm or aretractable cord, depending uponwhich
type better fits the parlor design. These are used in dairy cattle milking parlors, but the expense
isusudly not judtified with dairy godts.

1 Crowd gates - A crowd gate can be electronicaly controlled to advance forward and keep the
animds confined to a smaller area and encourage them to enter the parlor.

! Power gates and doors - Power operated entrance and exit doors can be opened and closed with
pneumatic cylinders. This saves pulling ropes and having to walk fromone end of the parlor to the
other to open and close doors.

! Feed gatesand feed bowl covers- These canbe used inaparlor to prevent animas fromstopping
and eating as they walk past feed in mangers. Coversor gates can open in sequence as animas
enter or close in sequence asthey exit the parlor.

! Milk metersand recorders- Electronic and mechanica flow-throughmetersareavailable to record
milk productiononeachanimd. Thedatacanbemanualy or eectronicaly recorded and compiled
to asss in herd management decisons.

Milking Parlor Construction

The milking parlor should be a separate room but readily accessible to both the milk room and
animd housng area. Consderation needsto be given to adequate drainage and proper joining of roof lines
to maintain the dope needed to minimize snow loads. Milking parlors are humid areas due to the large
amount of water used for cleaning, so construction materids and methods need to take this into account.
Beow are afew key points.
! There should be an 18" high concrete base wall to prevent rotting of the sills.
! Wood frame walls are recommended above the concrete, insulated to R-19.

! Insde wdl and cdling surfaces should be water resistant, cleanable, and smooth. Well-sealed
fiberglass or plastic board is preferable to paint.



! Floors need to be rlaively smooth for cleaning but have enough texture to be dip-free.

! Lighting should illuminate animas properly for milking.
I Floors should be dopedinone directionto across channel which dopesto adrain located inthe
corner.

! Ventilation and fresh air inlets need to be provided.
! Provisions need to be made for adequate €l ectric and water supplies.
! There should be good animd flow in and out of the parlor.
! Parlor platforms are often 34" to 40" from the floor, depending upon the height of the operator.
Milking Equipment

When severd goats are being milked on the farm, it generally necessitates the use of milking
machines. There are complete, self-contained milk units built for goats that include the compressor and
milker unit on a portable stand. Care should be taken when purchasing some of these units to make sure
they have adequate capacity for proper milking. New or used dairy cattle equipment canaso be adapted
to goats. The components are basically the same whether cows or goats are being milked, with the

exception of themilker claw, whichonly needstwo teat cupsfor goats, however, there are some equipment
specifications that need to be modified for goats. (See Table 1)



Tablel. Specificationsfor Dairy Goat Milking Equipment

Item
Pulsation Speed:
Milk to Rest Rétio:

Inches of Operating Vacuum:

Minimum ar flow requirements
(extrapolated from cow data):

Milk line:

Clawless Units,

Specifications

60 - 85 pulsations per minute (ppm)*

50:50 to 70:307
High line 13-14"
Low line11-13"
Mid line 12-13.5"
Bucket System - Base 10 cfm
Additiond, per
milking unit 2cfm
Pipeline - Base 25cfm
Additiond, per
milking unit 2 cfm

A 1 %" diameter dainless stedl line can be used for upto 3 - 4
units per dope and a 2" line can handle 6 to 8 units per slope.
Larger milking systems need to be designed according to
manufacturers: recommendations.

When using direct feed into the line without a milking claw, 3' of
milk tube is needed between the inflation and the fork or joining
device.

1Speeding up apulsator designed to operateinthe 45 - 60 ppm range used by cowsto 85 - 120 ppmused
by goats may not give the desred effect as the opening and dosng times may take up too much of the

cycle.

250:50 is for smultaneous pulsation only.

The above specifications are just rough guiddines. A milking system should be carefully designed
using the manufacturers recommendations. A lot of the guiddinesbeing used today are extrgpolations from
cow data, and more research needs to be done withdairy goats. A milking syslemneedsto belaid out for
effident operation that is gentle on the animd, designed for proper deaning and meets public hedth
regulations. The god is to produce quaity milk to ensure a safe and high qudity milk supply for the

marketplace.
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I ntroduction

Enterprise budgets are not only useful in determining the profitability of an enterprise, they dso
provide an integra link between enterprises and financid statements. Their estimated cost and returns
form abasis for documenting business strengths and potentia as shown in financia satements. For
example, most of the information necessary to complete a cash flow plan can be gathered from
individua enterprise budgets. While the information is summed into tota's on the cash flow plan, details
can be obtained from budgets used to develop the plan.

A good information system contributes to the financid success of the farm business. The
information system should provide the manager with production information as well as current measures
of the financia position, financia progress, income performance, and debt repayment capacity. A
financid information system contains four essentid and interrelated components. 1) the cash flow
statement, 2) the balance sheet, 3) the income statement, and 4) farm records and budgets.

A cash flow plan (figure 1) is arecorded projection of the amount and timing of dl cash inflows
and cash outflows expected to occur throughout the planning period. Larger farms, substitution of
capital assets for labor, and inflation increase the amount of cash required to operate the farm or ranch
and make the cash flow plan an increasingly vauable tool in farm financid management. The cash flow
plan:

C establishes target levels for income and expenses, which can be used in

monitoring progress towards goas
C points out potentid problems in meeting financid obligations
C indicates when cash is available for new investments

Although the cash flow plan isimportant in farm management, it is most effective when used
with the balance sheet (OSU F-752) and income statement (OSU F-753). These three statements,
supported by good farm records and enterprise budgets, form the core of financial decision making
information. Financid planning involves projecting the consequences and results of possible actions,
using the financid statements, and then andyzing the projected results. Thus, the potentid effect of
actions and decisions can be andlyzed prior to their implementation and the financia requirements can
be evauated in advance. Comparing budgeted flows with those actudly occurring is a useful
management technique for monitoring performance.



The baance sheet (figure 2) indicates the financid postion of the farm business at a particular
point in time. The balance sheet shows what is owned versus what is owed and is used to analyze the
financia pogtion of the farm business. The difference between what is owned and owed represents the
owner’s claim to the assets of the business, or owner’s equity.

The income statement (figure 3) indicates whether a business has earned money or suffered a
loss. Actud financid statements help eva uate past performance so that improvements can be made as
needed. Projected financid statements alow for evaluating options from production to marketing
drategies to risk management. It isimportant to keep good farm records throughout the year to help
ease the burden of financid statement preparation and planning.

To be useful, andysis needs to be done at regular intervals using consstent reporting
techniques. Annuad reviews should be standard, but for some bus nesses monthly, quarterly, and/or
semi-annua evauation are necessary. Most people prepare tax information on a calendar year.
Therefore, financid planning is often done on the same calendar year bass. The balance shedt, cash
flow, and income statement planning periods need to aign to be effective.

Cash Flow

As dated earlier, acash flow plan is arecorded projection of the amount and timing of al cash
inflows and cash outflows expected to occur throughout the planning period. Target levels are
edimated for income and expense items by using farm records and budget information. Because thisis
an estimated plan, the projected target levels can periodically be compared to what is actually occurring
during the year to point out any problems that may be occurring. The problems could be a result of
lower than expected sales prices, higher than expected death loss, increased expenses, or other
discrepancies from the plan. By monitoring the plan againgt what is actudly occurring, changes can be
made which may help offset problems before they become severe. The cash flow plan will dso indicate
when cash is available for |loan payments or other investments, and when cash is needed from loans or
other sources. To be mogt effective, the cash flow plan should be prepared annually (at approximeately
the same time) and monitored on aregular basis. A brief discusson of the sections used in the OSU
cash flow worksheet is given below. For more information about cash flows and the layout of the OSU
cash flow plan, consult OSU F-751 “ Developing a Cash How Plan™.

Revenue - The OSU Cash Flow workshest is separated into revenue, expense, loan
payments, new borrowing, and a summary section. Revenueis further distinguished by cash received
from operations, cash received from capita saes, and other cash received. Cash received from
operations includes livestock (except breeding livestock) sdes, crop sdes, government payments, crop
insurance, custom work, patronage dividends, and other receipts from normal farm operation. Cash
recelved from the sdle of breeding livestock, vehicles, machinery, red estate, and buildingsisincluded in
the capital sdes section. Non-farm cash receipts that will be available for use in the farm or ranch
business during the coming year are included in other cash received.



Expenses - Projecting expendituresis generaly easier than projecting revenues. Operating expense
figures can come from several sources. The previous year' s cash expenditures serve as a good starting
point. If an actual past cash flow statement is not available, hand records, year-end summaries of
compuiterized records, or tax forms from prior years are useful. For some expenses, adjustments may
be needed to reflect changesin the farm plan and expected prices. For other expenses, smply inflating
or deflating the previous period’ s actua expenditures by an gppropriate factor may adequately estimate
upcoming expenditures. Use your judgment in applying one or both methods to develop good
estimates of anticipated cash outflows. Cash operating expenses refer to those cash expensesincurred
for the on going operation of the business. Purchased feed, fud, seed, and rent are examples of
operating expenses. Any livestock purchased for resale, such as stockers and feeder cattle, should be
included in cash operating expenses. Cash outlays to acquire assets with a productive life typicaly
longer than one year, e.g. breeding livestock, machinery, equipment, buildings, fences, land, and mgor
repairs or improvements that depreciate, are dso included. Other cash payments include cash
withdrawas for family living, income and socid security taxes, and dividends and capitd distributions.

L oan payments - Cash expenditures for scheduled |oan payments include both scheduled
interest and principa payments on loans. In projecting these payments, the previous year’ s balance
shest, current loan schedules, or aliabilities schedule (OSU WF-792)* should be ussful in determining
balances of principd and interest due by the end of the year. Check your loan schedule to seeif the
interest portion of payments due is listed separately from principa payments. If other than annua
payments are to be made, the amounts must be prorated to the proper periods. A loan schedule or a
copy of the origind note should indicate the exact amount and timing of the payments.

To estimate payments for this coming year on new term loans, review capital asset purchase
plans and expense categories. If financing payments are expected on new loans for capital purchases,
make the proper entry(s). A discussion with the lender and use of OSU WF-792, “Liabilities
Schedul€’, should increase the accuracy of this estimate.

New Borrowing - Money flowing into the operation from new loan obligationsis summarized
in the new borrowing section. New loans for short term operating notes, new term debt, and new non-
farm debt are included in this section. Advances on the line of credit note are not included in this
section, but are shown in the summary section.

Summary and loan balances - The cash flow summary section is used to calculate the
beginning cash balance, inflows minus outflows, cash position, and expected line of credit borrowing (if
any). It dso shows payments on line of credit interest and principa, tracks accrued interest on the line
of credit and determines the ending cash balance. If the calculated cash position isin excess of the
minimum balance, payments are made on the line of credit, interest first then principa. 1f the cash
position is less than the minimum cash baance, then the line of credit increases to obtain the desired

"WF indicates afact sheet that is available through the Oklahoma Cooperative Extension
Service (OCES) webdite, http://www.okstate.edw/OSU_ A g/agedcmdh/pearl/agecon/agecon.htm. I
you do not have access to the www, contact the author for copies of the fact sheet of interest.



minimum cash bdance.

Loan baances are maintained for line of credit, operating notes, term debt, and non-farm debt.
If payments are made during the month, the appropriate balance is reduced by the amount of the
principa payment. If new borrowing occurs then the balance increases by the amount of principa
borrowed.

Balance Sheet ( Assets = Liahilities + Owner Equity)

The baance sheet indicates the financid pogtion of the farm business a a particular point in
time. The baance sheet shows what is owned versus what is owed and is used to andyze the financia
position of the farm business. The difference between what is owned and owed represents the owner’s
claim to the assets of the business, or owner’s equity. An accurately prepared bal ance sheet measures
the financia position of afirm a agiven point intime. 1t shows the value of assets that would remain if
the business were liquidated and dl financid obligationsto otherswere paid. A series of baance sheets
prepared at the same time of year for successive years shows the change in financid postion and the
progress being made by the business.

One of the difficultiesin preparing a balance sheet isthe vauation of assets. Market-basis
vauation is an estimation method based on fair market vaue less sdling costs. Codt-basis vauation
adjusts the origina cost of the assats for accumulated depreciation. Base vdueis a stipulated amount
which roughly approximates cost and may be used when valuing raised breeding livestock (OSU WF-
323) to reduce the amount of record kegping necessary in accounting for al costs of raisng each
anima. Maket-basis vauaion is an gppropriate method for evauating financia position for credit
andyds and estimating owner equity. Cogt-bagis vauation is typicaly more useful when measuring the
financid progress of an individua business from year to year. For more information on balance sheet
preparation, see OSU F-752 “Developing a Baance Sheet”.

The balance sheet is one of the most commonly used financid tools. Time invested in keeping
records and preparing financid statementsincluding the balance sheet yield positive returns. However,
the balance sheet does not measure profitability except to the extent that profitsincrease retained
earnings and total owner equity from one period to the next. 1t dso does not measure the repayment
capacity or the ability to meet financid obligations when they come due. Thus, for financid andyss and
credit management purposes, the bal ance sheet should be supplemented with an income statement and
cash flow projection.

Current & non-current assets - Assats are usudly defined as items of vaue owned by the
business plusitems owed to the business. The assetsinclude items held for sale (e.g. stocker calves,
grain) or resources used in the business operation (e.g. breeding livestock, machinery, land). For
financid analys's, the assets are usually categorized according to their liquidity or how readily they can
be converted to cash. Further, both current and non-current assets are divided between farm and non-
farm.



Current assets are cash and other assets which are typicaly and easily converted to cash in the
course of business during the year without any lossin value. Examples of current assets include cash
and checking, marketable securities, accounts receivable, prepaid expenses, marketable livestock, crop
and feed, and supplies among others.

Non-current assets are not normally for sale but rather are held for the production of livestock
or crops to be sold later. Non-current assets are usudly not easily and quickly converted to cash
without some expense or lossin value. Some non-current assets are depreciable; others are not.
Breeding livestock, machinery, and buildings are used up in the production process over more than one
production cycle. These are depreciable assets (see OSU WF-791, “ Schedule of Assets’). Landisa
non-depreciable asset and istypicaly the least liquid of the assets. Most non-current assets are entered
at current market value when preparing a market-based balance sheet. Book vaue (cost less
accumulated depreciation) is entered on a cost-based balance sheet and is a so needed to calculate
vauation equity (WF-938). Tax basisfor assetsis needed to caculated deferred taxes. For more
information on deferred taxes see OSU WF-939 “ Deferred Taxes'.

Current & non-current liabilities- Liabilities are clams by others againg the assets and are
categorized according to the time period in which the obligations are to be paid. Like the asseats,
lidbilities are elther current or non-current. OSU WF-792, “Liabilities Schedule’, may be used to
summarize the liabilities for an individua or busness. Like assats, current and non-current ligbilities are
separated between farm and non-farm liabilities.

Current ligbilities are those which are due in the current operating period, usudly within 12
months. Examples of current ligbilities include accounts payable, line of credit and operating notes,
current portion of term debt, accrued interest, deferred taxes, and taxes.

Non-current ligbilities are those which are not due in the current operating year, but are due
beyond thisyear. The non-current portion of term debt is found by subtracting the principa baance
duein the current year from the totd principa owed. Machinery notes, land notes, and non-current
deferred taxes are examples of non-current ligbilities.

Owner Equity isacaculated resdud after the clams of others (liabilities are subtracted from
the value of assets). Total equity is, therefore, easy to determine once the value for total assets and
totd liabilities has been cdculated. Divison of total equity into contributed capita, retained earnings,
and vauation equity is very useful in andyzing the farm'’s productivity and financid position.

Contributed capitd represents the origind investment into the business (or reporting entity) plus
additiona amounts which may have been added by some source from outside the entity such as gifts
and inheritances. When the farm business done is the reporting entity, additiona investment of the
owner’s persond funds (e.g. wages from off-farm work) would be added to the initid investment and
withdrawads from the business (e.g. family living expenses) would be subtracted.



Retained earnings are an accumulation of net earnings which have not been withdrawn or digributed. A
series of retained earnings provides strong historica evidence of the ability of the businessto generate
profits above withdrawas. The amount may be difficult to determine directly if adequate records are
not available to show net farm income for each year since the beginning of the business. However, the
amount may be determined indirectly by subtracting contributed capitad and vauation equity from total

equity.

Tota vauation equity isthe change in owner equity due to changesin the market vaues of
assets owned. Vauation equity equas the sum of market values of assets minus the sum of book vaues
(cost less accumulated depreciation) and minus non-current deferred taxes.

| ncome Statement

The income statement indicates whether a business has earned money or suffered aloss.
Actud financia statements help evauate past performance so that improvements can be made as
needed. Projected financid statements alow for evaluating options from production to marketing
drategies to risk management. It isimportant to keep good farm records throughout the year to help
ease the burden of financid statement preparation and planning.

To be useful, andysis needs to be done at regular intervals using consstent reporting
techniques. Annuad reviews should be standard, but for some bus nesses monthly, quarterly, and/or
semi-annua evauation are necessary. Most people prepare tax information on a calendar year.
Therefore, financid planning is often done on the same calendar year bass. The balance shedt, cash
flow and income statement planning periods need to dign to be effective.

The income statement shows whether the farm operation returns a profit or alossto unpaid
labor, management, and equity. Profitability is defined as the extent to which an entity generates
revenue over and above expenses with the available assets. Assetsinclude land, capitd, labor and
management. Information from the income statement is dso used to evd uate repayment capacity,
capitd investment potentia, and financia efficiency (see OSU F-790, “Evauaing Financid
Performance and Pogtion”).

Two basic accounting methods exist for determining net income. Both the cash and accrud
methods are acceptable in tax reporting for farmers, and each has its advantages and disadvantages.
Most farms use cash accounting to compute income taxes. Cash accounting requires only single entry
record keegping, which is achieved through maintaining receipts for income and expenses. Under the
cash method, receipts and expenses are reported for the period during which cash or money actudly
changes hands. If feed is purchased and used during one accounting period, but not paid for until the
next accounting period, the feed expense is not recorded until it is paid in the next accounting period.
Here, profits are overstated during the first period and understated during the next accounting period.
Rdiance on cash income figures can delay recognition of financid problems.

The accrud method more accurately reports net income and is better for financia andyss.



However, accrua accounting requires double-entry bookkeeping which is more complicated. Accrua
accounting “matches’ associated expenses to revenue asthey are earned. The Farm Financial
Standards Council (FFSC) recommends that farm financial statements be developed using “accrud
adjusted” accounting, a compromise between cash and accrua methods. Accrud adjusted financia
statements are based on cash records with accrua adjustments to revenue (e.g. changesin inventories,
accounts receivable, and prepaid expenses) and expenses (e.g. accounts payable, accrued taxes and
interest).

For more information on the income statement see OSU F-753, “Developing an Income
Statement”. The basic sections of the OSU income statement format is presented below.

Revenue - Revenue isincome generated by the farm operations. Not al cash inflows are
income. Cash proceeds from an operating loan are an example of a cash inflow that is not income.
Revenue includes proceeds from the sales of market livestock, livestock products and crops, plus
government payments. Changes in inventories of market livestock, raised crops and feed, gains or
losses from the sdle of culled breeding stock, changes in accounts receivable, and prepaid expenses are
a0 recorded in the revenue section.  Revenue using the OSU format is broken into gross revenue
from market livestock and products, gross revenue from crops, and other farm revenue.

Gross revenue from market livestock and products includes sales of raised market livestock,
livestock purchased for resale, and livestock products. Raised livestock may include stockers, feeder
pigs and broilers. Livestock purchased for resale may include purchased stocker steers and heifers or
feeder pigs. Examples of livestock products are milk, eggs, wool, and mohair. Note that sales of
breeding livestock are not included in this section. An accrud adjustment is dso made for the changein
market livestock inventory.

Gross revenue from crops includes sales of raised crops and crops or feed purchased for
resde. Anaccrud adjustment is made for changes in the inventory of stored crops/feed.

Other farm revenue includes government payments, cash rent income, crop insurance claims,
patronage dividends, and custom work to name afew. The gain/loss from the sale of culled breeding
stock sums gains and losses from saes of raised and purchased breeding animals culled (WF-323).

For raised breeding livestock, the gainvlossis caculated by subtracting the base value from the sale
proceeds; for purchased breeding stock, subtract the cost basis from the sale proceeds to determine
thegan or loss. Only the gain from the sde, not the gross revenue, is recorded; otherwise, revenue will
be overdtated. Change in vaue due to change in quantity of raised breeding stock is the sum of the
changesin vaue of raised livestock which are being retained for possible future use in the breeding
herd, but for which the related cash costs have been expensed in the income statement. Raised
livestock for breeding are not depreciated if usng a base-vaue method. Instead, revenue is recognized
each period when the animas are at atransfer point such as changing from market livestock to
replacement heifer, replacement heifer to bred heifer, or bred heifer to cow. The vaue recorded on the
income statement isthe gain in value (no cash exchanged) of market livestock as they change livestock
classes within the breeding herd. Other accrud adjustments are made for the change in accounts



receivable, prepaid expenses, cash investment in growing crops, supplies, other current assets,
contracts and notes receivable, and investments in cooperatives. Gross farm revenue is a summation of
gross revenue from market livestock and products, gross revenue from crops, and other farm revenue.

Expenses - Operating expenses are those expenses incurred to generate revenue. An expense
is the amount of goods or services (cash or hon-cash) used to produce a revenue generating item or
sarvice. Cash expenditures do not aways congtitute an expense. For example, principa paymentson
farm loans are cash expenditures and are recorded on the cash flow statement; however, they are not
operating expenses. Only the interest portion of aloan payment is recorded as an expense for the
income statement. Expenses included on the income statement include purchased market livestock,
chemicals, insurance, labor hired, and suppliesto name afew. Accrud adjustments are made for the
change in purchased feed inventories, accounts payable, ad vaorem taxes, employee payrall
withholding taxes, other accrued expenses, other current liabilities, and other non-current liabilities from
the beginning to the end of the fisca year.

Depreciation is considered an operating expense and it is reported on a separate line on the
income statement. Economic depreciation is used for the income statement because it tends to better
edimate the useful life of assats. It differs from depreciation used for tax purposes. Economic
depreciation is a systematic and rationa method of allocating the non-recoverable cost of breeding
stock, machinery, and buildings over the estimated number of years that the item will generate revenue.
Economic depreciation is based on a known quantity and cost, an estimate of the useful life of an asst,
and the salvage vaue a the end of the useful life. Only the gppropriate amount of depreciation for the
reporting period isrecorded. Land isnot depreciated, since it is assumed that land will not be depleted
and will continue to generate revenue.

Interest expense includes cash interest expense plus the change in accrued interest. Cash
interest paid isthe sum of cash interest payments for farm loans, including operating notes, line of credit,
machinery and equipment notes, and red edtate loans. Accrued interest is the amount of interest
outstanding at the reporting date from dl farm notes and loans. The change in accrued interest isthe
accrued interest at the end of the accounting period minus the accrued interest at the beginning of the
accounting period. Principa payments are not afarm operating expense; rather they are repayment of
cash that was received from |oan proceeds and so are not included on the income statement.

Net Farm Income from Operation (NFIFO) isthe amount of profit (loss) drictly from the
farm operations, not including gains or losses on the sde of farm capita items or persona and income
tax. Thus, net farm income from operations equals gross farm revenue minus total farm expenses.
NFIFO isussful for comparisons over time periods as it focuses on the net returns to normal farm
operations (capital sales are expected to be occasiond).

Net Farm Income is astandard measure of profitability for afarm business, caculated by
matching revenue with expenses incurred to generate the revenue, plus the gain or loss from the sde of
farm capita assets, before taxes. Itisaresdua return to the unpaid labor and management and owner
equity. Net farm income equals NFIFO plus'minus gains or losses on sdes of farm capita assets and



gans or losses due to changes in base value of breeding livestock. Net farm income must be positive
for the farm to be profitable. A profit shows that operating expenses and debt interest are paid and that
owner and family labor and management have earned a pogtive return. Generating profits over time
alows the farm business to expand, replace capital, and reduce debt.

Non-Farm - The OSU income statement a so provides for non-farm revenue and expense
entries. Further, entries can be made for cash income taxes paid, change in accrued income taxes,
changein current portion of deferred taxes, and extraordinary items.

Integrated Farm Financial Statements (IFFS)

IFFS is spreadshect-based software to facilitate farm/ranch financia planning and analysis.
Enterprise budgets can be summed to build a cash flow plan or actud summary data can be entered in
a cash flow statement or plan. Both verson 3 and 4 can generate enterprise budgets, customized
budgets, a monthly cash flow statement, debt worksheets, baance sheet, income statement, and
financia measures. Verson 4 requires detailed asset information to generate additiona statements
conforming to the FFSC recommendations: schedules of assets and ligbilities, schedule of deferred
taxes and va uation equity, statement of cashflow (annud), and owner’ s equity.

Currently two Lotus 1-2-3 based versions of IFFS are available on 3 1/2" diskettes for
$150.00. Both versons handle multiple-year planning. To request additiona information or to order,
contact Department of Agricultura Economics, Oklahoma State University, 515 Agricultura Hall,
Stillwater, OK 74078, or (405) 744-9835. More information on |FFS can aso be obtained from the
Farm Financid Management Resources web page at http:

Ihwww.okstate.edw/OSU_ Ag/asnr/agec/ffmr.htm.

I ntensive Financial Management and Planning Support (IFMAPS)

IFMAPS, a specid program provided through the Oklahoma Cooperative Extension Service,
has helped farm and ranch families develop sound financid plans since 1985. Trained financid
pecidigts work one-on-one with agricultura producers to increase their financia management sKills,
andyze the current financia condition of their farm or ranch operation, identify options for change, and
evauate dternative plans. Over 4,700 farm families have received IFMAPS one-on-one assi stance
while broadening their persond planning and management skills. Oklahoma farm and ranch families
recelve assstance free and financia information is kept confidential. The only cost to the producer is
the time spent working with the financia specidist to prepare the plan. For further information contact
IFMAPS at (800) 522-3755. More information on IFMAPS can also be obtained from the Farm
Financia Management Resources web page & http:

Ihwww.okstate.edw/OSU_ Ag/asnr/agec/ffmr.htm.



Quicken Training

Quicken isapopular and inexpensive persona financia record-keeping software package that
can be adapted for farm use. The Oklahoma Cooperative Extension Service offers *“hands on”
Quicken workshops to help producers use and adapt Quicken to their operation.. Contact your
extension office to determine the next available training. Ingructions are dso posted on the WWW a
http: //www.okstate.edw/OSU_Ag/asnr/agec/Doye/QUICKFRN.HTM.

Fact Sheets
Oklahoma Cooperative Extension Service publishes OSU Fact Sheets that describe many

different topics. Some of the more rdlevant Fact Sheets which will supplement this article are listed
below.

Fact Sheet

Number? Title

F-139 Budgets. Ther Use in Farm Management
F-779 The OSU Livestock Enterprise Budget

E-887 God Setting for Farm/Ranch Families

F-751 Developing a Cash Flow Plan

F-752 Developing a Baance Sheet

F-753 Deveoping an Income Statement

F-790 Evauating Financid Performance and Position

WF-323 Vauation of Raised Breeding Livestock
WEF-791 Schedule of Assets

WF-792 Liabilities Schedule

WF-935 Capitd Leases

WF-937 Consolidated Financid Statements
WF-938 Owner Equity Section

2WF indicates a fact sheet that is available through the OCES website,
http://www.okstate.edw/OSU _ A g/agedcmdh/pearl /agecon/agecon.htm.
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GOAT FARM BUDGETING
Roger Sahs
Extensgon Assgant

Agricultural Economics
Oklahoma State University
Stillwater, OK 74078

I ntroduction

Management is the most important factor in the success of any farm operation. Profit
maximization is traditionaly assumed to be the overriding god in most management decisions. In
reference to the economic feasibility of agoat enterprise, producers should understand the probable
cost and returns of such an operation, the profit equation, financia and production risk, and potentia
dternatives. Questions may arise asto whether goats will help supplement farm income or if alarger
goat operation is even technicaly feasible. Enterprise budgets are designed to provide adecision
framework for assessng both short- and long-range economic anayses of production agriculture.

Three basic types of budgets can assst with the farm and financid planning process. Each type
of budget provides different information to the manager for use in the decision making process. Likea
puzzle, each budget brings to the table an important piece that will help address how available
resources best fit together on the farm. Specific questions such as how and what to produce,
production levels, and achieving goa's can then be answered once the puzzle is completed.

Whole-Farm Budgets

How to best organize and manage the farm business in a manner that is consstent with the gods
and objectives of the farm family are vitd issuesin charting the future direction of the farm organization.
The decison as to whether the enterprise in question will help achieve gods rests on the farm family
acting as managers. OSU Circular E-887, “God Setting for Farm/Ranch Families’, can help with the
process of farm and family goa creetion, prioritization, and the maximization of resources owned or
controlled by the operator.

The whole-farm budget is a summary of the mgor physica and financia components of the
entire farm business. The budget identifies the resources available to the farm business and assstsin the
selection of overadl management strategies that complements the godsin mind. More information on
whole-farm budgeting can be found in OSU F-139, “Budgets Their Use in Farm Management”.



Enterprise Budgets

An enterprise budget incorporates information about the specific resources, management
practices, and technology used in the production process. More specifically, an enterprise budget
illustrates the expected costs and returns, inputs and production, and timing for a particular farming
activity. Among the various uses for enterprise budgets are:

Evauating options before a commitment of owned or controlled resources.
Edtimating potentid income for a particular farm.

Edtimating the Sze of farm needed to earn a specified return.

Uncovering codts that have not been previoudy considered.

Providing the documentation necessary to obtain/maintain creditworthiness.
Learning how to better organize and reorganize.

Comparing the profitability of two or more different systems of production.
Edtimating the amount of rent that can be paid for land or machinery.
Identifying production and financid risks and whether they may be managed.
10 Projecting cash flows for a specific period of time.
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Enterprise Budgets - Components and Concepts

Budgets estimate the full economic costs and returns projected to accrue to an enterprise. The
goat budgets (Tables 1 and 2) are provided to assst goat producers in estimating their costs of
production. Unless costs of production are known, you will not even redize if you are making a profit.
And like the old adage says, “Nobody ever went broke while making a profit”. Profit is shown as
resdual earningsin these budgets and will be discussed in grester detall later. The column & the right of
the budget (Y our Vaue) may be used by an individua to make planning adjustments.

The front page of the Oklahoma State University livestock enterprise budget contains a
summary of operating inputs, fixed cogts, and production. These vaues represent the economic
outcome expected for a production period. Details of monthly operations, as well as monthly [abor and
capital requirements, are provided on the second page.

Three generd types of costs comprise the total cost of producing any type of farm commodity.
They are variable (operating), fixed, and overhead expenses. Overhead expenses are difficult to
alocate among individua enterprises. Examples include telephone, eectricity and accounting services.
Overhead expenses are included in whole-farm budgets, but are generally excluded (as shown in the
goat examples) in enterprise budgets. Variable costs are illugtrated in operating input section while
fixed expenses are shown in the fixed cost section.



Variable Costs

Variable cods are those operating inputs which vary asthe level of production changes. They
areitemsthat will be used during one year’ s operation or one production period. They would not be
purchased if production is not undertaken. Variable costs may aso be classified as cash or non-cashin
nature. For ingtance, labor expenses are included in the operating input section. An assumption is
made where there is no differentiation made between owner supplied or hired labor. If the farm
operator or hisfamily supplies the labor, awage rate that represents a sdary if employed elsewhere
would be shown.

Fixed Costs

Fixed costs are those that do not change with the level of production. Generdly, fixed costs are
those ownership costs associated with buildings, machinery, and equipment which are pro-rated over a
period of years. Fixed costs may aso be cash or noncash in nature. Real estate taxes, persond
property taxes, and insurance on buildings are examples of cash fixed costs. Noncash costs such as
depreciation and interest on capital investments result in foregone opportunities. A closer ingpection of
the fixed cogtsin atypica livestock budget follows.

The interest charge for durable assets such as machinery, equipment, and breeding livestock
used in the goat operation is based on the average amount of capitd invested over the ownership
period, usage per year, and an interest rate. Money that istied up in these capital assets could have
earned areturn in an dternative use. This foregone opportunity iswhat economists define as
opportunity costs and reflects a payment to the farmer’ s owned resources.

Depreciation represents an attempt to spread the investment costs or purchase price of durable
assets over ther productive lifetime. It istypicdly the largest cost associated with ownership. For
example, when atractor isworn out, it should be completely “paid for” by depreciation. A producer
musgt, in effect, save this much every year or reinvest it in machinery and equipment, or he will eventudly
find himsdf with worn out items and no cash reserves to replace them.

Taxes vary by region but are generdly afunction of average vaue. In the goat budgets, the
annual charge for taxes is based on 1% of the purchase price.

Insurance policies are usudly carried on more expengve machineswhile the risk of lossis
usualy assumed by the farmer on the smpler, less expensive assets. The insurance costs are based on
the average amount of capital invested times an insurance rate.

Production
Thetotd quantity of production is multiplied by the actud or expected price to determine a

vaue for production. In the goat budgets, the expected returns to the 100 doe unit are averaged for
reporting on aper doe basis. This averaging process yields aredigtic estimate of the per doe returnsto



the herd given degth loss, replacement rates, and kidding percentages.
Returns Above Total Operating Costs

The returnsto fixed cogt, land, risk, and management is computed by subtracting total operating
costs from totd receipts. Aslong as returns are greater than total operating costs, production is
economicaly rationa for an enterprise dready in production. As shown in the goat budgets, both
operations generate enough revenue to more than offset variable cods.

Returns Above All Specified Costs

In determining overdl enterprise profitability, fixed costs aso have to be part of the profit
equation. Returns to management, land, and risk is caculated by subtracting total variable and fixed
cogts from operating revenues. Thisamount isresidua earnings to the producer for management and to
land (because land/pasture costs can have alarge variaion within aregion, the goat budgets show no
land cost). Each individuad must decide whether this return is a sufficient reward for management skills,
risk taking, and land devoted to the enterprise. 1t should be noted that since noncash items may be
included in fixed cods, profits as shown here are not the same as net cash or operating receipts as
shown in a cash flow statement.

Dairy Goat Operations

Mog often, dairy goat enterprises mainly supplement income and milk consumption a home. If
adairy goat operation is primarily viewed as a hobby, the discussion of economics may be of lesser
importance than acommercid dairy. That isnot to say that an enterprise budget as adecison tool is
not needed for home dairies. A small herd producing milk is sometimes an expensive hobby and an
enterprise budget will help illugtrate why.

The whole economic emphasis changes when the discusson turnsto acommercid dairy. If
plans are to go public with milk sales or sdll to acommercia processor while building the herd to over
50 head, the farm manager is faced with a different set of resource requirements needed to develop a
productive and profitable enterprise system. An enterprise budget would be an essentid tool in
eva uating whether such an aternative would be to the manager’ sfinancid advantage. Farm
management skills and knowledge are avery integral aspect of success with commercia daries. The
ability to bear losses from businessrisk, alarge capital base, and well trained labor are dso important
considerations.

Asillugtrated in Table 1, the producer is faced with a decision whether areturn of $10,000 per
100 goatsis satidfactory. Does it contribute enough revenue to generd farm maintenance and family
living? Isit adequate compensation for management efforts? If the returns are high enough, then
resources may be committed to the operation in the long term.



The budget in Table 1 dlows bregk-even andysis for the defined enterprise. Bregk-even andyssisa
useful techniquein balancing demand (revenue) and cost factors. Revenue per output isfound in terms
of price times production volume relaionships. If one revenue component is kept congtant, what would
the other part need to be for that item’ s revenues to equal costs? For example, the break-even costs
for producing 20 hundredweights (cwt.) of milk per doe when considering only operating inputs (and
leaving other receipts constant) would be $14.86 per cwt. In other words, thisis the market price of
milk one would need just to cover variable cogts in the operation while separating out other revenue
items from consderation. This bresk-even price isfound by subtracting other revenues per doe unit
($47.50) from totd variable cogts ($344.71) and then dividing by the production level of 20 cwt..
Revenues of $297.21 (20 cwt. x $14.86/cwt.) is equal to $297.21 (adjusted operating costs) and net
returns above total operating costs are zero. To determine the break-even production level needed to
cover operating inputs, one would divide the adjusted variable costs ($297.21) by the budgeted milk
price per cwt. of $24 to get approximately 12.4 cwt. of milk required. Similar caculations using totd
variable and fixed costs may be made when determining bresk-evens to cover al specified costs.

Risk assessment recogni zes that production and price parameters are subject to considerable
variaion. Production and market uncertainty exist in goat operations due to the inability to accurately
forecast productivity and prices. The producer should consider arange of outcomesin addition to
average or expected vaues. Scenarios that produce unfavorable returns will jeopardize cash flow and
financid solvency.

Table 3 provides a sengitivity of expected returns above operating codts at various milk price
and production combinations. Each producer would need to evaduate their options given individua
financid strengths, track record/experience, price outlook, and wiliness to assume risk.

Table 3. Sengtivity of Milk Production versus Price on Per Head Net Returns Above Total
Operating Costsfor a 100 Head Commer cial Dairy Goat Herd.*

Expected

Milk Prod. -10% -5% Price/cwt. +5% +10%

(in cowt.) $21.60 $22.80 $24.00 $25.20 $26.40
-20% 16.0 $48.39 $67.59 $86.79 $105.99 $125.19
-10% 18.0 $91.59 $113.19 $134.79 $156.39 $177.99
Expected 20.0 $134.79 $158.79 $182.79 $206.79 $230.79
+10% 22.0 $177.99 $204.39 $230.79 $257.19 $283.59
+20% 24.0 $221.19 $249.99 $278.79 $307.59 $336.39

Break-even milk production/cwt. above total operating costsis 12.38 using the $24.00 price of milk.

Break-even milk price/cwt. above total operating costsis $14.86 using a production of 20 cwit.

* Asshownin Table 1. Break-even price and production are calculated to cover total operating costs only while
keeping revenues from kid and cull sales constant.



Meat Goat Operations

Although meat may be produced from Angoras and dairy goats, other goats are raised exclusively
for this purpose. Income from meset goat production may not generate as much income as other
livestock, except in areas where land areas will not support other grazing livestock such as beef cattle.
Many herds are utilized for smdler land areas where brush or weeds are a problem. Aswith dairy goat
operdaions, there are a number of management practice congderations that influence profitability more
than perhaps buildings and equipment.

Dueto alack of a developed nationwide marketing system in the United States, prices tend to vary
widely and fluctuate seasonaly. However, goat meet isfavored by anumber of ethnic groupsin this
country and many producers cater to these population centers on an individua bass. Improved
production practices and management techniques will be needed to insure profitability within the
commercia production sector. On the demand side, meat quaity standards will need to bein place
before nationd distribution systems devel op.

In Table 2, revenues are sufficient to cover dl variable costs and a portion of the fixed codts.
However, returns above al specified costs are negative. The enterprise would not be self-supporting in
the long run and is not rewarding the operator financialy for management skills. If mest goats are
viewed as a hobby or for home consumption, then once again, economics may play alesser rolein
deciding whether to produce or not. Many producers in this Stuation redize that the operation may not
“pay for itsdf”, but that is a sacrifice they are willing to make. However, if long-run returns appear
unsatisfactory, the best decison may be to exit the enterprise and employ resourcesin a different
enterprise or investment.

The meet goat budget also alows a bresk-even analysis for this enterprise. One could determine
break-even costs above operating cost when separating fed kid revenues from culled does. For
example, when consdering only male kid production (and keeping other receipts constant), the bresk-
even price per mae kid would be close to $30. Thisisfound by dividing adjusted operating costs
($43.84 - $24.32 = $19.52) by 0.65. Once again, revenues of $19.52 ($30/hd. x 0.65) equalstotal
operating costs (adjusted by subtracting other revenues not in consideration). Therefore, net returns
above total operating costs are zero.

Production and price uncertainty will also impact a meat goat operation. Severd “what-if” scenarios
congsting of mae kid prices and overdl kidding percentages are shown with their effects on net returns
above operating costsin Table 4.



Table4. Sengtivity of Kid Crop Percentage versus MaleKid Price on Per Head Net Returns
Above Total Operating Costsfor a 100 Head Meat Goat Herd.*

Expected

Kid Crop % -10% -5% Price/hd. +5% +10%

$40.50 $42.75 $45.00 $47.25 $49.50
0.8 of Exp. 115% -$3.19 -$2.02 -$0.86 $0.31 $1.48
0.9 of Exp. 130% $1.77 $3.08 $4.39 $5.70 $7.02
Expected 144% $6.72 $3.18 $9.64 $11.10 $12.56
1.1 of Exp. 158% $11.68 $13.29 $14.89 $16.49 $18.10
1.2 of Exp. 173% $16.64 $18.39 $20.14 $21.89 $23.64

Break-even kid crop percentage above total operating costsis 117 using the $45.00 price per malekid.
Break-even male kid price per head above total operating costs is $30.12 using the 144% kid crop.

* Asshownin Table 2. Break-even price doestake into account adjustmentsin femal e sales while keeping other
production parameters constant. Break-even kid crop percentage assumes a constant price structure from other
revenue sources with respect to male kid prices.

Partial Budgets

Thethird type of budget thet is useful in farm management and planning is the partid budget. Partid
budgets reved the effects of a specific change from an existing operation. It only consdersthe net
economic effects of a proposed change and itsimpact on the total farm budget.

For example, one may consder kid saes a weaning versus a 90 days postweaning. Will the cost

savings more than offset alossin revenues? A partid budget format as shown below helps determine
the pogitive and negative economic effects.

If 1 Sell Kidsat Weaning Instead of 90 Days L ater.

Additionsto Income Subtractions from Income
Added Receipts Added Expenses
Kid sales at weaning weight of 15-20 Ibs. None, assuming marketing expenses are constant.
Reduced Expenses Reduced Receipts

Expenses associated with feeding kids 90 more days. Kid sales at heavier weights, approx. 65 |bs.

Total Additions 55 Total Subtractions RNNY

Net Change of selling weaned vs. heavier kids

For more information, please refer to OSU F-139, “Budgets. Their Usein Farm Management”.



Sources of Budget | nformation

To enhance their use as adecision aid, goat budgets should be based on the best information
possible. And many times, that begins with the operator’s own records. The sample budgets
previoudy discussed may betailored to fit an individua producer’s operation. Their reliability asa
planning toal is only as good as the qudity of the data.

Other sources of information are:

Books on goat husbandry and industry.

Goat organizations.

Other goat producers/breeders.

Universty pecidigts, educationd materids, and meetings.
Goat web sites on the Internet.

g~ owdNE

Oklahoma State University crop and livestock enterprise budgets are available viathe Internet,
disks, or paper copies. Front page budget summariesin Excel spreadsheet format can be found on the
Internet at http://www.okstate.edu/OSU_Ag/asnr/agec/Budgets/index.htm. Spreadsheet budget
summaries on diskettes are available for afee. Paper copies with front and back page formats smilar
to the budgets shown in Tables 1 and 2 are dlso available a afee. To request additiona information or
to order, contact:

Mike Hardin

Extenson Farm Management Specidist
Department of Agricultural Economics
532 Agriculturd Hall

Stillwater, OK 74078

405-744-9836

Budget Limitations

Budget projections may become incomplete or unreditic resulting in little or no vaue to the
producer or lender if adequate farm records are not available. It isaso important to understand that
‘best etimates’ are influenced by production and price uncertainty. Everything doesn't aways proceed
just like you planned it. Identifying the potential sources of risk and reducing potentia unpleasant
surprises will result in fewer repayment problems in the future.

Budget preparation is aso time consuming and hard work. Who has time to do budgets when
work has to be done outsde? Sitting down and documenting creditworthiness through budget planning
can generate mgjor dividends. Not only isit important to work hard, but to work smart.



Summary

Budgets, whether they are whole-farm, enterprise, or partid, are a management tool that is
invaluable when evauating the profit potentid of the farming business.  Although managers lack the
information needed to make perfect decisions, they are forced to make decisions on the basis of
information available and must accept the risk associated with that decison. Knowledge of budgeting
and the ability to use them will hep them make the right decision.

Two goat budgets developed at Oklahoma State University were shown to demondtrate the basic
economic concepts and components of an enterprise budget. Their apparent profitability or lack
thereof was not meant to midead individuas into bdieving that dairy goats are dways more successful
than meat producing ones. They are only intended to be used as guidelines for the kinds of expected
costs and returns typica with these operations. Alternatives that appear profitable for one producer
may not work for another. Every goat producer’ s experience levels, manageria abilities, and
willingness to assume risk are different. Because of these variations, each budget will need to be
examined in detail to seeif it is representative of his unique Stuation. The budgeting processisa
continuous one and requires hard work. But it has become a prerequidite for surviva in the goat
industry.



The proper citation for thisarticleis:

Sahs, R. 1998. Goat Farm Budgeting. Pages 45-57 in Proc. 13th Ann. Goat Field Day,
Langston University, Langston, OK.



EVALUATING THE MARKET DEVELOPMENT OUTLOOK FOR GOAT MEAT
Robert E. Branson
Professor Emeritus

Department of Agricultural Economics, Texas A&M University,
and President, Branson Research Associates, Inc., Bryan, Texas

Changes in U.S. agriculture palicies take away the longstanding price supports for wool and
mohair. Moreinterest resultsin marketing goatsfor meat. The Livestock Divison of the U.S. Department
of Agriculture, together withstate agricultura departments, has made several goat meat marketingresearch
projects possble. One was a nation-wide study of goat meat marketing within the basic U.S. food
marketing channdls. The nationd study aso included a consumer survey in four mgor U.S. cities. A
second study evauated goat mest ratings by a consumer taste pand at Texas A&M Universty.

The national study was in 15 cities among the 5 geographic regions of the U.S. Telephone
interviews were made with 60 wholesders, with 45 central or divison offices of food chains, and 104
independent food stores. A tota of 50 chain/franchise egting establishment heedquarterswere interviewed
nationwide, and 199 independent esting establishments. The consumer survey included 418 households
among the cities of Philadel phia, Kansas City, Houston, and San Francisco.

Goat mesat isnow marketed mostly in whole carcass form at 20 to 30 pounds dressed weight. It
is consumed primarily by ethnic groups whose culture has included goat meet use. An added marketing
chdlenge isto dso produce goats placed in feedlots to reach a 50 to 60 pound dressed carcass size, or
about double present marketing weight. That would permit marketing of prima cutsingtead of the whole
carcases. It would thereby set the stage for marketing goat inmoreretail food storesand, to the broader
gpectrum of present consumers of other meats. An appreciable number of the meat wholesaers surveyed
are dready carrying goat meat. The same holds true for food chain stores.

Independent food stores catering to ethnic groups have goat meat. Therefore, the marketing
channds are aready present. Found lacking most is serving of goat in restaurants and other esting
establishments. Goat meat processing ismodtly by smdl locd daughter houses, much of it is on a custom
order basis.

Of the 45 food chain divison offices, 44 percent were marketing goat in selected stores. Among
thar total stores, 9 percent were sling goat meat. In independent food stores sdlling fresh mests, 26
percent sold goat. Average size carcass purchased was 30 to 35 pounds. 1n about haf of the independent
gtores selling goat, it was only on aseasond basis.

Among food chan divison offices, 80 percent were buying whole carcasses. The preference
ingead of hdf of them was to buy primd. Independent stores had about a third instead wanting to buy
parts. Most food chains wereinclined to buy direct from packers or loca daughter plants, but aso used



mesat wholesders. Independents relied more on wholesders. Among food chains only 4 percent would
liketo buy it frozen versus 23 percent among the independent storeswithmeat markets. Attitudestoward
expanding goat meat marketing were generdly postive, if a supportive meat supply and marketing
programs were provided.

The consumer survey found about 15 to 20 percent said they had eaten goat meet. Consumers
in Houston and San Francisco were more likdy to have eaten goat meat than those in Kansas City or
Philadelphia. That likely reflects more of a Hipanic influence in Houston and San Francisco. Liking of
goat meet can be influenced by how it is cooked. The average proportion liking goat mest, if they had
egten it, varied from about athird in Kansas City and San Francisco to 64 and 78 percent respectively in
Philadelphia and Houston.

Expanding the marketing of goat mest depends upon developing a better verticaly integrated
production and marketing program. Use of feedlots, higher volume packing houses and direct liaison with
food chanswould beastart. Consumers, according to the survey, have the cooking equipment to prepare
goat mest, but need to know how to cook and serveit. In-store demonstrations are needed and recipes
should be made available to shoppers.

Further consumer taste panel tests are needed to identify the most appeding dishes, and meat
seasoning procedures. According to the consumer pands, no mgor rating differences were recognized
in blind taste tests among the following combinations. Boer/Angora, Boer/Spanish, SpanisvAngora, the
Spanish or the Angora breeds. Thiswas a stringent test because no seasoning whatsoever was used on
the meat. Bothbaked and broiled cooking methodswere employed. Ground goat meet from the carcass
shoulder was tested at 1,00 percent goat and 25 and 45 percent beef mixtures. Favorable ratings were
given.

If goat meat were placed on more storeswherethereis potentid interest, the minmum requirement
would likely be to triple the number of carcasses marketed per year. This, of course, depends on good
market development to fit consumer interests.



The proper citation for thisarticleis:

Branson, R. E. 1998. Evaluating the Market Development Outlook for Goat Meat.
Pages 58-59 in Proc. 13th Ann. Goat Field Day, Langston University, Langston, OK.



GOAT DHIA LAB TRAINING
Dr. Irene Brown-Crowder

E (Kika) dela Garza Institute for Goat Research
Langston University
Langston, Oklahoma 73050

Langston Goat DHIA (Dairy Herd Improvement Association) Workshops are open to al
interested parties. We have trained producers and any potentia testers invited by the producer. The
course covers National DHIA and ADGA rules, how to fill out the paperwork, the costsinvolved in
testing, and a short quiz to certify the testers.

There are severd testing plan options available to goat producers interested in the DHIA
program. The planslisted below are gpproved by ADGA and Nationa DHIA.

Standard Test The tester would sample and record milk weights a two consecutive milkings.

AM/PM Test The herd owner records the milk weight a the first milking. At the second
milking, the tester would sample and record the milk weights. If the tester feds
that thereis alarge discrepancy in the weights, they may test the next milking.

Every Other

Month Test The tester would sample and record milk weights at two consecutive milkings
the first month. The second month, the herd owner records milk weights and
send the paperwork to the lab. The third month, the cycle starts over with the
tester.

The AM/PM and the Every Other Month tests are considered Innovative Test Plans. Under

ADGA rules, these test plans are subject to a verification test. All other plans are available to the goat

producer under the DHIR program. Also, it isrequired that scales be certified yearly.
GOAT DHIA LABORATORY TERMINOLOGY

Abnormal Records. In case of severe sickness, injury or if acow or doeisin estrus on test day,
production may be considered abnormd.

Abortion. Premature expulson of the fetus from the uterus.
ADGA. American Dairy Goat Association serves asthe goat registry for dairy breeds.

Age and Month-of-Calving Factors. Factors used to diminate the environmenta effects of different



ages and months of the year at calving or kidding. These factors standardize lactation records for
genetic evauations.

Ageat Last Calving. Age determined by subtracting the cow's or do€'s birth date from her most
recent caving or kidding date.

Agricultural Research Service (ARYS). The research branch of the U.S. Department of Agriculture.
AGS. American Goat Society serves as aregistry for goats not recognized by ADGA.

Animal Improvement Programs Laboratory (MPL). A U.S. Department of Agriculture research
service computing laboratory that calculates genetic evauations of cows or does and Sres using data
collected through the DHI system.

AP. AM/PM. Abbreviations commonly used to describe dternate morning/evening monthly types of
testing plans. Milk weights and samples are collected a the morning milking for 1 month and at the
evening milking the following month. Accurate milking times for al milkings are necessary to correctly
caculate herd records. AP programs are available for officid and unofficid testing plans, however,
gpproved monitoring devices to record milking times are required for officid records.

Approved Meters and Weighing and Sampling Devices. Mechanica or mechanical-eectronic
devices that record milk weights when milking with a pipeline milking sysem. The device must obtain
accurately a representative sample for milk component testing. These devices may be portable or fixed
in place on the farm and must meet accuracy levels asindicated in Appendix to Officia DHI Rules#1
a bandc.

Babcock Test. Traditiona method of measuring the butterfat content of milk, which may he used for
cdibrating modern eectronic testing devices.

Balanced Ration. A raion containing dl the dietary requirements to meet the purpose for whichiitis
being fed.

Barnsheet. The prelisted sheet used in the DHI system for collection and input of DHI data and
information a the farm.

BASIC. A amplified, inexpengive testing plan to provide basic management information to dairy
farmers. Since basc plansinvolve owner sampling and recording, Officid DHI Rules need not he
followed.

Bovine Growth Hormone. (See Somatotropin.)

Breeding Value. The genetic merit of an anima for a certain trait. (May aso be expressed astwice
the animd's transmitting ability.)



Bronopoal. A noncorrosive milk preservative in tablet or granular form (2-Bromo-2-Nitro propane-1,3
diol).

Calf's Sire Identity - the sire that brought the dam into milk.

California MastitisTest (CMT). A madtitis screening test useful for determining the somatic cdl
content in milk. A reagent is required to react with nuclear materia of cdlls present in milk to forma
gd. (Thisisacow sde test and requires a subjective score based on the amount of gel formed when
the milk is mixed with the reagent.)

Casein. Oneof agroup of severd phosphoproteins that comprise the principa proteinsin milk.

Classification. A conformation appraisal program offered by a breed association to evaluate each
animd's resemblance to the breed'sidedl. A numerica scoreis assgned each animdl.

Component Sampling (CS). Milk samples collected for component testing. The DHI testing plan
(APCS) indicates milk samples are collected in the morning for 1 month and in the evening the following
month. Milk weights are collected at dl milkingsin the APCS testing plans and APCS programs are
avalablefor officdd and unofficid testing plans.

Composite Herd Average. Inlarge herds, or herds with multiple units of cows or does, composte
herd averages are calculated for the total (or composite) of the individud units.

Concentrates. Feedslow infiber and highin total digestible nutrients and energy.
Conception. Fertilization of the ovum.
Conception Rate. Total number of conceptions obtained divided by total number of services.

Confidence Range (CR). Indicates the accuracy in the estimation of a Sir€'s genetic merit in agre
proof by giving a probable range for future summaries.

Contemporaries. Cows or does of the same breed that were born and raised, and initiated thelr
lactations during smilar periods. Usualy separated into two lactation groups for comparison-first
lactation and al other lactations.

Contemporary Comparison. Method for estimating the transmitting ability of bulls or bucks and
cows or does using information on contemporaries.

Cooper ative Extension Service (CES). The gate, university and county educationa outreach
service of each date land-grant indtitution. This service extends the research results and educationa
programs of land-grant ingtitutions to al the people in the sate. CES is a cooperating member serving
the educationa function of National Cooperative Dairy Herd Improvement Program (NCDHIP).



Cow Index (ClI). A measure of acow's genetic merit for agiven trait by estimating her transmitting
ability.

Culling. Theremova of cows or does from aherd as aresult of low production or other factors
that reduce the profitability of the cow or doe.

Dairy Herd Improvement (Dm). DRPC Code 00. Official DHI type of testing plan that requires
supervison and compliance with dl Officid DHI Rules (DHI abbreviation is used commonly to
designate the testing plans).

DHI Records. Generic term used to classify any records computed by the Dairy Record
Processing Centers.

DHI Supervisor. An officidly trained and DHIA-certified employee qudified to collect milk
samples and record milk weights for dl officid types of testing plans.

Dairy Herd Improvement Association (DHIA). The title given to locd, regiond, State or
national dairy collecting and record keeping cooperatives and organizations.

Dairy Herd Improvement Registry (DHIR). DRPC Code 20. Abbreviation used to designate
Officid DHIR type of testing plan for registered cows or does. Record supervison and verification
are required in compliance with Officia DHI and DHIR Rules.

Dairy Records Processing Center (DBPC). A computing facility where information from the
periodic testsin NCDHIP herds is summarized and andlyzed and where information to he used in
future management decisionsis prepared for the dairy producer.

Dairy Cattle Breed. Group of dairy cattle having acommon origin and identifiable traits
(frequently color). Themgor U.S. breeds are Ayrshire, Brown Swiss, Guernsey, Holstein, Jersey
and Milking Shorthorn.

Dairy Cow. A bovine from which milk production is intended for use or sale for human
consumption, or is kept for ralsing replacement dairy heifers.

Dairy Goat Breed. Group of dairy goats having a common origin and identifigble traits (frequently
color). Themgor U.S. breeds are Alpine, La Mancha, Nubian, Oberhadli, Saanen, and
Toggenberg.

Dairy Goat. Any goat from which milk production isintended for use or sde for human
consumption, or is kept for raising replacement dairy kids.

Dam. Thefemae parent of any dairy animd.



Daughter-Herdmate Comparison. Amount by which adaughter of abull or buck differsinyied
or other traits from the average of cows or does of other bulls or bucks daughters of the same
breed in the same herd during the same period.

Daysin Milk. The number of days during the present lactation that the cow or doe has been
milking, beginning with the last date of calving or kidding to the current tet date.

Direct Microscopic Somatic Cell Count (DM SCC). Microscopic count of the actual number of
somdtic celsin milk. (This system is used to check and verify dectronic cell count machinesused in
DHI laboratories.)

Disallowed Practices. Certain procedures or practicesthat may impair or attempt to impair the
reliability of any Officid DHI record.

Doe. A femdedairy goa.

Doe Index (DI). A measure of adoe's genetic merit for agiven trait by estimating her transmitting
ability. (See Cow Index (ClI) on DHI paperwork)

Donor Dams. Genetically superior cows or does from which embryos are collected and
transferred to recipients to alow these cows or does to produce a greater number of off-spring than
possiblein anorma reproduction scheme,

Dry Cow/Doe. Any cow/doe that has calved/kidded once and is not producing milk.
Dry Date. Firg caendar day the cow or doe is not milked (See Dry Period).
Dry Doe. Any doe that has caved once and is not producing milk.

Dry Period. Period of non-lactation following aperiod of lactation. This non-lactating timeis
generdly a5-to 6-week rest period before freshening.

Eartag. A tagthat generdly is attached to the ear of adairy cow or doe for easy and accurate
identification.

Embryo Recipient. Any cow or doe or heifer that serves as a surrogate mother and carries the
embryo of another cow or doe throughout the development of the embryo and birth of the caf or
kid.

Embryo Transfer. Modern technology that allows dairy animas to he superovulated and bred.
The eggs (ova) are flushed from the donor's uterus, and the fertilized ova are trandferred to a
recipient that serves as a surrogate mother. The fertilized ovamay he frozen and stored indefinitely
before they are thawed and transferred to recipients. DHI programs and rules assist dairy farmersin



using this new technology.
Estimated Producing Ability (EPA). An estimation of the amount of milk and/or components thet
acow or doe will yield above or below herd mates based on the cow's or do€e's pedigree

information and performance, if available. (Also cdled Estimated Relative Producing Ability or
ERPA)

Egtimated Transmitting Ability (ETA). An esimation of an animad's genetic tranamitting ability
based on pedigree information and the animd's performance, if available. (Also caled Estimated
Average Tranamitting Ability or EAT.)

Edtrous. Pertaining to the entire cycle of reproductive changes in the nonpregnant femae animal.
Edrus. Period of sexud receptivity in females. Also referred to as aheat period in dairy cattle.
Extension Dairy Scientist. Also referred to as Extenson dairy specidist. A land-grant university
or college dairy scientist with responsibilities for educationa outreach programs. May be designated
"for NCDHIP" if given specific DHI program respongibilities.

Fat. SeeMilk Fat.

Filter DNA. A madtitis screening test useful in determining somatic cdls present in milk by filtering
and measuring the amount of deoxyribonucleic acid (DNA) produced.

Forage. A crop that ishigh in fiber and grown especidly to feed ruminant animals.

Fraudulent Practices. Any practice a herd owner or hisor her agent may use that impairs or
attempts to impair the rdiability of any officid DHI record.

Freemartin. A derile hefer born twin with abull.

Freeze Branding. A method of identification to aid in eadly identifying dairy cattle. Most
commonly, liquid nitrogen is used to lower the temperature of abranding iron to permanently lighten
the hair color where gpplied.

Freshen. To givehirth to acaf and smultaneoudy to begin a period of lactation. Also referred to
as parturition.

Generation Interval. The average age of parents when their offpring are born.
Genetic Appraisal. Cowsand Sres are evauated by researchers a the Anima Improvement

Programs Laboratory, ARS-USDA, to determine their genetic values. Cows are appraised
according to milk and component transmitting abilities and assgned cow or doeindexes. Siresare



gppraised and assigned predicted differences for milk and components.

Genetic Base. The average genetic merit of apopulation (usualy abreed) a a specified period,
which is used as a reference point to express a genetic difference from a base population (genetic
merit of cows or does and bulls).

Genetic Merit. The genetic vaue of the anima used in a breeding program. (Also see Breeding
Vdue)

Genetic Trend. Genetic change per year for atrait in the population.

Gestation. The period of feta development between fertilization of the ovum and birth of the
offsoring.

Grade Cattle. Ananimd possessing the distinct characteritic of a particular breed but not
registered with a breed association.

Heifer. A femdedary animd that has yet to give birth to a calf.

Herd Average. Average milk and component production per cow or doe for al cows or doesin
the herd unit for 12 months. Herd averages that are calculated include rolling herd average,
lactation average and ME lactation average.

Herd Code. An exclusve reference number that identifies every DHI herd. Thefirgt two numbers
identify the Sate, the next two the county or association and the find numerica seriesidentifiesthe
herd within a county.

Herd Owner. The declared owner of a herd of dairy cattle as recorded on alegal document,
registration papers or other officia documents.

Herdmate Comparison. Method of estimating genetic transmitting ability in which acow's or doe's
yield is compared to that of other cows or does in the same breed from different Sresthat calved in
the same herd during the same season.

Heritability. Thefraction of variation in atrait that is geneticaly tranamissble from parent to
offsoring.

Incomplete Record. A cow'sor do€'s production in alactation that isterminated early for some
reason. (May be referred to as arecord in progress.)

Induced Lactation. A lactaion that is artificidly initiated by the use of hormones.

Kid. Young goat (male or femae) under the age of one year.



L actation Average. Sometimes referred to as DHIR Lactation Average. Actua 305-day average
milk and component production for al cows or doesin the herd that was completed during a
12-month period. It may or may not be a calendar year. (Since dry days are not included, lactation
averages usudly are 8 to 15 percent higher than rolling herd averages.)

Lactation Record. Thetota milk and components produced by a cow or doe beginning on the
day of caving or kidding and ending on the day the cow or doe goes dry. For purposes of genetic
comparison, 10-month (305-day) lactation records are the standard of the industry. A 306 to
365-day lactation record may be used for promotion. Lactation records greater than 365 days will
not be published.

Lactation Totalsto Date. The production totals for milk and components through the current test
date.

Lactose. See Milk Lactose.

Lifetime Production Totals. The production totals for milk and components for a cow or doe
since her firg calving or kidding (or firgt time on DHI test). Totaswill include production beyond
365 daysin alactation, production credits for an anormaly initiated record and any production

from prepartum milking.

Linear Score (SCC). Linear scoresfor somatic cell counts (SCC's) convert SCC logarithmically
from cells per milliliter to alinear scorefrom 0t0 9. The linear score has a sraight line, inverse
relationship with milk yield. An increase of one in the linear score is associated with a 400-pound
decreasein lactation milk yield or a 1.5-pound drop in daily yield.

Long Test Interval. Routinely, tests are conducted each 15 to 45 days, or gpproximately one
each month. An emergency or supervisor vacation schedules may extend the interva beyond 45
days. For herds on officid plans, reasons for along test interva (46 to 75 days) must be reported
on the Barnsheet by the supervisor. Officia status of the record islogt if the interva exceeds 75

days.

Mature Equivalent (ME). Standardization of lactation records to the level of yield that would
have been attained by each cow or doe if she had been a mature cow or doe and caved in the
month of highest calving or kidding frequency for her breed.

Mature Equivalent (ME) Lactation Average. ME average milk and component production per
cow or doe for al cows or doesin the herd for the previous 365 days. ME lactation averages are
updated with each new test. Since ME represents an estimate of mature production an ME lactation
average usudly is 5 to 10 percent higher than the rolling herd average.

Mastitis. Inflammation of the mammary gland.



Memorandum of Understanding. The forma agreement between Nationd DHIA, Inc., the
Cooperétive Extenson in each state, ARS'USDA, ES'USDA and the Extension Committee on
Organization and Policy (ECOP) for cooperatively carrying out the programs and policies of the
Nationad Cooperative Dairy Herd Improvement Program.

Microcomputer. A smdl and powerful, yet inexpensive, computer that can be used on the farm to
keep financid, herd management and other types of records. Microcomputers dso can communicate
with other computers.

Milk Composition. Average compasition of dairy cow or doe milk includes the following
congtituents. 87 percent water, 3.5 percent protein (casein), 5 percent sugar (lactose), 3.7 percent
fat and 0.8 percent minerds and vitamins.

Milk Fat. A complex mixture of triglycerides containing numerous fatty acids. Milk fat is one of the
components of milk, which providesthe basis for differentid pricing of milk. DHI [aboratories use
electronic photometry and infrared aosorption for rapid milk fat tests. Milk fat dso isreferred to as
butterfet or fat.

Milk Lactose. Average milk containsjust under 5 percent lactose. Lactoseisthe sugar in milk. It
is converted to lactic acid in sour milk and is used in the production of various cheeses and
buttermilk. Little variation in lactose content exists among cows or does or breeds.

Milk Only (MO) Record. Type of testing plan where only milk weights are recorded and no milk
samples are callected for component sampling. This plan isintended for management use only. The
records made are not officid and DHI Rules need not be followed.

Milk Preservative. A compound used to stabilize and to prevent decomposition of milk samples
sent to DHI laboratories for component anayss.

Milk Protein. A complex chemica substance contained in milk, which upon hydrolysis bresks
down to amino acids. Milk proteins are an excellent source of the necessary amino acids and are
economicaly important because they increase cheese yield and enhance milk flavor. DHI
|aboratories test for total proteins with eectronic, high-speed, automated equipment.

Milk Solids-Not-Fat (SNF). The solids portion of the milk minus the fat component represents
about 8.5 to 9.2 percent of the total milk solids. SNF is of interest because of renewed use of
component pricing for milk. (Also cadled PLM for protein, lactose and mineras.)

M odified Contemporary Comparison (MCC). A calculation procedure adopted by USDA in
1974 to provide accurate sire summaries and cow or doe indexes.

National Association of Animal Breeders (NAAB). The nationd organization made up of
representatives from the artificid insemination (M) industry. NAAB, which isadministered by an



executive vice president and dected officers, is headquartered in Columbia, Missouri.

NAAB Stud Code. An identification number composed of aone- or two-digit prefix indicating the
Al stud and a letter indicating the breed of bull or buck. The remaining numbers identify the bull or
buck within astud.

National Cooperative Dairy Herd Improvement Programs (NCDHIP). The naiond,
industry-wide cooperative framework within which al DHI-related activities function.

NCDHIP Policy Board. The 12-member governing body for NCDHIP.

NDIAA, Inc. The naiona DHI organization, made up of member state DHI organizations and
administered by an executive secretary and an elected board of directors. The officeislocated in
Columbus, Ohio.

Owner-sampler (0S). DRPC Code 40. Thistype of testing plan alows dairy farmers to weigh and
sample milk from their cows or does. Records are intended for management use only and are not
officid.

Official. The gatus given to DHI records that follow the Officid DHI Rules. Data collectionis
supervised and the dairy herd is subject to verification tests. Officia records may be published for
advertisng and promotiona purposes.

Official DHI. Used synonymoudy with DHI (see DHI).

Official DHI. Rules. Basic and minimum standards to be followed uniformly and enforced in
Officid DHI and Officia DHIR herds throughout the United States, ensuring accuracy, uniformity
and integyrity.

Oxytocin. A naturdly secreted hormone that isimportant in milk letdown and the contraction of
smooth uterine muscles during parturition.

Parturition. The process of giving birth. Permanent Identification. Identification that stays with the
animd for itslifetime and cannot be lost. Examples are tattoo, color markings (sketch or photo) and
hot or freeze brand. (Also see Unique Identification.)

Potassum Dichromate. A milk presarvative in tablet or granular form. A DHI milk sample
contains 41 milligrams or less of potassum dichromate. (See Milk Preservative.)

Predicted Difference (PD). Esimate of the genetic transmitting ability of dairy bulls or bucks for
performance traits in the United States. PD is defined as the amount by which daughters of abull or
buck will, on the average, differ in performance from the average breed performance in the genetic
base period.



Predicted Difference Dollars (PD$). A sdection index vaue that combines the predicted
differences for milk and components weighted by their gross economic vaue.

Preiminary Milking. Thefirg milking of athree-milking verification test for herds milked twice
daly. The purpose of the prdiminary milking is to ensure complete milk out and to establish a
24-hour milking intervdl.

Premature Calving. Termination of pregnancy during the last trimester.
Preservatives. See Milk Preservatives.

Production and Type Index (PT1). Combines PD$ and PD Type (PDT) on a3 to 1 ratio thus
ranking Sires on their ability to transmit abaance of thesetraits. The index is used on Aryshire,
Brown Swiss, Guernsey and Jersey breeds.

Production Report. The computer report of production and management data which is returned to
the dairy producer 5 to 7 days following the test day and after component sampling is completed at
the laboratory. The records are processed at one of the DRPC's.

Progeny Test. Anevauation of the transmitting ability of an individua based on the performance of
offsoring.

Projected 305-Day L actation. A method of predicting acow's or doe'stota yield in 305 days
based on the information from a lactation in progress.

Protein. See Milk Protein.
Purebred. Ananima with two registered parents of the same breed.

Purebred Dairy Cattle Association (PDCA). An organization made up of members of the six
purebred dairy cattle registry associations. Ayrshire, Brown Swiss, Guernsey, Holstein, Jersey and
Milking Shorthorn. PDCA is administered by an executive secretary and dected officersand isa
cooperating member of NCDHIP.

Quality Calification Standards (QCYS). A st of nationd standards that must be met and
maintained by state DHI organizations to assure the accuracy, uniformity and integrity of NCDHIP.

Record (2X, 305-day, ME). Egtimates how much the cow or doe would have produced during
the present lactation when milked twice daily in the first 305 days of her lactation if she had been a
mature cow or doe caving in an average month.

Recor ding. Procedure used by DHI supervisor or dairy producer to record milk and test-day data
on arecord sheet or Barnshest.



Record in Progress (RIP). A cow's or do€'s production from her caving or kidding date until the
most recent test day.

Record Plan. Specific DHI program that provides a particular service to dairy farmers. The plans
are @ther officia or unofficia according to rules of the program.

Registered. Ananimd that isrecorded in the Breed Registry Herdbook.

Registration Certificate. Proof that the parentage of an animal is known and is recorded in the
Breed Registry Herdbook.

Repeatability. The degree of confidence or rdiability of the predicted difference (PD) or cow or
doeindex (CI or DI) for milk, fat, fat percentage, protein or physica type score.

Representative Sample. A sample of milk obtained by thoroughly mixing or agitating the totd
quantity of milk produced by a cow or doe. Milk meters are designed to collect automaticaly a
representative sample from the tota quantity of milk.

Retest. Herd owners who question the results of aregular test may request aretest of the herd not
later than 15 days following the origina test day. Expenses of most retests are paid by the herd
owner.

Rolling Herd Average (RIIA). Actua average milk and component production per cow or doe
for al cowsor doesin the herd for the immediate past 365 days. RHA's are updated with each
new tes.

Roughage. A feedthat ishigh in fiber content and relatively low in rate of digestion. (Also see
Forage.)

Rule Violation. Dairy producers, their employees or DHIA supervisors who, for any reason, fail to
follow the Officid DHI/DHIR Rules or fail to report infractions of the rules, may be found in violaion
of those rules and be disciplined or dismissed according to the decison of the loca or State DHI
board of directors.

Scale. Mechanica device to record milk weights to the nearest one-tenth of apound. Scales
usudly are limited to 60 pounds per weighing and must have the ability to compensate for pall
weight.

Selection Intensity. The margin of true genetic superiority of those animals selected in comparison
to al those from which the choices were made.

Service Sire. Thedreto which afemae currently isbred. Service sre information should be
reported on DHI barnshests.



Sre. Themale parent.

Sire Selection. Process of identifying bulls or bucks to be used as service sreswith the god of
increasing the genetic potentid of the herd.

Software. A precise set of ingructions, written in computer language, that is needed to make
computers function.

Solids-Not-Fat. See Milk Solids-Not-Fat.

Somatic Cell Count. A measurement of the number of somatic cells present in a sample of milk. A
high concentration of more than 500,000 somatic cells per milliliter of milk indicates an abnormal
condition in the udder. (Electronic somatic cell counters are available in nearly dl DHI laboratories
to provide dairy farmers with an inexpensive screening test for subclinica madtitis.)

Somatic Cells. The cell content of milk is composed of gpproximately 75 percent leukocytes
(white blood cdlls) from the blood and 25 percent epithelia cdlls from the secretory tissue of the
udder. Leukocytes are present in response to infection or injury, and epithdlid cells are present asa
result of infection or injury. Collectively, these cells are called sométic cdlls.

Somatotropin. A protein hormone produced by the pituitary gland, which stimulates growth of
muscle, bone and mammary development in young animals and increases milk production in lactating
animds by making avalladle nutrients for milk synthesis and secretion.

Stage of Lactation. Period of milk production during alactation determined by the length of time
snce parturition.

Tattoo. A method of permanent identification to be cross-referenced with visble identification.
Permanent ink used with tattoo numbers creates a lifetime record of identification in the ears of dairy
cattle. Tattoos are used primarily in the Jersey and Brown Swiss breeds.

Test. The process of collecting milk samples and recording milk weights. Sometimes called test
day".

Test Interval. Theinterval, in days, between successve DHI tests. Asaroutine procedure, atest
interval shall not consst of lessthan 15, or more than 45 days. For Officid DHI/DHIR records, the
test interva shdl not exceed 75 days.

Time Recording Device/lMonitor. A mechanicd/dectronic device that autometicaly monitors the
interva between milkings. Thetimeis expressed in hours plus minutes, and the device must display
the sarting and ending time of the previous milking.

TimesMilked. Cows or does are normally milked twice per day with records being labeled 2x;



however, cows or does may be milked more frequently (3x, 4x, €tc.).

Total Performance Index (TPI). Method of ranking Holstein sires based on an index combining
PD milk, PD percentage and PD type.

Transfer. Process when ownership of aregistered anima is changed and recorded in the Breed
Regigiry Office or when ownership of aVerified |dentification Program animd changes. When the
ownership of the anima changes, the production credits must be transferred. This procedure is done
by the DRPC with the assistance of the dairy producer and the DHI supervisor.

Unified SeriesEartag. A form of unique identification engraved in ametd tag and fixed to the ear
of adairy cow or doe. Each number is unique with the first two numbers representing the state
code, followed by three letters and four numbers.

Unique I dentification. A series of non-duplicating numbers such as aregidration, uniform series
eartag or VIP number. These numbers are cross-referenced with permanent identification for
registered, VIP and other recorded nonregistered animals. (Also see Visble Identification.)

U.S. Department of Agriculture (USDA). The branch of the Federd government that is
administered by the Secretary of Agriculture gppointed by the President of the United States.

Verification Test. A specid test conducted on Officia DHI/DHIR herdsto verify production
records of cows or does and herds or for investigation of rule violations. A supervised preliminary
milking prior to the verification test is required to determine a 24-hour milking interva. (Tests may
be ordered by breed organizations, state DHI boards of directors, state DHI managers and/or the
Extenson dairy specidist for NCDHIP.)

Verified Identification Program (VIP). A program sponsored by the National DHIA, Inc., in
which aDHIA supervisor verifies the required identification information for an anima. NDHIA
issues an identification certificate, permanently identifying the anima and its parentage.

Visble Identification. A readily visble, numbering system attached to the animd that is used to
identify the animd easly on test day.

Weighing. Procedure used by supervisors and dairy producers to determine the amount of milk
given by acow or doe on test day.
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THE SHOW RING

Dr. Irene Brown-Crowder
Langston University

Goat shows provide an opportunity to the exhibitor/owner to learn how to select top show animals.
There are other benefits involved in showing goats, prize money to help with the feed hill,
interaction with other goat producersthat have acommon interest and the relationship an exhibitor
develops with their goat. In order to understand how to show your dairy goat, follow the simple

instructions below.

Listen for the class to be announced. Bring
your animalsto ring sideimmediately and get
checked in to avoid delay of the show. When
it comestimeto enter the show ring makesure
you have your animals under control and
looking good as many judges watch the
exhibitors and their animals as they enter the
show ring. Y ou should walk on theleft side of
your animal, holding the neck chain in your
right hand. Watch the judge and pay attention
to what he or sheis saying. Do not talk to the
judge unless you are asked a question.

When you enter the ring, walk in a clockwise
direction. Make sure to keep your animal
between you and thejudge at all times. Figure
#1 shows you how to cross in front of your
animal when thejudgeisinthering. Thiswill
keep your animal in front of the judge as you
walk by them. When the judge callsfor you to
stop walking, make sure you leave enough
room for the judge to wak between the

animals.
g %
h 5

Figure 1

Figure 2

Figure #2 shows the correct way an animal
should be positioned. Place the front legs
squarely under the animal and spread slightly.

To position thelegs, grasp each one abovethe
knee and place the leg in the correct position.
Always set the legs nearest the judge first
(Figure 3).

X Judge

Figure 3



Stretch the hind legs slightly, thiswill help to
accentuate body length and level the rump if
needed.

If your animal moves out of position or the
judge asks you to change places, lead your
animal forward out of the line, then back
through the line following steps describe the
making a circle and return to judge's position
in the show the indicated position. When
performing thismaneuver, makesureyougive
the animal plenty of turning room (Figure 4).

iy

Figure 4

Position your animal inthelineup will depend
on the position of the judge. These following
stepsdescribethejudge’ spositioninthe show
ring. If the judgeis positioned in front of the
animals, movetheanimal out of lineand walk
toward the judge. Place the animals in the
position indicated by the judge and set the
animal up (Figure 5).

X Judge
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Figure 5

If the judge is positioned behind the line of
animals, move the animal out of place and
circle toward the front of the line. Place the
animal in the position indicated by the judge
and set the animal up (Figure 6).

X Judge

Figure 6

If animalsarelined upinaheadtotail fashion
and there is a change in the position by the
judge, the number 1 animal is led out of the
line and the number 2 animal would move up.
The number 1 animal moves into the new
position (Figure 7).
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Figure 7

The number 1 animal follows the number 2
animal and circle one behind the other
clockwise through the line and back to the
requested position.

If animals are side by side and there is a
change in position by the judge, both animals
are led forward and turn right (Figure 8).

If the judge wants to compare two animals
(Figure 9a) side by side, the butterfly pattern
isused. A. Shows the animals walking away
from the judge. B. Shows the turning of the



animals, C. Shows the return of the animals
toward thejudge, D. Shows the turning of the
animals, E. Shows the turning of the animals
away from the judge, F. Shows the return of
the animalsto the original positionintheline

- -.-’ '~~

(Figure 9b).

When the judge wishes to check the animal,
more control over your anima can be
achieved by raisingthefront leg oppositefrom
you (Figure 10).

Some judges will watch the animals on the
movetherefore, you have achanceto cover up
some faults when you set up your animal. If
the animal isalittle steep in the rump, stretch
the hind legsasyou set up. It will also helpto
pinch the third vertebrae in front of the hip
bones. If the animal has a sway in the back
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Figure 9b

move the hind legs up and under the body and
hold the animal's head lower to cover up this
fault. If you want to strengthen the topline,
tickle the tummy.

After the judge places the animals, he or she
will give the reasons of the placing. If you
have any questions about the placing, ask the
judge before leaving the show ring.

Figure 10
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THE EFFECT OF AGE AND SEX ON PRODUCTION AND CARCASS
CHARACTERISTICS OF GROWING SPANISH X BOER KIDS

M. R. Cameron!, T. Sahlu?, C. Gilchrig?, S. Hart?, and S. Colemar?

'E (Kika) dela Garza Ingtitute for Goat Research, Langston University, Langston, Oklahoma
73050, and 2USDA/ARS Grazinglands Research Laboratory, El Reno, Oklahoma 73036

Introduction

The improved Boer goat of South Africahasalarge mature size and high growth rate. These two
qualities have made the Boer goat very attractive to American meat goat producers as a means of
improving exiging goat herds and overdl production. Little information exists regarding the performance
and nutritiond management of the Boer goat intheU.S. However, to achieveitsgrowth potentia, the Boer
goat may require more intensive management thanthat currently practiced inthe U.S. Utilizing the popular
Spanish cross, the authors investigated the effect of bothage and sex on growth rate, feed efficiency, and
carcass quality of Spanish x Boer kids under intense management (i.e., feedlot conditions).

Procedures

Sixty Spanishx Boer kids (20 intact males, castrates, and females) were used. Kids were raised
on pasture with their dams until being weaned at 10 wk of age. Kids were then dowly adapted to ahigh
concentrate diet over aperiod of 3wk. Kids were then placed in individud pens. Kids consumed ad
libitum a corn-soybean meal-based concentrate (80% TDN, 18% protein, and 12% ADF). Feed intakes
were recorded daily. Kidswere weighed every 2 wks. Twelve kids (four per sex) were daughtered at
13, 21, 29, 36, and 45 wk of age.



Results

Table 1. Production characteristics of growing Spanish x Boer kids.

Item Age a Saughter (wk)
13 21 29 36 45
Weight, Ib
Intact males 37 52 71 95 112
Females 33 43 52 71 79
Castrates 37 52 59 90 98
Feed intake, 1b/d
Intact males 1.2 15 2.0 2.2
Females 9 1.2 14 1.6
Castrates 1.3 14 2.0 2.0
Average daily gain, Ib/d
Intact males 0.26 0.31 0.34 0.35
Females 0.18 0.17 0.24 0.21
Castrates 0.29 0.17 0.33 0.27
Feed:Gain
Intact males 4.3 4.7 4.9 54
Females 55 6.5 5.6 6.1

Castrates === 4.6 1.8 2.1 6.2




Table 2. Carcass characteristics of growing Spanish x Boer kids.

[tem Age a Saughter (wk)
13 21 29 36 45

Carcass weight, Ib

Intact males 15 25 35 47 55

Females 15 21 26 37 43

Castrates 15 26 30 48 51
Dressing percentage, %

Intact males 41 48 49 50 50

Females 43 48 50 52 52

Castrates 41 50 50 52 51
Carcasslean, %

Intact males 39 49 47 48 48

Females 46 48 46 47 48

Castrates 45 48 46 48 48
Carcass fat, %

Intact males 19 26 27 28 28

Females 24 23 24 24 27

Castrates 20 23 25 27 25
Internd fat, Ib

Intact males 0.7 2.2 3.6 53 79

Females 0.9 2.0 35 51 9.2

Castrates 07 29 35 77 97




Discussion

In terms of performance, intact males had greater body weight gain and feed intake. Male kids
were dso the most efficient in converting feed to body mass. Therefore, it is more economica to market
intact males than cadirates, epecialy at younger ages when buck taint of the mest is not a factor. The
Spanish x Boer kids adso exhibited feed:gain ratios comparable to those of lambs and steers. Spanish x
Boer kids dressed out dightly less than lambs but, contrary to popular belief, showed significant anounts
of carcassfat. The predominance of internd fat gains at younger agesisreflected by indfident gain during
this period; redtricting feed intake or feeding less grain during the early stages of growth may be more
economicd. Theoptimum levesof both feed intake and diet composition for the various stages of growth
in Boer crossbreds needs to be determined. The ability to lay down appreciable quantities of carcass fat
means that goats are capable of marbling and that it may be possble to use nutrition to enhance both
quality, paatibility, and flavor of goat meet; more research is needed in this area.
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GENERAL CARE OF GOATS
Dr. Lionel J. Dawson
BV Sc, Associate Professor, Diplomate ACT

College of Veterinary Medicine
Oklahoma State University
Stillwater, Oklahoma 74078

I ntroduction

Interest in goats has mushroomed over the past fifteen years. Increased interest in goats and
the value of these animals has made us to do a better job in managing them. Kid management from
birth to breeding is an essentid component of the dairy goat enterprise. The kid management dong
with the nutritional management of the doe herd has the greetest effect on the long-term productivity of
the goat herd. The dairy goat kid at birth represents a genetic resource necessary to replenish the herd
gene pool, which has a changing composition due to desth, culling, and sdes for breeding stock. While
the genetic characters of the kid are determined at the hour of conception, survival to lactation and an
adequate body size are necessary to redlize inherent genetic potentia for lactation. Kid mortaity hasa
direct effect on genetic progress, and thus we need to maintain low mortdity from birth to weaning.

Pre-Parturition

The kid management program should actualy begin prior to parturition with attention to the
nutritional needs of the gestating doe in late lactation and during the day period. The tendency isto
regard the late-lactation and dry doe as a non-productive part of the milk-producing syssem. Onthe
contrary, however, an adequate diet for the dry doe is essentia to reproduce healthy kids. Pregnant
does should receive plenty of exercise. An obese doe should be avoided but the high-producing doe
needs to recover body weight lost during the previous lactation. Clean, cool water and free choice
trace-minerdized sdt should be avalable.

Vaccination boogter for Clogtridium perfringens C and D and tetanus toxoid should be given
not less than 3 weeks prior to kidding. Vitamin E/sdenium injections are given during the dry period to
prevent white muscle disease in the kids, especidly in areas where soils are selenium deficient. Does
should be wormed at dry off and dso before kidding.

Parturition

The doe should kid in a clean environment, either awell-rotated pasture or stall bedded with
gtraw or other absorbent materid. The kid prior to birth has been existing in a germ-free environment
and parturition represents exposure to common disease organisms to which the mature anima has
developed resstance. The location of the kidding stall or pasture should be near awdl-traveled area



S0 that the doe can be frequently observed for kidding difficulties. Few adult does require assistance a
the time of kidding though problems are dways a possibility. First-freshening does should be closdy
watched, especidly if bred to bucks known to sre large kids.

Kid Management

At birth, two management practices are criticd to the future hedlth and surviva of the newborn
kid. The navel cord should be dipped in a solution of tincture of iodine to prevent entry of
disease-causing organisms through the navel cord and directly into the body of the kid. If necessary, a
long navel cord can be cut to 3 or 4 inchesin length. A bleeding cord should be tied with surgica
suture materid. Dipping of the cord in iodine not only prevents entry of organisms but promotes repid
drying and the eventua bresking away of the cord from the nave.

The second critica practice is the feeding of colostrum milk as soon after birth as possible. The
colostrum, or first milk, contains antibodies, which the doe did not pass to the fetal kid in utero.
Consumption of colostrum must occur as early as possible and prior to 18 hours after birth asthereisa
rapid reduction in the permesbility of the intestind wall of the newborn to the antibodies. The colostrum
milk should be bottle-fed to the newborn to insure adequate consumption. Excess colostrum can be
frozen for use in orphan or bonus kids. Recent research indicates that disease organisms, especidly
caprine arthritis encephdities (CAE), may pass from doe to kid through the milk and transmission might
be avoided through the use of extra colostrum frozen from does tested and shown to be CAE-free or
pasteurized colostrum. An additiond practice at birth which enhances the hedlth of the newborn kid is
to give 3 injections of iron dextran and vitamins A and D after birth. A vitamin E/sdenium injection may
be beneficid in areas of selenium-deficient soils.

Kids should be checked carefully at birth for any deformities or abnormdities. Pneumoniaisa
magor killer of young kids. A dry, draft-free environment is an excellent preventative measure.
Kids should receive colostrum 10% of their body weight within 24 hours. For example asix pound kid
will receive 300 ml of colostrum within 24 hours. Kids could be left on doesto nurse or started on a
good quaity milk replacer after they get their colostrum. A lamb milk replacer may be the best
subgtitute for goat milk. Typica lamb milk replacers contain 22 to 24 % protein and 28 to 30% fat.
Casain, aprotein in lamb milk replacer, can be completely replaced with whey protein concentrate,
which dlows acidification. Acidification helps maintain the qudity of the unused milk and reduces the
incidence of diarhea. Maintaining milk replacer qudity after mixing is particularly important when kids
arefed ad libitum.

The biggest problem with using lamb milk replacers occurs with the feeding schedule.
Frequently kids become “pets’. Thereisatendency to feed them as much milk asthey will consume
each feeding. Unfortunatdly, this may result in bloat and sudden degth of diarrhea. A redtricted feeding

IS necessary.



Age Amount of Huid Feeding Schedule

1to 3 days 4 ounces 5timesaday
3 daysto 2 weeks 8 to 12 ounces 4timesaday
2 weeks to 3 months 16 ounces 3timesaday
3 months to 4 months 16 ounces 2 times aday

Kidswill nibble at fine-stemmed leafy hay at one or two weeks of age. At three to four weeks
acdf garter should be offered. Asthe hay and grain consumption incresses, gradually reduce the milk
being fed. When the kid is eating 1/4 pound of grain per day plus some hay and is drinking water from
abucket, it istime for weaning.

Birth to Weaning

Milk isthe principa component of the diet of the pre-weaning kid. There are numerous ways
to feed milk including the use of bottles or pails, suckling the dam or nurse does, and sdlf-feeder units.
The method chosen will depend upon such factors as the Size of the herd and available labor, aswdll as
personnel preference. With any system, the hedlth of the kid, sanitation, and available |abor are the
mgor factorsto consder. Under naturd suckling, kids consume smdl amounts of milk at very frequent
intervas. ldedly, artificid rearing should mimic natura suckling but the congtraint of available labor
precludes frequent feeding. Nevertheless, kids should be fed 2 to 4 times daily for the first week or
two and twice daily theresfter. Bottle feeding is more labor intensive but kids receive more individud
attention and are easier to handle post-weaning than kids that are alowed to suckle does. Pail or pan
feeding may reduce labor somewhat but body weight loss and need for extra“training sessons’ at the
beginning must be expected.

For larger herds, self-feeder units such asa“lamb bar” may successfully reduce labor. The key
to use of the system is the maintenance of alow temperature of the milk (40°F) that will limit intake by
thekid a any onetime. Smdl, frequent feedings increase digetibility and decrease digestive
disturbances. Consumption of large quantities of milk may lead to bloat due to entry of milk into the
reticulo-rumen or rapid passage of milk through the abomasum and small intestines resulting in diarrhea
or nutritional scours.

Inraising dairy goat kids, increase in Size and weight is not the only measurement of success. A
well-formed skeleton and proper development of interna organs are often neglected when the emphasis
ison ragpid gains. An average daily gain of 250 g during the first weeks of life should bethe god. By
limiting daily milk consumption to about 2 quarts, daily consumption of dry feed will be encouraged.
Dry feed consumption isimportant in developing body capacity. By increasing body capacity, feed
intake and digestion increase. Research has shown that at two months of age aweaned kid hasa
reticulo-rumind capacity 5 times as large as suckling kids of the same age.



Kids should be consuming forages such as pasture grass or hay by two weeks of age and grain
within four. Careful attention need be given to formulation of a concentrate supplement for the
pre-weaning kid. Palatability is of primary concern. Molasses at the rate of 10% of the total dry
matter, corn (preferably chopped or rolled), and whole or rolled oats make up the energy “core” of a
good pre-weaning diet. Baance the crude protein needs by adding cottonseed or soybean medl or
another high protein source. Through few studies with kids have been done, crude protein contents of
the pre-weaning ration should be within the range of 14 t018%. Ground dfafamay be added at 5% or
lessto provide additiond stimulation for reticulo-rumina development.

Severd factors need to be considered when making the decision as to when to wean dairy goat
kids. The mogt important consderation is whether or not the average daily consumption of concentrate
and forage is adequate for growth and development to continue in the absence of milk. Fixed weaning
ages are less dedrable than weight goas such as 2.0 to 2.5 times birth weight. Many producers who
have an erratic or margind market for their milk delay weaning for longer periods than necessary.
While milk feeding may promote more rgpid growth than a concentrate-forage diet, maintaining kids on
milk may delay the attainment of the dry feed intake level necessary to weaning and dso leavesthe kid
disposed to diarrhea.

Disbudding

Kids should be disbudded in the first two weeks of life. Buck kid horns grow faster than doe
horns. Some large single buck kids should be disbudded within the first week. Disbudding a buck kid
isthe true test of proficiency and many fail it, judging by the number of scurs seen on adult bucks. If
you try to de-horn a buck kid whose horn base iswider than aregular de-horning iron, you will get
re-growth of the horn in acrown outsde the burned area. If you try to de-horn asmal kid with awide
caf de-horner, you may get re-growth of the horn from the center of thering. If one person isdoing
the job, a de-horning box offers the best and safest restraining.

Although loca anesthetic is commonly advocated, the actud techniqueis not easy and the baby
goat will scream while being held in preparation for aring block or a cornua nerve block.

Goats are more sengitive than other ruminants to loca anesthesia, and causes adverse reactions
asaresult of overdosing. If kids are brought to the clinic, the easest and fastest technique is masking
them down with haothane and oxygen. However, remove the mask and gas flow during cautery;
otherwise aflash fire in the goat hair may result. Xylazine a 0.3 to 0.4 mg/kg is commonly used for
injection anesthesia, and kids should be kept warm during the prolonged recovery period.

The equipment most commonly used is an ectric-heated metd rod with a hollowed-out end.
None of theirons can be reied upon to maintain a congtant temperature, and it is extremely important
to match temperature and time. Underburning will result in scurs and overburning will leed to brain
damage or death. The horn bud islocated over the sinus close to the cranium in kids. After the
de-horning iron is hot, apply the de-horner firmly over the horn area and rock it around dowly for 3.5
to 4 seconds. Remove the iron and repest if necessary and do the other side. Descenting could be



done at the same time if necessary. Inject the kidswith 150 U tetanus antigen.  Although he risk of
tenanus after disbudding is not grest, it isagood practice to do it.

Dewattling

Many goat breeders believe that wattle detracts from the gppearance of a show goat, and it is
difficult to show clip the hair evenly and smoothly, so wattles are removed at birth.

Cadtration

Dairy and pygmy goats should be castrated if they are intended to be companion animds. This
will reduce the smdl and aggressive behavior. Angora goats are castrated so they can be run in either
flocks for mohair production. Angora goats are usually castrated at 6 to 12 months of age so that they
can develop bigger horns.

Rubber ring
Burdizzo
Surgicd

Reproduction

Dodlings are usualy bred when they reach aweight of 80 to 95 pounds. Breeding seasonis
usudly September to February but some does particularly Nubians, will breed a any time of the year.
They are seasonably polyestrous and cycle every 20 to 21 days. Estrus lagts about two days and is
detected by frequent urination, tail erect and swishing, drop in milk production, riding and being ridden
by other goats and hanging around the buck pen. Ovulation is usualy towards the end of estrus and
gestation is 144 to 157 days.

Pregnancy Diagnosis

1 Non-return to estrus

2. Ballottement

3. Vagind biopsy: > 40 days

4, Cervicd pdpation: 30-50 days, soften, blunt

5. Radiographs. 75 days

6. Rectoabdomina pa pation: Hulet rod > 70 days

7. a) Red-time B-mode > 25 days
b) Amplitude depth: A-mode 60 to 90 days
c) Doppler: > 30to 40 days

8. Progesterone assay: Post breeding at 21 days

0. Estrone Sulphate: > 50 days - milk or urine



Parturition

Stagel Uterine contractions 6 cervica
Dilation. Lasts 3to 6 hours

Stage 1 Abdomind contractions
1to 3 hours

< 1 hour before the first fetus born
Stage 1 Pacenta expulson usudly within two hours &fter the last fetus

Sans of parturition

Udder engorgement

Vulvaedema

Pelvic ligament relaxation

Udder secretion becomes colostrum
Anorexia, restlessness

Cervicd mucus

Induction of parturition

Lutylase - drug of choice
20 mg given intramuscular
Kid in 27 to 40 hours

Common Diseases of Goats
Caseous lymphadenitis

Caseous lymphadenitis is otherwise caled pseudotuberculosis. Lymph nodes get abscessed
commonly under the jaw and ear, in front of the shoulder, flank, above the udder or scrotum and in the
hock. The lymph nodes may fed warm, and may swell to 3to 5 cm or larger. The diseaseis seldom
fatd, unlessinvolving amgor artery or nerve around the head or internal lymph nodes. The abscesses
contain a characterigtic cheesy, greenish color pus. Diagnosisis based on the location of the abscess,
character of the pus and culture. Transmission isthrough ingestion of contaminated feeds and bregk in
the skin.

Treatment is by isolaing the infected animds, surgically lancing the abscess and flushing it with
7% iodine away from the rest of the animas. Injectables like penicillin and tetracycline may be used
parenterdly for 3to 5 days.

Prevention is by keeping a closed herd. Any new addition needs to be quarantined 30 to 90



days. Thereisavaccine available with some success.
Enzootic Abortion

Enzootic late term abortion in doesis caused by Chlamydia pdttaci. It causeslateterm
abortions, tillbirth, mummified fetus or wesk kids. Retained placentawith uterine disease is usualy
associated with thisdisease. Chlamydia abortion can be positively diagnosed by culturing the aborted
fetus or membranes and aso serology may be useful.

Transmission is by ingestion, with the organism ddlaying growth in the doe until late in the
following pregnancy. Trestment is by using tetracycline given intramuscularly for 5 to 7 days will reduce
the number of abortions by reducing the spread of the organism to uninfected goats. Feeding
tetracyclines at 110 to 165 g/ton or 10 to 165 mg/kg is helpful to control the disease. Isolating the
aborting does, burning the aborted kids and after firth is necessary to control the disease. Prevention is
by vaccination.

Colibacillosis

Clinical dgnsinclude watery diarrhea, rapid dehydration, severe depresion, and weskness.
Diagnosisis based on clinicd sgnsand by culture. This syndrome is seen in newborns up to two
weeks of age with high mortdity. The organism is taken in by mouth, usudly very soon after birth.
Outbreaks readily worsen unless gtrict sanitation procedures are begun. Lack of adequate colostrum
usudly contributes to colibacilloss.

Trestment is by replacing the fluid loss and parenteral antibiotics. Prevention is by good
sanitation and colostiral mangement. Vaccinaing the does during gestation may be helpful.

Enter otoxemia

Clogtridium perfringens type C: struck, kid dysentery
Clogtridium perfringens type D: overesting disease, pulpy kidney disease

Clinicd 9gns: dar gazing, convulsons, tooth grinding, twitching and death within few
hours. May or may not have blook tinged diarrhea.

Necropsy: fluid around the heart with clots (chicken fat) and blood in the
lumen of theintestine. Urine will have high levels of glucose.

Predisposing factors:  change in feed, increased amount of grain fed or increased consumption
of milk.

Tregtment: Not successful
Antitoxin



Penidllin

Charcoa
Prevention: vaccination of does or kids
Johne' s Disease
Mycobacterium paratuberculoss

Clinicd dgns:  loss of weight, rough haircoat, milk production decreased, depressed, off feed
and diarrhea. Seeninanimas 3to 5 yearsold.

Diagnosis: fecd culture
serology
[/V Johnin test
lymph node biopsy
Tregtment: not successul

Prevention ~ remove infected animals; buy hedth animas, avoid dress.
Pinkeye
Infectious kerato conjunctivitis

Clinicd 9gns:  watery eyes, rendess of the eye, swelling of the eyelids, photophobia, cloudy
corniawith vascularization and ulcers.

Etiology: various bacteria
viruses
rickettda
chlamydia
Treatment: eye ointment; long acting tetracycline
Tetanus
Clodridium tetani

Clindd ggns:  usudly appear 7 to 14 days after the organisms enters the body. Initidly,
dtiffness or hardnessto locaized muscle groups and later generated stiffness.
Violent spasmsto any squick movements or noise, flared nodtrils, dilated pupils
and protrusion of the third eydid.



Treatment: unsuccesstul
antitoxins
penicillin
tranquilizers

Prevention  vaccination
Caprine Arthritis Encephalitis Syndrome

Caused by avirus and is spread from older infected goats to kids, perhaps by contact or
through the milk from an infected doe to her kid. Even though a high percentage of goats may
be serologicaly positive, only asmall percentage of goats ever show signs of the disease.

Clinicd dgns: young kids develop aweakness in the rear legs, sumble, and findly cannot rise.
The unused legs lose muscle strength and eventuralydie. They appear bright and dert, eat well,
and wre not febrile. In older goats, have one or more swallenjoints, eventudly leading to an
arthritic condition. After afew years, they cannot keep up with the rest of the flock while
grazing, loose weight and eventudly die. Some of the animals may have contracted joints and
eventudly wak on thelr knees.

Treatment: none

Prevention: serologicaly monitoring the herd, isolating kdis atr birth, feed them hest treated
colostrum or colostrium from a CAE free flock.

Contagious Ecthyuma or Sore Mouth

Contagious ecthymais caused by avirus. Kids can pick up the disease from surroundings and
may spread it to their mother’ s udder by nuraing. Recovery from the disease gives an immunity
for @ least oneyear. Thereislittle transfer of immunity from the doe to the kid by the
colostrum.

Clinicd 9gns: Thick scabby sores that occur on the lips and gums, udders or other areas that
havelittle hair. Lesions on udder may lead to madtitis.

Treatment: best done by making the goat fed comfortable, ointments or antiseptics on the
lesons are helpful. Adults need not be vaccinated again after the disease isin the herd and all
young have been vaccinated. Continua exposure to the disease will keep the adults immune or
resstant to sore mouth.

This disease is contagious to man. People who work with these infected animals should wear
gloves while handling these animds.



Acidosis
When goats overeet easly digestible feed. The pH of rumen usudly drops below 5.
Clinicd ggns: Bloat, dehydrated, diarreha, depressed, anorexic and grinding of teeth.
Trestment: stomach tube, remove part of the watery rumen contents, minerd oil with
bicarbonate. Severe dehydration need to give fluid intravenoudy.
Rumenctomy indicated if the animd is severdly depressed and down.

Impaction

Feeding poor quality roughage may cause rumind impaction. Animaswill not have rumina
moatility and the rumen will fed hard and doughy.

Trestment: minerd oil with laxative like carmilax in it; Rumenctomy.
Bloat or Ruminal Tympany

This condition is dways an emergency.

Clinicd ggns:  Full Ieft flank, pain, discomfort and rapid respiration.

Frothy bloat is usudly caused by feeding on rapidly growing legumes and small grain pastures
(wheat, barley, oats, rye).

Gasbloat is usudly caused by high grain diet, blockage of the esophagus by a mass or foreign
object.

Treatment: Reieve the gas bloat using a somach tube or atrocar.

Frothy bloat may be relieved by pumping in minerd oil or vegetable oil, mild detergent or
poloxalene.

Milk fever
(Parturient pares's, Hypoca cemia)
Seen in doesfed high levels of calcium fed late in pregnancy.
Clinicd Sgns: seen within 24 hours of kidding. Animaswill show awobbly gait or with foot

dragging. Later she may be down, have curved neck, hypothermic, pupils dilated and may
show muscle twitching.



Treatment: 1/V 25% cacium barogluconate 50 to 100 ml. Monitor the heart.
Some clinicians like to give 50 h 100 ml S/C &fter the I/V treatment.

Prevention: feed low cacium diet during the last month of gestation. Does having triplets or
quadruplets may be prone to milk fever.

Polioencephalomalacia

Thiamine deficiency seen in animas on high grain ration or sudden change in management
practice.

Clinicd Sgns: sudden loss of appetite, depression, no fever, rumen motility decreased, head
pressing, aimless wandering, blindness, grinding of teeth, muscle tremors and hyperexcitable.

Treatment: Thiamine 5 to 10 mg/kg /M every 4-6 hours.
Pregnancy Toxemia (Ketosis)

Pregnancy toxemia occurs during the last few weeks of gestation. Usualy seen in does carrying
more than two or when the does are fat. This syndrome is caused by sudden extra demand for
energy by the fast growing kids. The space available in the rumen islimited in the does carrying
more than two or the ones which are fat, resulting in lessintake. The doesin turn breakdown
the fat reservesin her body to support the increased energy demand. This rapid breakdown of
body stores produces ketones.

Clinicd Sgns: Does with pregnancy toxemia are depressed, weeak, poor muscle tone and
down.

Trestment: 2 to 3 ounces of propylene glycol twiceaday. 1/V glucose drip. Not successful in
getting them up if they are down until they ddiver thekids. Caesarian section if they are close
to term will sometimes save the doe and kids.

Prevention: Do not let the doe get too fat early in gestation. Feeding them good qudity grains
or grain by-products and a good qudity hay. If she hasahigtory of having more htan two kids,
increase her energy intake.



Vaccination Schedule for Goats

Period Timeto Vaccinate Disease Booster

Kids 2, 4, and 8 weeks CL perfringens C&D Annud
CL tetani - toxoid

Kids 4 to 6 weeks Contagiousecythma ~ ---------
(if aherd problem)

Kids 16 weeks Rabies Annud

Prebreeding

Doe 30 days prior to breeding Chlamydia (abortions)

Gestation

Doe 30 days prior to lambing CL. perfringens C&DE
CL. tetani - toxoid

Basic supplies:

lodine (7% tincture) for diping navels after they are trimmed. Empty film canigters (2/3 full) are
handy to prevent spilling or contaminatign the main bottle.
Betadine® or Nolvasar®. Useto disinfect vulva of goat and hands. Squeeze bottles are handy

for dispensng.

Nolvasar® solution. Use diluted to disinfect scissors and other equipment.

Obstetrica deaves and lubricant.

Paper towels for washing off doe, and for hands.

Cloth towd s to clean off newborn kids.

Clean bottle and nipple to feed colostrum.

Red rubber feeding tube (18 French), with 60 ml catheter tip syringe or funnel to feed

colostrum to weak kids.



Body socks or warming box for chilled or weak kids.
CAE prevention:

1 Tape dam’ s teats securely 1 week before due date with 2-3 layers of 1 inch cloth adhesive
tape. Hold theteat for 10-20 seconds after taping. This allows the heat from your hand to sedl
the tape.

2. Remove kids from dam immediately after they are born.

3. As soon as possible, certainly within 6 hour, begin to feed colostrum from a safe source. Give
at least 10% of kid's body weight within 12 to18 hours, for example, an 8 Ib kid needs 13
ounces of colostrum. To heat-treat colostrum, first preheat a regular thermos bottle with warm
water. Using adouble boiler, SLOWLY heat colostrum to 135°F and pour into prewarmed
thermos. Check temperature after 1 hour - it should remain at 135°F .

4, Dip navel iniodine at birth; repest in 12 hours.

5. Feed milk from a safe source after colostrum is consumed. To pasteurize milk, heat to 165°F
for 15 seconds.

6. House kids separately from positive does.
Other disease preventive measures:

Dam - 1 month prior to kidding
CDT vaccine to help increase colostra antibodies againgt enterotoxemia and tetanus. BoSe®
to raise selenium levels and prevent white muscle disease in kids and retained afterbirth in dam.
Get locd veterinary advice because the need and dosage leve depend on how much seenium
isin the soil in the region, aswell as on the dietary supplementation.

Kid - birth to first week
Tetanus antitoxin (250 V) if the colostrum intake was inadequete or if the source of the
colostrum had not been vaccinated against tetanus within four weeks of kidding. BoSe® +
vitamins A&D - use depends on soil in the region and the diet of the dam.

Kid - 3 weeks - begin coccidiosis prevention
4-8 weeks - Begin CDT series. Revaccinate every 3-4 weeks for 3 doses.
4-8 weeks - BoSe® - repest if in sdenium deficient area.
6-8 weeks - begin deworming, especidly if kid has access to outdoors.



The proper citation for thisarticleis:

Dawson, L. J. 1998. General Care of Goats. Pages 83-96 in Proc. 13th Ann. Goat Field
Day, Langston University, Langston, OK.
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