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Text

1 Lactation records of m |k and fat production provide inportant
information for managing a dairy goat herd and for breeding better
goats. Environnental factors such as length of lactation, age of doe,
and season of ki dding should be standardi zed through appropriate
adj ustnent factors to nmake genetic eval uations nore accurate.

2 Length of Lactation

A lactation |l ength of 305 days has been defined as the standard for
dairy cattle and also is used for goats. This standard assunes a
365-day interval between parturitions, which includes a 60-day dry
period. However, many goats do not mlk 305 days. A recent study shows
that only one-third of all does with official records ending with a dry
date mlked 305 days. One reason for shorter records is that
production of many does declines sharply wth the onset of seasonal
estrus and the does then are dried off. A standard |actation | ength of
| ess than 305 days mi ght be nore useful for conparisons anong does;
however, the 305-day standard allows for reduced conputing costs because
doe and cow records can be conputed the sane way.

3 If a doe's lactation ends on or before 305 days because her
production declined to the point at which continued mlking was not
wort hwhil e, then her record is considered conplete. Such records are
not projected to 305 days but are treated as conpl ete 305-day records.
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If a lactation ends before 305 days for any reason other than going
dry, such as the doe's being sold or the herd's discontinuing testing,
the record is considered inconplete and is adjusted. If a doe is still
m | king and has fewer than 305 days in mlk, the record is considered
incompl ete, adjusted, and referred to as a record in progress. If a doe
ml ks for nore than 305 days, the production for only the first 305
days is included in the 305-day record.

A nethod to adjust inconplete records and records in progress uses
t he USDA projection factors in Table 1. Different categories of factors
are required to adjust records because of variations in the lactation
curve, particularly in the rate of decline of production after the peak
and the nunber of days mlked. To select the appropriate factor, the
following information is necessary: breed, herd average production,
mont h of kidding, days in mlk, and age of doe at ki dding.

An adj usted or projected record is the inconplete record plus an
estimate of production for the rest of the |actation. That estimate is
the projection factor tines the |ast sanple-day production tinmes the
nunber of days fromthe end of the inconplete record through 305 days.

Suppose a Nubi an doe freshens in March at 25 nonths of age. She has
an inconplete record at 130 days of 800 Ib mlk and 27 Ib fat. Her | ast
sanpl eday production is 5Ib mlk wth 3.4 The herd average is 1,725
I b. Then, her projected record would be 800+0.69(5) (305-130) =1,404 Ib
mlk and 27+0.76(5) (0.034) (305-130) =50 I b fat.

Age- Season

Lactation production increases with age until maturity and then
declines. Month or season of kidding also influences |actation
production. For exanple, does kidding in the early spring produce nore
mlk than those kidding later in the year. Lactation records can be
adjusted to a commopn age and season of kidding to standardize the
effects of age and season. The factors in Table 2 standardize
production to that expected froma doe kidding from January through
March at 36 nonths of age.

The adjustnent factors vary by breed, age, and season of ki dding.
Records are adjusted for age and season by nultiplying production by
the appropriate factor from Table 2. To illustrate, consider the Nubian
doe fromthe previous exanple:

Adj ust ed mi | k=1.07(1, 404) =1, 502 | b
Adj usted fat=1.08(50)=54 |b

The factors in Table 2 were conputed by assum ng a snoot h change by
age and by ignoring lactation nunber. Recent results, however, suggest
that | actation nunber should be considered, particularly for does
ki ddi ng about 24 nonths of age. Equations recently devel oped at the
University of California in Davis provide factors that vary by parity.
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These factors may be nore accurate; however, the factors reported here
shoul d contribute to i nproved conpari sons anong does.
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Text
1 Is Al For You?

If you have a few backyard does that you enjoy as a hobby, with
little concern for genetic inprovenents of their offspring, then
artificial insemnation (Al) is probably not for you, assumng a
sui tabl e buck can be | ocated for servicing the does. The expense of
purchasi ng the necessary equipnent and learning to do Al are likely not
wort hwhil e. However, if there is an experienced insemnator in the area
who is willing to work with your goats, then this may prove to be a
viable alternative and certainly is nmuch sinpler than hauling your
does in heat to the buck's hone.

2 Al has sonme key advantages over natural breeding.

1) It elimnates the necessity of keeping one or several bucks on
the farm (depending on herd size). Costs of feeding, housing, separate
fencing and | abor are elimnated. However, heat detection nay be nore
difficult in the absence of a buck.

2) Al can increase the rate of genetic inprovenent in an herd, as
| ong as superior bucks are consistently selected. In natural service,
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the prospective breeder has only the buck's pedigree to rely on,
whereas Al bucks should be progeny tested for their transmtting
ability of mlk and fat percentage, weight gain, type confornation,
etc.

3) Al allows breeding of different portions of the herd to
di fferent bucks. Young does may be bred to not yet proven but high
potential bucks, while the majority of the herd can be bred to proven
hi gh quality bucks.

4) Al permts breeding of many does on one day when synchronization
is practiced. No long drives to top bucks are involved.

5) The danger of transm ssion of diseases or parasites is greatly
reduced. (The transm ssion of diseases through frozen senen needs
further study.)

6) The tinme of breeding can be nore carefully regulated, and the
owner knows exactly when the doe was bred, as opposed to pasture
servicing by a buck that is allowed to run with the herd.

7) Al induces good recordkeeping of dates of heat, breeding,
pedi grees, etc. This will aid in herd inprovenents and enabl e the owner
to make better culling decisions.

Once the decision to use Al has been made, the next step is to
determ ne whether to do the insem nating yourself or pay soneone else to
do it. If there are only a few does in your herd, and an experienced
i nsem nator of goats is available, then it nay be nore practical to pay
to have the service done. However, if the nunber of does in the herd is
rather large, or an experienced insemnator is nowhere to be found,
then its probably tinme to l|earn howto practice Al techni ques yourself.

Al technicians of the cattle industry may not necessarily be of
much help when it cones to insem nating goats, for the nodern nethod of
insem nating cattle (rectal palpation) differs from that of breeding
goats (specul um net hod) consi derably. The specul umwas used on cattle
early in Al history, and sone cattle insem nators may be capabl e of
teachi ng goat insem nation.

The cost of getting started in A, not including senen purchases,
wi Il generally run around $500, of which $400 to $450 is tied up in the
liquid nitrogen tank, which is necessary for storing senmen any |length
of time. Tenperatures nust be kept at -320F (-196C) for sperm survival
to be maxim zed at breeding tinme. It may be possible to share the cost
of the tank wi th neighboring goat owners or dairy farmers, thus
alleviating sonme initial costs of an Al program

If Al is to be used with any hope of achieving a good |evel of

success (70 225683497622587700000000000000000000000000000000000000000000000
must be known and well understood by the prospective insem nator.
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1) basic know edge of the doe's reproductive organs and their
functi ons;
2) understandi ng of storage and handling of senen;

3) ability to use, in a proper and sanitary nmanner, the equi pnent
required for insemnating goats;

4) ability to accurately detect heat at an early stage;

5) necessity of keeping accurate, up to date records of heat
cycl es, breeding, kidding, reproductive problens, treatnents, and
any other pertinent information that may reflect on the goat's
reproductive patterns.

Repr oducti ve Organs and Functi ons

The two ovaries are the sites of egg formation. They produce
estrogens and progesterone, and as such are determ ning factors of heat
cycl e, ovulation and pregnancy. Basically the estrus (heat) cycle in
goats operates as follows:

1) Proestrus is the tine of follicle gromh. As an egg (ovun)
begins to mature in an ovary, it becones surrounded by a fluid filled
sac on the outside of the ovary, nmuch like a blister forms on the
skin. This gromh is acconpani ed by increasing | evels of estrogen in the
bl ood.

2) Estrus - As estrogen |levels peak, the doe will cone into heat.
This can be observed by changes in behavior (increased bleating and
restl essness), willingness to be bred, and the swelling of the externa
genital area. The period of ''standing heat'' (acceptance of the buck)
will generally last for 24 to 36 hours.

3) Ovulation, or the release of the egg, is acconplished by the
rupturing of the follicle, expelling the egg fromthe ovary, and
receiving it into the oviduct via the finbria funnel. This occurs very
near, or soon after, the end of standing heat (6 hours before to 12
hours after). Egg life is 12 to 24 hours, while the spermlasts 24 to
48 hours.

4) Metaestrus - in this stage, the ruptured follicle is undergoing
cellular differentation to forma functionally inportant tissue nass,
the corpus luteum (yell ow body). This structure is responsible for the
secretion of progesterone, a hornone which prevents the devel opnment of
another follicle and prepares the uterus to receive a fertilized egg.

5) Diestrus - is the |longest period of the estrous cycle in does.
During this period of corpus |uteuminfluence, two events may happen:

a) if fertilization of the egg occurred, the corpus luteumwl|

persist for the entire gestation period, preventing follicular
devel op nment and keepi ng estrogen | evels | ow.
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b) if no fertilization took place, the progesterone secretions of
the corpus luteum gradually |essen, allowi ng a new cycle of
follicular devel opnent to begin, with a corresponding increase in
estrogen levels. The length of time required for one estrous
cycle wthout fertilization, ranges from17 to 24 days in goats,
with the majority taking 21 days. Shorter cycles are not
unconmon (5-10 days).

The egg, after being expelled fromthe ovary, passes into the
ovi duct via the infundibulum and toward the cornua (horns) of the
uterus. This novenent is produced by wave-like notions of the ciliated
(hair-like projections) cells of the oviduct. Sperm and eggs neet in
the oviduct and fertilization occurs in the mddle to upper one third of
the duct.

The egg continues into the horn of the uterus, where, if it has
been fertilized and undergone several cellular divisions, it wll
becone attached to the uterine wall. If no fertilization has occurred,
the egg will degenerate and the cycle goes on.

The cervix of the uterus plays a key role in artificial
insem nation, as it is the external entrance to the uterus which nust
be | ocated and penetrated with the insem nating instrunent. The cervix
is normally tightly closed, except during periods of heat or kidding.
Senmen is deposited on the vaginal side of the cervix in natural
services, but Al requires the deposition of senen in the uterine side
of the cervix. This is because of the greatly reduced vol une of senen
that is used in Al. If the 0.5 to 1 cc of senen in Al were deposited
on the vaginal side of the cervix, there is a good chance that none of
the spermwoul d reach the egg.

The vagi na serves as the connecting tube between the uterus and the
out si de opening, the wvulva. It is part of the birth canal, and al so
contains the urethral opening, fromwhich urine will pass during
enptyi ng of the bl adder.

Purchase and Preparation of Senen

In nost cases, the insemnator will acquire the senen needed by
di rect purchase froma commercial operation, in which case it will be
shipped to the insemnator. It is of the greatest inportance that the
senen be transferred to permanent storage (the liquid nitrogen tank)
Wi t hout exposing it to anything approaching air tenperature.
Cenerally, this nmeans transferring the container elenent which houses
the senmen directly to the liquid nitrogen tank. Here it can be safely
stored for long periods of tinme, since biological activity practically
stops at liquid nitrogen tenperatures (-320F). Senmen is generally to be
used within 6 nonths, but conceptions have resulted from senen stored
for several years, although spermsurvival is decreased, resulting in
| ower conception rates.

Sermen Col | ection
Bucks are handl ed basically the sane way as bulls for senen
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collection. Three basic nethods may be enployed, but all three require
an artificial vagina, a double walled device with an opening at one
end and col |l ection tube at the other. The inner 1ining holding warm
wat er should be coated with a |ight application of water sol uble

| ubricating jelly. The three nmethods are:

1) A buck may be allowed to nount a doe, with the senmen coll ector
manual |y diverting the buck's penis into the artificial vagina (ram or
dog size). Don't touch the penis directly, instead direct the penis into
the artificial vagina by grasping the buck's sheath. After ejaculation
(usually 0.5 to 1.0 cc) has occurred, renove the artificial vagina and
tipit so that the semen will all run into the collection tube. This
net hod may require practice and adjustnent by both the buck and the
col l ector before good sanples are coll ected.

2) A buck is trained to nmount a dummy instead of a |live doe. The
sane procedures are followed for sanple collection. Munting nmay be
facilitated by applying vagi nal nucus scrapings of a doe that is in heat
to the dummy, at |east during the training process.

3) Use of electro-ejaculation. The buck is not required to nount an
obj ect, although an artificial vagina should still be used for senen
collection. An electrode unit, which has a nunber of contact rings, is
inserted into the buck's rectum Slight electric stimulation brings on
ej acul ation. This technique generally results in good sanples in
gquantity and quality. However, the sperm concentration of the sanple
will be lower. This nethod does not require extensive training, and
will allow collections frombucks that may refuse or are unable to
mount and serve an artificial vagina.

Semen, once collected, may be used in one of three different ways:

1) As liquid senen, directly or on the same day one ejacul ate can
serve 3 to 5 does. If kept at body tenperature, the senen nmay be good
for three hours.

2) Senmen may be stored 24 to 48 hours by placing the collection tube
in a container of water and putting this unit in a refrigerator. No
diluter is needed, although plain egg yolk can serve as sinple extender
to double the nunber of does that can be served.

3) Senmen that is to be stored for |onger periods of tinme nust be
mxed with a diluter and very carefully frozen. A comrercially prepared
di luter extender, such as Otho Senen Diluter is desirable, although
plain mlk can be used successfully also. Follow ng are steps in senen
ext endi ng:

a) wwth a conmercial preparation, use a diluter to senen ratio of
19:1, adding the senmen to the diluter, and rolling the bottle gently
to achieve a thorough m xing. The senen and diluter should be at the
sanme tenperature. This m xture can be stored in the refrigerator and
used for a week, or slowy cooled and stepw se frozen for storage in a
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liquid nitrogen tank for |later insem nation.

b) for a honemade mlk diluter, it is best to use fresh 3.5
pasteuri zed, honogeni zed whole mlk. It nust be heated and held at
210F for 10 mnutes in a glass boiler, keep the lid in place so that no
noi sture is lost. Next, the mlk is cooled in a water bath wth the
lid on. When the milk is in equilibriumtenperature with the water
bath, the water condensation on the inside of the |lid is shaken back
into the mlk. To every 400 cc of mlk, add 100,000 units of potassium
Gcrystalline penicillin and 500 ng crystallin di-hydrostreptonycin
sulfate, mxing well. Warmthis diluter to about body tenperature
before adding the fresh senen at 19:1 ratio. Place the diluted senen
in a water bath at body tenperature of 101F and allow to cool slowy.
Semren may be frozen, if the extender contains an antifreeze conpound,
slowy, stepwise for storage on dry ice or in liquid nitrogen

A m croscope, capable of 900x magnification is an essential tool
when doi ng your own senen collection in order to determ ne senen
guantity and quality. First, place a senen sanple on a clean slide and
cover wwth a coverslip or another slide. Set the magnification to 400x
and observe the appearance of dark patches or spots thru the scope;
four dark areas or nore per mcroscope field represent high
concentrations of sperm a really good sanple. Three dark areas is
somewhat chancy for wuse at a diluted service, but is good enough for
natural service. Two dark areas should be used only for natural
services and one dark area neans that the concentration of spermis too
| ow for even natural service.

Switching to 900x, the spermcells can be individually observed for
normal structures. Diluting in warmsaline is helpful. Coiled tails,
broken tails, absence of tails and abnormal shapes all constitute
deficient spermcells. Sixty to 70 2.256835e+19900d notility before freezin
shoul d be observed in a good sanple, with a m ninum of 30notility
after freezing and thawi ng. Any insem nation program no matter how
carefully carried out, will yield poor results if the concentration and
quality of the collected spermis not of high standards. Sophisticated
techni ques of washing the sperm free of sem nal plasna before extending
and freezing will inprove post-thaw viability.

The concentration of a buck semen ejaculate can be determ ned

accurately by using a red blood cell diluting pipette and standard
henocytoneter techniques. Typical results during the breeding season
are 3to 5 billion spermper cc. Optical density can also be used to

estimate sperm concentration if the photoneter has been calibrated for
buck senen. A sinpler technique involves the determ nation of a
spermatocrit using mcrohenmatocrit pipettes. The aliquot of senmen is
centrifuged for 10 mnutes; for each percentage point of packed sperm
approximately 200 mllion spermcells per «cc are present. Correction is
made for the percent notile sperm after which the ejaculate can be

di luted appropriately to supply a mnimumof 125 mllion notile sperm
in each breeding dose. It is often difficult to introduce nore than 0.2
m of senen into the cervix, so dilution to a final concentration of
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600 mllion to 1.2 billion live spermper cc has been recomended. Wen
no | aboratory support is available, fresh senmen for inmediate use may
be diluted up to 5 tines in extender if it is yellowsh and 10 tines if
the ejaculate is white. A straw holding 0.5 cc of this diluted senen

wi || provide adequate spermif excessive reflux does not occur.

St orage and Renoval of Senen fromthe Liquid Nitrogen Tank

Aliquid nitrogen tank is basically a very large thernos-bottle in
which liquid nitrogen is placed to keep the inner tenperature near
-320F (-196C). The spacing between the inner and outer walls is
i nsul ated and under vacuum The tenperature in the tank is naintained
uniformy at -320F up to the bottomof the tank neck until the liquid
nitrogen | evel gets down to around 5''. To neasure |liquid nitrogen, use
a piece of black netal rod that is |ong enough to hold and touch the
bottomof the tank. Dip the rod to the tank bottom and renove after 30

seconds. By waving it in the air, a white frost line will appear on the
rod. This |ine indicates the liquid nitrogen depth of the tank. Levels
nearing 5 ' require a refill. The only real differences between tanks is

their storage capacity (nunber of anpules or straws that they wll
hold) and their length of holding tinme (liquid nitrogen evaporation
rate). The neck dianeter varies sonmewhat al so, with w der openings
being easier to work with, but an increased evaporation rate wusually
results.

VWhen working with senen in the liquid nitrogen tank, it is
i nportant to keep the racks below the frost Iline in the neck of the
tank. Renoval of senen from the tank for periods as brief as 10
seconds, such as for identification, before replacing it to the tank
will often result in lowered fertility levels. If the right rack can't
be located in 5 seconds, |ower the canister back to the bottom of the
tank for at |east 30 seconds before trying again. Al so, when handling
senmen, try to stay out of any direct sunlight, as ultraviolet |ight
has a spermcidial effect.

The senen conmes in two basic types of packaging: anmpules (1 m) and
straws (0.5 or 0.25 m). The anpule is the nbst common type of
packagi ng for buck sperm Both anpules and straws are stored in racks
(canes), which are alum num pi eces that hold a vertical row of anpules,
usually six, or two g ++++M SSI NG DATA++++

A few key rem nders concerni ng senen storage:
1) Always keep the liquid nitrogen | evel above 5''.

2) Never |ift a canister above the frost line of the tank.

3) Wien the senen is renoved with a forceps fromthe tank it should
be placed immediately in the thaw box.

4) Never expose senen to direct ultraviolet [|ight.

5) Never refreeze senen that has been thawed as it wll be
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destroyed.

6) Check for proper identification on anpule or straw

7) A defective anpule may blow up after it is renoved fromthe
tank. This is due to a snmall leak that allows nitrogen to enter
the anmpule. Wen renoved fromthe tank, the gas expands too
rapidly to vent back out the hole and it explodes the glass. A
hi ssing sound is usually audible when it is renoved. Keep your
hand between the anpul e and your face when putting it into thaw
box.

8) Al ways wear gl oves and goggles for your own protection when
working inside a liquid nitrogen tank.

22 Thawi ng Procedures
Met hods for senen thawi ng vary anong nmanufacturers, and it is best
to follow their recommendati on. The thaw ng procedure for 1cc anpul es,
the nost common for goat senen, is generally the ice water bath:

1) Ice water (38-42F) is placed in a styrofoam box | ong enough
before-hand to allow tenperature to equilibrate.

2) Renove the anpule fromtank and place immediately into thaw box.
Ampul e may be placed in a small plastic cup with holes in the
bottom This prevents ice fromcomng into direct contact with
anmpul e.

3) Anpul e should thaw in 3 to 5 mnutes. Check for slushiness and
allow nore tine if needed.

4) Anmpule may sit in ice water for as long as 30 mnutes with no
damage. Once renoved, the senen nust be used right away.

5) The |l ayer of ice on the anpule nust be peeled off before opening
to avoi d possi bl e contam nation.

23 The ice water thaw nmethod is especially good during wnter breeding
of does because of lowrisk of cold shock to thawed and exposed senen.
Thawi ng of senen can be done from-320F rapidly, but any subsequent

exposure to |ower tenperatures after thawing will kill many or all of
the sperm

24 The warm water nethod of thawing is nore exact than the ice water
nmet hod, but probably will not work in cold weather, although it may

give sonmewhat better results the rest of the year. The procedure is
basically the sanme as for the ice water thaw except that:

1) The water nust be maintained at 92 to 98F. This requires a
source of warm water and an accurate thernoneter.

2) Thawing will be conplete in about 1 minute wth no ice |ayer
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formation of the anpule.

3) Anpules thawed with the warmwater nethod should be used within
5 m nutes.

Straws (0.5 or 0.25 m) can be thawed by either of the previous two
net hods. A given anount of senmen in a straw will take about one half as
long to thaw as an equal anmount in an anmpule. Many insenminators sinply
thaw straws by placing theminto their shirt or pants pocket.

| nsem nating Procedures

All the care in handling, storage and preparation of senen will be
useless if the insem nating process is not done carefully and cleanly.
Hygi enic practices at this point cannot be over-enphasi zed. Al
reusabl e itens such as insem nating guns (for straws), scissors for
cutting straws, scribe for cutting anpules, etc. must be w ped cl ean
with 70 Osopropyl alcohol and allowed to dry before reuse. Disposable
itenms should be kept in their sealed packages until they are to be
used. The speculum should be sterilized after each use (this is one
reason why the cattle industry discontinued the speculum nethod; the
i nsem nator would have to carry a few dozen specula on his daily
rounds, sterilizing themeach night). This is best acconplished by
boiling for 10 mnutes, allowmng to air dry. Then place inside a
sterile container or wapping, such as a new plastic Al gl ove.
Di sposabl e plastic type specula for goats can be obtained from mai
order conpanies, elimnating the need for constant resterilization.

Material s needed for artificial insem nation:
1) Speculum Pyrex 22 x 175 mmfor doelings; 25 x 200 nmfor adult
does; or stainless steel human vagi nal speculum or plastic
di sposables; with a small clip-on flashlight.
2) Sterile lubricating jelly (K-Y)
3) Thaw box

4) a. Insemnating pipette with bulb or syringe (anpules only) or
b. Insem nating gun (straws only)

5) Paper towels

6) Facility for securing doe (stanchion, fence, rope hoist)

7) Recording journal for breeding dates, buck's nane, etc.
Preparing Ampul es:

1) Partially renove an insemnating pipette fromits plastic bag.

2) Place bulb or syringe on exposed end.
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3)

4)

5)

6)

7)

8)

9)

10)
Prepari

1)

2)
3)

4)

5)

6)

7)

Thaw anpul e according to the described nethods.

Dry anpule after thaw ng, hold in paper towel and scribe (wth
proper tool) one side of anpule collar. Sonme anpule types do not
need to be scribed, but can be snapped open.

Pul | syringe back 1/2 cc on plunger or squeeze bulb closed
bef ore placing pipette into anpul e.

Tip anmpul e to slight angle and mai ntain constant suction on
pipette while it is slowy inserted into the anpule. Try to get
all the senen into the pipette, keeping the senmen colum down near
the end of the pipette.

When filled, the pipette should have a semen colum with no air
spaces, with the bottomof the colum being 1 to 2'' fromthe
pipette tip. Do not draw senen into the syringe or bulb.

Keep the anmpule for information to conplete breeding records.
Keep the pipette away from sunlight or cover wth paper towels.
The senmen is now ready to be placed into the doe in estrus.

ng Straws:

An insem nating gun, designed for your type of straw is needed,
obt ai nable thru farm supply houses or the |ocal cattle Al
techni ci an. Have cover sheath avail able, sealed until needed.

Pl ace straw in thaw box.

Renove when t hawed, w pe dry. Check buck information.

Pul | plunger on gun back 4 to 6'' and insert straw into gun,
cotton plug end first (towards plunger).

Hol d gun in upright position, allowing air bubble to rise to the
seal ed end.

Cut sealed end of straw with scissors. Take <care to cut straw
squarely for proper seating.

Install the sheath over the gun, fastening it down with the
provided Oring. Install it so that the wider side of the ring
faces the straw, wth the narrower side facing the syringe end.

I nsem nati on:
Assum ng that the doe has been observed in heat, has been suitably

restrained (i.e. in stanchion) and the steps for preparing the anmpul e
or straw have been followed. The next steps are:
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1) Position doe on mlk stand. The insem nator places his left foot
on the stand and drapes the hindquarters of the goat across his
hori zontal |y positioned thigh. The goat is allowed to stand as
| ong as she does not struggle or collapse. The vulva is cl eaned.

2) Hold pipette or insem nating gun, wapped in a paper tow, in
your mouth; or let sonmeone else hold it if extra hands are
avai | abl e.

3) Turn head light on and insert lubricated speculumin a slow and
gentl e manner. Begin entrance at a sonewhat upward angle for the
first several inches. This is to prevent the speculumfrom
scraping across the vaginal floor, possibly doing danage to the
uret hral openi ng.

4) Conplete insertion of speculumand |ocate cervix. Center the end
of the speculumover the os uteri (entrance to cervical canal).

5) Cervix should be of a red-purple coloration wth a viscous
whi ti sh nucus present if doe is truly in heat.

6) Insert pipette or insemnating gun into speculumto the cervix.
Gently mani pulate the instrunent through the cervical canal
(cervix is 1 to 2" long) to the 4th or 5th annular ring.

7) Deposit senen near the uterine end of the cervix or just inside
the uterus. Do not enter too far into the uterus as the senmen wl|
then tend to be dunped into one horn or the other. |If the senen
I's pushed into the wong horn (i.e. egg produced in left ovary,
senmen dunped into right horn) then fertilization my not occur

8) Deposit senen slowy, taking at least five seconds.

9) Slowy withdraw i nstrunent w thout rel ease of syringe or
depressed bul b, then carefully renove the specul um

10) Record all pertinent breeding infornmation.

11) Carefully discard all disposable materials. Arrange to sanitize
reuseable itens and sterilize the speculum(if it is a
non- di sposabl e type).

Frequently, the pipette cannot be passed all the way through the
cervix even though the doe is in heat. If it has penetrated deeply into
the cervix (3 to 4 cm as determ ned by |aying another pipette
al ongside the first and observing the distance by which the outer ends
are offset), cervical insemnation will provide a conception rate al nost
equal to that of intrauterine senmen deposition. The conception rate
expected fromintra-vagi nal insem nation, however, is less than 30 If
senen is very valuable, it may be advisable to pass a trial pipette to
determ ne patency of the cervix before thawing the senen unit.
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In France, a doe is usually restrained by a second person who
straddl es the doe's neck and el evates the hindquarters to a vertical
position while holding the hind linbs tightly flexed. The insem nator
is free to stand in a confortable position. He holds the specul um and
the goat's tail in one hand and the pipette or straw gun in the other
hand. If excess nmucus is a problem the assistant |owers the goat's
hi ndquarters alnbst to the ground; if the mucus does not run out of the
speculum the latter is renobved and shaken to clear it. The goat is
then lifted to its fornmer position. If many goats are to be bred, the
assistant may tire wusing this technique. If the doe is not held in a
vertical position, it is often inpossible to adequately visualize and
penetrate the cervix. Various slings have been devised to suspend the
goat in the appropriate position.
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ALL ABOUT GOATS

G F. W Haenlein; U of Delaware, Newark

D. L. Ace; Pennsylvania State U., University Park
The Goat | ndustry

Di stribution

The goat is one of the snallest donesticated rum nants which has
served manki nd earlier and 1longer than cattle and sheep. It is nanaged
for the production of mlk, neat and wool, particularly in arid,
sem tropi cal or nountainous countries. In tenperate zones, goats are
kept often rather as supplenentary animals by small hol ders, while
commercially cows or buffal oes are kept for mlk, cheese and neat, and
sheep for wool and neat production. Nonetheless, there are nore than 460
mllion goats worl dwi de presently producing nore than 4.5 mllion tons
of mlk and 1.2 mllion tons of neat besides nohair, cashnere, |eather
and dung; and nore people consunme mlk and m |k products from goats
wor | dwi de than from any other aninmal. Cheese production, e.g., from
goat mlk even in France, Geece, Norway and Italy is of econonic
I nportance. Goat herds, on the other hand | ow produci ng though, are an
expression of capital assets and wealth in Africa and Asia where they
are found in large nunbers. In the United States, there are between 2
and 4 mllion head; with Texas |eading in Angora, neat and bush goats;
and California leading in dairy goats.

Goats can survive on bushes, trees, desert scrub and aromatic herbs
when sheep and cattle would starve to death. Goat herders often have
neglected a rational nunerical bal ance between goat nunbers and sparse
vegetation. Over-grazing has destroyed many tree and woodl and areas
whi ch was bl anmed then on goats rather than man, and this has caused
wi despread ecol ogi cal and political concerns, erosion, desertification
and even ban on freely grazing goats in sone areas. On the other hand,
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goats are valued by cattle and sheepnen in the fight agai nst brush
encroachnment on mllions of acres of open rangel and.

Swi ss goat breeds are the world's | eaders in mlk production.
I ndi an and Nubi an derived goat breeds are dual - purpose neat and mlk
producers. Spanish and South African goats are best known for neat
produci ng ability. The Turkish Angora, Asian Cashnere and the Russi an
Don goats are kept for nohair and cashnere wool production. In
addition, there are Pygny goats from Western Africa of increasing
i nterest as |aboratory and pet aninals.

Goat mlk casein and goat mlk fat are nore easily digested than
fromcow mlk. Goat mlk is valued for the elderly, sick, babies,
children wwth cowmlk allergies, patients with ulcers, and even
preferred for raising orphan foals or puppies. Fat globules in goat
mlk are smaller than in cow mlk and remain dispersed | onger. Coat
mlk is higher in vitamn A niacin, choline and inositol than cow
mlk, but it is lower in vitamn B6, B12, C and carotenoids. The
shorter chain fatty acids (C6, C8, Cl0, Cl2) are characteristically
higher in goat mlk than in cow mlk. OQherwise mlk gross conposition
fromgoats or cows is simlar except for differences due to breeds,
climate, stage of lactation and feeds.

Breeds of goats vary fromas little as 20 |b mature fenale
bodywei ght and 18 inches female wthers for dwarf goats for neat
production up to 250 | b and 42 inches withers height for Indian
Jamapari, Sw ss Saanen, Al pine and Angl oNubi an for m |k production.
Sonme Jammapari nales nmay be as tall as 50 inches at wthers. Angora
goats wei gh between 70 to 110 Ib for nature females and are
approximately 25 inches tall. Birthweights of female singles are
between 3 and 9 |Ib; twins being often a pound |ighter and nales 1/2 | b
heavier. Twinning is normal in goats wth a high percentage of triplets
thus giving several breeds an average annual litter size above 2 per
doe and nore than 200reproduction rate. Fenmales are called doe, young
are kids, nmales are bucks; one speaks of buck and doe kids, and
doel i ngs, and of wethers or castrates.

Differentiation

Mor phol ogi cal |y, goats may have horns of the scimtar or corkscrew
types, but many are dehorned in early age with a heated iron, caustic or
later on with a rubber band or surgical saw. Goats nmay al so be
hornl ess genetically. They can be short haired, |ong haired, have
curled hair, are silky or coarse wooled. They may have wattles on the
neck and beards. Sone breeds, particularly the European, have straight
noses, others have convex noses, e.g., the Jamapari and Nubi an breeds
or slightly dished noses (Swi ss). Swi ss and ot her European breeds have
erect ears, while pendul ous, drooping, large ears characterize |Indian
and Nubi an goats. The Anerican LaMancha breed has no external ear. A
"'gopher'' ear rudinent in LaMancha is less than 1 inch long wth
little or no cartilage; an ''"elf'' ear is less than 2 inches |ong, but
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bucks can be registered only with gopher ears. The responsible gene for
rudi nentary ears is domnant, thus sires with gopher ears wll always
have gopher or elf-eared offspring, no matter what the genotype of the
damis to which he was mated.

Goats cone in alnost any color, solid black, white, red, brown,
spotted, two and three colored, blended shades, distinct facial
stripes, black and white saddl es, dependi ng on breeds.

Teeth in goats are a good guide to age. Six |lower incisors are
found at birth and a set of 20 ""mlk teeth'' are conplete at 4 weeks
of age consisting of the eight incisors in the front of the |ower jaw,
and 12 nolars, three on each side in each jaw. Instead of incisors in
the upper jaw there is a hard dental pad against which the | ower
incisors bite and cut. Sonme goats have an undesirable inherited
recessive condition of ''parrot'' (overshot upper jaw) or carp'
nmout h (undershot upper jaw) which does not interfere with barn feeding
condi tions but handi caps the goat severely in pasturing and browsing,
because the | ower incisor teeth cannot cut correctly against the upper
dental pad. Wth progressing age, the permanent teeth wear down from
the rectangul ar crossecti onal shape and cores to the round stem which
is a further distinguishing mark of age. Furthernore, there are
pregnancy rings marking horns and telling age.

The digestive tract of the goat after nursing has the typical four
stomach conpartnents of rum nants consisting of the runen (paunch) (4-6
gallon), the reticulum (honeyconb) (1-2 liters), the omasum (maniply)

(1 liter), and the abomasum (true stomach) (3.5 liters). The intestinal
canal is about 100 feet long (11 liters), or 25 times the length of a
goat. The total blood volune of the goat approximtes 1/12-1/13 of
bodywei ght; it takes about 14 seconds for goat blood to conplete one
circulation

Anong di seases, goats are not too different from cattle and sheep
In the same regions. Goats tend to have nore internal parasites than
dairy cows, especially in confined managenent. They tend to have |ess
tuberculosis, mlk fever, post partum ketosis and brucellosis than
dairy cows and their mlk tends to be of |ower bacteria counts than cow
m | k. They have nore prepartum pregnancy toxem a than dairy cows, and
are known to have lamnitis, infectious arthritis, Johne's disease,
| isteriosis, pneunonia, coccidiosis, scours, scabies, pediculosis,
liver fluke disease and mastitis.

Repr oducti on

The skin of the goat has sebaceous and sweat ¢l ands besides grow ng
the hair cover, horns, hooves and the two conpartnented mammary gl and
(udder). Before the first pregnancy, the udder is underdevel oped, but
with sustained repeated gentle massaging, a small, normal mlKk
produci ng gl and can be stinmulated in virgin does and even in goat
bucks. In contrast to sheep, the teats of goat's udders are
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conveniently long and |arge for hand m | ki ng.

Tails, scent and horns distinguish goats easily from sheep and
cattle. The goat tail is short, bare underneath and usually carried
upright. Major scent glands are |ocated around the horn base. They
function in stinmulating estrus in male and female goats, inproving
conception. The goat odor is, however, a detrinent to goat keeping and
mlk consunption if not properly controlled. Many goat breeds are
seasonal breeders, being influenced by the Iength of daylight.
Artificial insemnation is comercially practiced in regions where
nunbers of fenmales nmake it economical. Goats are in puberty at 1/2 year
of age and can be bred if of sufficient size. Does cone into estrus in
21 day cycles normally, lasting approximately 1 to 2 days.

In tenperate zones, goats breed normally from August through
February. Nearer the equator, goats cone into estrus throughout the
year. Thus nore than one litter per year is possible, considering the
| engt h of pregnancy of 150 days. Five days after ovul ation one or
several corpus luteumform to protect the conceptus from abortion. The
goat pregnancy is corpus |uteum dependant in contrast to cattle. If no
conception occurred, the corpus |uteum di sappears and new ovul ati on
takes place. A buck ejaculates normally 3/4 - 1 1/2 ml of senen wth
2-3 billion spernmatozoa each. The life of an ovumafter ovulation is
about 8-10 hours. As the ovumtravels down the goat's oviduct, it is
fertilized by semen which traveled up through the uterus. The
fertilized enbryo becones firmly attached to the uterine walls and
surrounds itself with a nourishing placenta starting at 52 days after
conception. Senen of goat bucks freezes as well as that of bulls and
may be stored for years in 1 m  anpules or 1/2 ml straws in liquid
nitrogen tanks for artificial insem nation use.

Oigin

Wl d goats or escaped feral goats are found in many countries and
i slands and can be harnful to the vegetation if nunbers are |left
uncontrol | ed.

Truly wild goats are found on Creta, other Geek 1islands, in
Tur key, Iran, Turknenia, Pakistan; in the Al ps, Siberia, Sudan,
Caucasus; the Pyrenees, the Hi malayan, Central Asian, Russian and
Ti bet an nountai n ranges, and prefer rocky, precipitous nountains and
cliffs. Goats can not be herded as well with dogs as sheep; instead
they tend to disperse or face strangers and dogs headon. Rel atives of
true goats are the Rocky Mountain goat, the chanpis of the A ps and
Carpat hian, and the nuskox.

Goats belong, scientifically, to the Bovidae famly within the
suborder of rum nants (chevrotain, deer, elk, caribou, noose, giraffe,
okapi, antel ope), who besides the other suborders of canels, swine and
hi ppopot anuses nmake up the order of eventoed hoofed aninmals called
arti odactyla. They have evolved 20 mllion years ago in the M ocene
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Age, nmuch |ater than horses, donkeys, zebras, tapirs, rhinoceroses,
who make up the order of uneventoed hoofed animals; and the hyrax,

el ephants, manatees who nmake up the ancient near-hoofed animls. Al

t hese are herbivorous mammals, i.e., they live fromplants and nurse
their young wth mlk froman external gland after the young is born,
havi ng been carried in pregnancy to term relatively long in an internal
uterus with a conplex, nourishing placenta.

Goats and sheep nake up a tribe within the Bovidae famly called
Caprini that include six goat, six sheep and five rel ated speci es.
Goats have a 2n chronosone set nunber of 60 while donestic sheep have
a 2n set of 54; yet living hybrids of the two genera have been
reported. The six species of goats can be distinguished by their horn
shapes:

1. Capra aegagrus, the wild (or bezoar) goat of Near East Asia has
scimtar-shaped horns wth a sharp anterior keel and a few knobs in-
terrupting it.

2. Capra ibex, the ibex of the Alps, Siberia and Nubia has scimtar
shaped horns with a flatter front and many transverse ridges.

3. Capra falconeri, the markhor of Central Asia has sharpkeel ed horns
that are twisted into open or tight spirals.

4. Capra pyrenaica, the Spani sh goat has outward-upward curving horns
with a sharp posterior keel.

5. Capra cylindricornis, the Dagestan tur of the Caucasus nountains
has round outward-back inward curving horns.

6. Capra hircus, the donestic goat evolved principally fromcapra
aegagrus, except for Angora, Cashnere goats, and Damascus types who
descended from capra fal coneri.

Br eeds

Donesti c goat breeds are nany. Swi ss breeds are distinguished in
m |k producing ability and have influenced significantly mlk
production from goats around the world, especially in Europe, North
America, Australia and New Zeal and. A few breeds kept nostly for neat
are the South African boer goat, the Indian beetal, black Bengal, the
Latin Anerican criollo, the US ''Spanish'' goats and nost of the snall
or nondescript goats. Fiber producing goat breeds are the Angora in
Turkey, USA, South Africa; the Cashnere in Afghanistan, Iran,
Australia and China; and Don breed in Russia.

The maj or breeds of US goats are:

Saanen originate fromSw tzerland (Saanen Valley), are totally
white, with or without horns. The white color is dom nant over ot her
colors. They are nostly short haired. The '' Appenzell'' is a simlar
breed, but partially related to the Toggenburg is from Northern
Switzerl and, |onghaired, white and hornl ess. Saanen have been exported
around the world as leading mlk producers. An Australian Saanen doe
hol ds the world record mlk production of 7,714 |Ibs in 365 days. Saanen
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have been bred in Switzerland for odorfree mlk |long ago.

Toggenburg, brown with white facial, ear and |l eg stripes, another
strai ght nosed, horned or hornless, nostly shorthaired, erect eared
goat, as all Swiss are, has been very popular in the USA, cones from
N.E. Switzerland, but is 4 inches shorter in height and 18 Ib lighter
I n average than the Saanen. They have been bred pure for over 300
years, longer than many of our other donestic breeds of I|ivestock.
They are reliable mlk producers summer and wnter, in tenperate and
tropical zones. Ms. Carl Sandburg, wife of the fanobus US poet had
several world record Toggenburg does on official USDA tests.

Al pi ne (including French, Rock and British), another Sw ss breed
(French Switzerland), horned or hornless, shorthaired, as tall and
strong as the Saanen, with usually faded shades of white into bl ack,
wth white facial stripes on black. They are second in mlk production
to Saanen and Toggenburg.

LaMancha is a new, young breed developed in California from Spanish
Murciana origin and Sw ss and Nubi an crossings. They are known for
excel l ent adaptability and good wi nter production. They are also
produci ng fleshier kids than the Swi ss, but are not m |l king as nuch.
They have straight noses, short hair, hornless or horns, and no
external ear due to a dom nant gene. They are nore the size of
Toggenburg. Their mlk fat content is higher than that of the Sw ss
br eeds.

(Angl o) -Nubian is a breed devel oped in England fromnative goats
and crossed with Indian and Nubian which have heavy arched '' Ronan''
noses and |ong, drooping, pendul ous ears, spiral horns and are
shorthaired. They are leggy and as tall as Saanen, but produce | ess
m | k, though higher mlk fat |levels and are nore fleshy. They are | ess
tolerant of cold but do well in hot climates. They ''talk'' a lot, and
are in nunbers the nost popular breed in USA and Canada. They have a
tendency for triplets and quadruplets. They are horned or hornless and
have many colors that may be '' Appal oosa''-1i ke spotted.

berhasli, a western Swiss breed, usually solid red or bl ack,
horned or hornl ess, erect ears, not as tall as Saanen, very well
adapted for high altitude nountain grazing and | ong hours of marching;
popular in Switzerland, but m |k production is variable. They are al so
call ed Swi ss Al pine, Chanpoisie or Brienz.

Angora originated in the Near East. The |ong upper coat (nohair) is
t he val uabl e product in the Angora in contrast to the Cashnere, where
the fine wunderwool is the valuable product. Head has a straight or
concave nose, thin, not very |long; pendul ous ears and twi sted horns, in
both sexes. It is a small breed, usually white. The haircoat is |ong
Wi th undul ating |l ocks and ringlets of fine, silky hair. The top quality
fl eece of purebreds may be 1-2 |bs, but slightly nore in nmal es and
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wet hers. They are bearded. Spring noult is natural and shearing occurs
just before. They are not very prolific and twnning is | ess frequent
than in other breeds.

27 Pygny are dwarf, short |egged goats from Wst and Central Africa
and the Cari bbean. Their growth rates and m |k production are
relatively respectable, although Iow, twinning is frequent and they
are breeding all year usually. They are adaptable to humd tropics and
resistant to trypanosonma

28 QO hers. There is little known about the so-called Spanish or bush
goats that are kept on the open range in the Southwest nostly. Also, a
few mnor breeds exist in this country, e.g. the Sables, which are a
colored variety of the Saanen. It would be profitable to know nore
about the other at least 60 goat breeds in the world and their
conparative values under US conditions.
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Angora Coats
United States Departnment of Agriculture

Angora goats may be the nost efficient fiber producers on
Earth. These nakers of nohair canme fromand were naned after
Ankara (Angora prior to 1930), the Turkish province where they have
thrived for centuries. Turkey guarded these goats agai nst
exportation until 1849 when seven does and two bucks were inported
into the United States. Later, nore were inported from Turkey and
South Africa, the two principal nohair producers in the 19th
century.

But now the United States has becone one of the two bi ggest
producers (along with South Africa) of nohair - the long, |ustrous,
wavy hair that goes into fine garnents. The other primary fiber
fromgoats is cashnere. (See "A Small-Scale Agriculture
Alternative, Cashnmere CGoats," Decenber 1992). Never the twain
shoul d neet! To cross Angora with cashnere goats results in a
fi ber called cashgora, with very limted uses and characteristics
of neither fine fiber.

The two goat types differ in tenperanents, too. The Angoras
are pretty laid back and docile, while cashnmere and/ or Spani sh neat
goats are often flighty and high strung. (lncidentally, Angora
goats, which do produce nohair, do not produce Angora hair; only
rabbi s can produce that.)

Al t hough Angora goats are sonewhat delicate, they grow their
fl eeces year-round. This puts considerable strain on the ani nmal
and probably contributes to their |ack of hardi ness.

About 90 percent of the U S. nohair clip originates in Texas,
but the goats are raised over wide areas of the United States.
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They adapt well to many conditions, but are particularly suited to
the arid Sout hwester States. Central and sout hwestern Texas have
all the major nohair warehouses.

Shear Twi ce a Year

Angora goats are sheared tw ce a year, before breeding and
before kidding. The hair grows about 3/4 of an inch a nonth, and
adult hair should be 4-6 inches |ong at shearing. Shearing nost
often follows the nmethod devel oped by the Mexicans, with the goats
lying dowmn with [ egs tied. Shearing should be done on a cl ean-
swept floor or sheet of plywood.

Care should be give to keep nohair clean and free from
cont am nant s- weeds, grass seeds, or urine. Buyers severely
di scount unclean hair and hair show ng second cuts. Fleeces should
be bagged separately in 6-foot burlap bags. Not acceptable are
pol yet hyl ene bags or poly tw ne.

Each bag shoul d show the grower's nanme marked with a
per manent-type felt-tip pen, be tagged, and contain only one fl eece
type clearly marked: Kid, yearling, young adult, adult, buck and
stained with spring or fall clip. Special problens, such as burns
or coarse, extra long, or short fleece, should also be listed on
the goat. Buyers slit the bag's side when inspecting before
buyi ng; sellers nust present a uniform product.

An adult goat usually will produce 8-16 pounds of nohair a
year. Kid nohair should be 4 inches long, is finer, and may yield
3-5 pounds a year. Mhair fiber dianeter ranges from20 to 40
m crons.

| f kenp fiber (long, straight, hollow and brittle) shows up on
any goats, especially along the backbone and thighs, such "kenpy"
animal s should be culled, as suggested by the U S. Mbhair Marketing
Board. Kenp fiber breaks easily and does not readily accept dye.

The U. S. CGovernnent has a direct-paynent program for nohair
producers help maintain a viable industry. The direct paynent
t hrough the U S. Departnent of Agriculture's (USDA) Agricultural
Stabilization and Conservation Service (ASCS) is based on the
di fference between the national average market price and a support
price. |In one recent year, producers received an average of @.475
for every dollar's worth of nohair marketed. Details can be found
at ASCS offices in nmany counti es.

Sel ecti ng Bucks
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Bucks shoul d be chosen for body conformation and fine hair.
Preferred are open-faced bucks not blinded by hair. Bucks should
be left with does for 6 weeks. Angora goats are seasonally in
estrus. The normal breeding season is fromlate Septenber into
Decenber .

The gestation period for goats is usually 150 days, but it can
vary several days each way. Kids are usually dropped fromlate
February through April or early May. Twi ns may account for 40
percent of births, with a nmuch | ower percentage being triplets.

Fi ber Cones First

Angora goats have high nutrient requirenents and give
nutritional advantage to fiber growh at the expense of other
demands. Meeting nutritional needs should be the producer's main
concern. Range forage of browse and forbs, protein supplenments,
grain and crop residues, and cereal crop pastures can help supply
needed nutrients for growth and reproducti on.

Goats, browsing aninmals, can be pastured with sheep and
cattle; each species prefers different plants. Goats prefer brush,
tree | eaves, and rough plants. They can inprove pasture, clear
reforestation areas, control |eafy spurge and destroy nultiflora
roses, red cedars, sand burs, knapweed, hound's tongue, Canadi an
t hi stl e, sagebrush, backbrush, giant ragweed, sunflowers, and many
ot her weeds.

When growi ng plants are not avail able, Angora goats need
suppl emental hay and perhaps grain. \Wile gaining at breeding
ti me, young does should weigh at |east 55 pounds (sheared wei ght)
and mature does at |east 75. Does need extra feed before and after
breedi ng so fetuses can develop hair follicles.

During pregnancy and | actation, does need al nost 1/2 pound of
crude protein daily. Supplenent feeding nust start as soon as does
begin to | ose weight and condition. Inproved nutrition brings nore
and better big growhy kids and heavier fleeces. Poor nutrition is
t he | eadi ng cause of abortion and poor nothering. Young or
i ghter-wei ght goats are nbst subject to abortion. Stress from
di sease, noving |long distances, or cold wet weather al so cause
abortions.

Goats should be give adequate nutrition before and after
shearing. Angora goats nust be able to take shelter fromwet and
cold; great death |oss can occur without shelter for 4 to 6 weeks
after shearing. Goats to not carry |ayers of body fat, unlike
sheep.
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Ki ddi ng on the Range

Due to |l ack of labor and facilities, |large herds are usually
ki dded on the range, while many small er herds use a nore intensive
confinenent system For open-range kidding, small pastures with
shelter, centrally |l ocated watering and suppl enent feeding areas,
and beddi ng spots reduce nunbers of |ost Kkids.

Angor a does and ki ds shoul d be undi sturbed for several weeks,
si nce does may abandon their kids. Wen goats are noved, pastures
shoul d be rechecked for Kkids.

An even nore intensive kidding system uses buil dings, snall
i ndividual stalls, heat |anps, and feeder space. This "system
ki ddi ng" can be done earlier in the year but is nmuch nore | abor
i ntensive and therefore nore expensive. But a larger kid crop can
be realized with good nanagenent. Before kidding, does should be
out doors except in cold or wet weather or at night; this hel ps keep
beddi ng cl eaned and dry and encourages needed exerci se.

As does kid, they should be noved into stalls and kids' navels
treated with 7 percent iodine. C and D antitoxin should be given.
Cold kids will not try to suck and may need a heat |anmp. Wen

warm they will usually suck by thensel ves but may need help to
begin. Angora kids, very sensitive to cold, can die within a short
tinme if too chilled. Immersion in warmwater to speed restoration

of body tenperature and then thorough drying nmay save severely
chilled Kkids.

After identification with matching paint or ear tags, well fed
does and kids can be noved to group pens or holding areas. Tw ns
and triplets should not be grouped with singles since stronger Kkids
often rob mlk fromusually smaller nmultiple-birth kids. G oups
shoul d contain kids of simlar age.

Parasites Troubl e Goats

Anmong goats, major health problens are internal and external
parasites, coccidiosis (in kids before and after weani ng), and
pneunoni a. A good health care program i ncl udes vaccination for
nost di seases and shoul d be established between a grower and a
vet eri nari an.

Goats' hooves may need to be trinmmed, dependi ng upon wal ki ng
conditions. Rocky ground may take care of that problem

Goats may need special 4-foot-high fencing to keep themin and
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predators out. Goats |like to go under or through obstacles. Five
wire electric fences, with three wires hot and two grounded, neke
a good system Wven wire fences may be used with the addition of
a 12 inch "outrigger" electric wre about 12 inches above ground.
Smal | -nmesh fencing al so may be used.

Horns caught in the fence or the crotch of a tree becone life-
t hreateni ng, not only from predators but also from other goats.
Wi |l e nost goats are not aggressive toward humans, they are not
al ways kind to other goats and in seconds can do serious or |etha
damage with their horns. A goat raiser may find horns useful -as
handl es. For safety, both for the handler and for other animals,
horns' sharp points may be clipped, using a bolt cutter or simlar
devi ce.

Foll ow ng are additional information sources on Angora goat
pr oduct i on:

Mohair Council of America Ranch Magazi ne

P. 0. Box 5337 P.O. Box 2678

San Angelo, TX 76902 San Angel o, TX 76902
Tel ephone: 915- 655- 3161 Tel ephone: 915-655-4434
E (Kika) de la Garza Institute Texas A&M University
for Goat Research Syst em

Langston University 7887 North Hwy 87

P. O Box 730 San Angelo, TX 76901
Langston, OK 73050 915- 653- 4576

405- 466- 3836

"Angora Goats the Northern Way"
Susan Bl ack Drummond

St ony Lonesone Farm

1451 Si sson Road

Freeport, M 49325
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ANGORA GOAT PRCODUCTI ON

J. L. Goff; Texas A&M U. Agr. Res. Cr., Kerrville
G E. Cooper; Tuskegee Inst., Tuskegee, AL
Managenent and Housi ng

Angora goats are an inportant enterprise for ranch operators in
certain areas of Texas, nostly, but also in New Mexico and a few ot her
Western states. Angoras produce inconme fromthe sale of nohair and
nmeat. They al so are used for biological control of brush and weeds in
range i nprovenent prograns. Production costs have increased in recent
years. This places a heavier burden on the ranch manager for decision
meki ng for greater efficiency in production and hi gher econom c returns.

CGCoats require the sane nmj or production resources as other species
of livestock. These include |and, |abor, capital and managenent.

Goats often are grazed on forage land |less suited for other
livestock. They prefer browse, thus are not totally conpetitive with
cattle and sheep for I|imted | and resources. However, goats nust
convert forage into salable products to justify their presence in nost
mul ti-species operations. Since land is a costly resource in ranching
operations, goats should recover their share of the costs.

The total annual cost of maintaining an Angora goat varies by area
and fromranch to ranch. This is influenced by the productivity of the
| and resource and by the | evel of managenent. Annual i nconme per goat
al so varies for the sane reasons.

Type of Production
Doe and kid operation should consist of a flock of healthy aninmals
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10

11

of productive age, three to six years of age. Raise replacenents to
meke i nprovenents in flock. Keep Spanish or neat-type animls separate.
Sell all crossbred kids so they do not becone m xed in the Angora

fl ock. Replace wether goats for nohair production when the nohair
becones coarse and loses its character. Stock goats at a rate that w ||
i nsure maxi rum nohair production with a m ni mrum of suppl enental feed.

Range Managenent

Use stocking rates consistant with the area of production. Practice
m xed grazing of livestock consistent with the area of production.
Practice rotation grazing for pasture inprovenent and internal parasite
control. Follow range inprovenent practices recommended for the area
and consistent wth ranch econom cs. Make use of supplenental grazing
when avai |l abl e.

Breedi ng Practices

Fl ush does by supplying 1/4 to 1/3 I b of supplenental feed daily or
nmove to a fresh, rested pasture about two weeks before turning bucks
out. Protein blocks nmay be used in flushing when range conditions are
not too severe. When ranges are extrenely dry, it nmay pay to give does
vitamns A, D and E two weeks before breeding.

Fol |l ow a good sel ective breeding program WMate best does to best
bucks, second best does to second best bucks, etc. Save repl acenent
does fromtop two groups. Adaptability to the area of production 1is
probably the nost inportant single point. Good bucks are essential to a
good sel ective breedi ng program Purchase bucks from one breeder whose
goats possess the desired characteristics to produce a uniformfl ock.
Select animals for quantity and quality of nohair but do not sacrifice
size and vigor. Fleeces also should be uniformin quality and |ength
over the body of the goat.

Use three to four bucks per 100 does, depending upon the size,
brushi ness and roughness of the pastures. Avoid using one buck per
pasture in comrercial goat production. Condition bucks by suppl enental
feedi ng about two weeks before turning themout. Breed does in
Sept enber and October for February and March kids. It is not good
managenent to run does and kids in the sane pasture wth wether goats.
Wet her goats travel too nuch

Suppl enent al Feedi ng

Angora goats respond to supplenental feeding nore than other
livestock. They reflect this through heavier fleece weights. Feed goats
during dry periods and especially during the winter nonths.

Feed 1/4 to 1/2 Ib of cottonseed cake, 1/2 to 1 |b of vyellow corn
or 1/2 to 3/4 I b of goat cubes per head daily dependi ng upon the
condition of the pastures and the does. Pregnant does require |arger
anounts of feed than dry aninmals. Abortion often can be prevented by
suppl enent al feedi ng.
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12 Self-feeding, using salt as an inhibitor, may be wused in |arge,
rough or brushy pastures. Keep salt as |ow as possible and place the
feeders 3/4 to 1 mle fromwater. Mve feeders for better pasture
utilization. A popular mxture is three parts of ground mlo, one part
cottonseed neal and one part salt. Salt-controlled feeding is not
recomrended unl ess all other nethods are inpractical.

13 Feed kids during winter nonths to insure good growth and
devel opnent. This will inprove the kid crop on two-year-old does. Cull
undevel oped kids that do not learn to eat. Protein blocks may be fed
during ki dding season. This nmethod of feeding prevents kids from
becom ng lost fromtheir nothers.

14 Ki ddi ng
Use rested pastures for kidding and do not disturb does during the
ki ddi ng season. Kid in a small pasture, confine kids and | et does out
to graze until kids are |large enough to follow nothers.

15 Mar ki ng
Vacci nate kids for sorenouth and earmark for identification when
nost of the kids are large enough to travel. Plastic ear tabs are a
practical way of identification.

16 Castrate kids the follow ng Decenber or January or when the Kkids
are about nine to ten nonths old. This produces a heavier horn on
wet her goats that buyers prefer.

17 Sheari ng
Spring shearing tine is January through March depending on the area
of production. Goats nmay be shedded during this period.

18 Goats nay be caped. Caping is the practice of |leaving a strip of
unsheared nohair about eight inches wide down the neck and back of the
goat. This should be sheared after a nonth or six weeks. |If capes are
not sheared, they should be taken out and packed separately at
sheari ng.

19 Goats may be sheared with special goat conbs. These conbs | eave

about 1/4 inch of stubble on the goat and give hi mabout two weeks
start over goats sheared with regular conbs. Producers wusually supply
t he special conbs and pay a small prem umfor shearers using them

20 Goats are sensitive to weather changes for a nonth to six weeks
foll owi ng sheari ng.

21 Fall shearing runs fromJuly through Septenber. Mst producers
shear with regular conbs in the fall but sone prefer the special
conbs.
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22

23

24

25

The responsibilities of the producer are to:
-- Provide a clean place to shear.
-- Instruct the shearing crew so they know what is expected.

-- Separate kids and third shearing goats from older goats so they
can be sheared separately.

-- See that goats are dry and not too full for shearing.

-- Supervise the shearing pen or provide a supervisor other than
hi nsel f.

-- Register conplaints with shearing crew captain.
-- Caution shearing crew about cutting off teats of does.

-- Whaen nohair contam nation (''vegetable nmatter'') is a severe
problem a change in shearing dates nay be advi sabl e.

-- Do not pack nohair in plastic bags.
The responsibilities of the shearer are to:
-- Keep fleeces clean and renove each fleece in one piece.
-- Avoi d doubl e cutting.
-- Avoid injury to aninals.

Spr ayi ng

Spray goats out of the shearing pen and again in twelve to ei ghteen
days for best control of external parasites. Follow recommendations in
B- 1306, Texas Guide for Controlling External Parasites of Livestock
and Poul try. Change sprays occasionally to get best control. Spray so
goats will dry before dark. Use only recomended sprays or dips in
strengt hs advocated by the Food and Drug Adm nistration. Foll ow
gui delines for spraying or dipping aninals to go to slaughter. Do not
spray under a shed or barn. Spray with the wind, not against it. Do
not m x solutions with your hands. Spray or dip animals at a tinme of
day when you will be able to bathe and change cl othes. Do not m X
chem cal s.

Dr enchi ng

Watch animals closely for signs of internal parasitismand drench
as necessary. Drench out of the shearing pen using one of the
recogni zed drenches. Change drenches occasionally so that parasites do
not build up resistance to any specific drench. Mve aninals to a fresh
pasture follow ng drenching. Phenothiazine salt is not recommended for
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goats because it stains the nohair. Use care in drenching animls so
that the linings of the nmouth and throat are not injured.

26 Weani ng Ki ds
Leave kids in the pasture and nove does. Kids are famliar with the
pasture and know where to water and rest. Wean in the drylot. This
practice gentles kids, teaches themto eat and builds up their
strength. Do not wean in an overgrazed, internal parasite-infested
pasture. When weaning in a different pasture, nove kids to a rested
pasture along with a few gentle does who can lead themto water.

27 Mar ket i ng

Sonme producers sell kids out of the hair after first shearing. Mst
producers prefer to market as yearlings after the second shearing. Sel
through a reputable comm ssion nman or through an auction that
speci alizes in handling goats. Market nohair through one of the
recogni zed wool and nohair warehouses. Sel ect one that provides service
to neet your requirenents. |If the bulk of your clip is finer than 24s,
it may pay to have your clip graded. Follow the recomendati ons of your
war ehouserman in preparing and marketing your nohair. Do not
artificially oil goats.

28 Def ect Contr ol
Rearrange shearing dates so that a mninmumof plant matter is in
the fl eece. Use supplenental pastures to avoid vegetable contam nation.
Provide for control of burr-producing plants in your pasture
i nprovenment program

29 Recor ds
Keep accurate records of percentage of kid crop, fleece weight by
age group and staple length to assist with the breeding program Keep
records of costs and returns to aid with incone tax returns and
pl anni ng busi ness program of the ranch.
VI DF 50, 51
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ANGORA GOAT SELECTI ON

J. M Shelton; Texas A&M U. Agr. Res. Cr., San Angelo
G E. Cooper; Tuskegee Inst., Tuskegee, AL

Geneti cs and Reproduction

The Angora goat has been sel ected al nost exclusively for fiber
(nohair) production, and as such can be considered one of the
out standi ng success stories in aninmal breeding. Many Angora goats
produce up to 20-250f their body weight annually in fiber. In terns of
grom h rate of nohair fiber, they produce approxi mately double the rate
of nost types of sheep. Expressed as a function of body weight or feed
intake, their rate of fiber production is about four tines that of nost
sheep. However, since a high proportion of their nutrient intake is
expended for fiber production, Angora goats are relatively poor neat or
m |l k producers. O course, slaughter of cull breeding stock provides
sonme neat. It may be possible to devel op dual -purpose neat and fi ber
producers, but only under conditions of better nutrition than that
where nost are run at the present tinme. Thus, for this discussion it is
assuned that Angoras are bred primarily for fiber. The possibility is
recogni zed that Angoras are kept for their usefulness in clearing brush
and weeds on the farmor ranch also and that sone are sinply pets.

In selecting for fiber, one is interested in both quantity (weight)
and quality of fiber (length, fineness, style, character, absence of
kenp, etc). In addition to fiber, one nmust be concerned with traits
that contribute to the survival or viability (soundness, fertility,
etc.) of the individual and fl ocks.

Selection for quantity of fiber is acconplished efficiently by
using fleece weights of those Angoras (nostly young nmal es or young
femal es) which are being considered for use as breeding aninals.
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However, history indicates that nost producers practice visua

selection. In this case the predicting indicators of fleece weight are:
size of the animal, conpleteness of cover, |length of fiber, dianeter
of fiber and differences in density. The amount of grease (oil) or dirt
in the fleece contributes to overall fleece weight, but not to fiber
weight. It is preferable to enphasize fiber weight over total fleece
wei ght. Environnentally (i.e. phenotypically), the two tend to be
positively correlated, but genetically they are negatively related
since the oil production requires a substantial anount of feed-energy.
Simlarly, one should not overenphasize the size of Angoras as a neans
of obtaining fleece weight.

Phenot ypi cal ly, size and fleece weight are positively related but
genetically they tend to be negatively correlated. For assessing
efficiency of production, the genetic correlation is the nore accurate
termsince it is not possible to produce neat and fiber fromthe sane
units of feed-energy. Fiber dianmeter is phenotypically and genetically
positively related to fl eece weight, but negatively to fleece quality
since the finer fiber is nore desirable. Conpleteness of cover includes
nostly head, neck, belly and legs. They are genetically related to
fi ber production. Face cover, however, can interfer with vision and
have serious effects on the aninmal's welfare. This is even nore true
Wi th range goats where reduced vision can interfer wth their ability
to graze selectively. The anount of nohair cover on the face
contributes little to total fleece weight, but is genetically linked to
total cover at other points. The ampbunts of fiber on neck and belly
nmake i nportant contributions to fleece weight, but the value of fiber
grown on the legs (below the knee or hock) is rather |ow Therefore,
sel ection for body cover should be limted to the neck and belly,
primarily the fornmer. Animals with extensive cover in the face shoul d
be el i m nat ed.

Sel ection for nohair quality includes primarily fiber dianeter
(finer fibers preferred), length (four inches mninum, freedomfrom
kenp (coarse, brittle, chalky white hair mxed in the fleece), and
desirable lock formation. There is little technol ogical support for
selecting for a specific lock type or formation, but in the absence of
detailed studies it seens undesirable to allow the fleece to becone
straight or without sonme nore appealing | ock character.

Limted research indicates that all the desirable economc traits
of Angora goats are noderately to highly heritable and can thus be
changed through selection. Sone strong negative relationships exist.

Al so, problens may be encountered due to genetic, environnenta

i nteractions. For exanple, selection for high level of fiber production
tends to nmke the animal poorly adaptable to the range conditions under
whi ch nost are produced presently.

Age of selection deserves sone discussion. Waning or first
shearing is a poor tinme to select Angora goats. The second and third
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shearing (one year and 18 nonths) provide a nmuch better age to

apprai se the fiber production potential. Angora goats tend to have high
| ongevity. Thus, culling of Angoras with advanci ng age can be based on
fiber production and |less on teeth wear as practiced with sheep.

Fl eece weights tend to deteriorate (quantitatively and qualitatively)

wi th advancing age. Renoving Angoras with deteriorating fleece
production can inprove directly the evaluation of fleece traits and

| ong-term sel ecti on.
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ARTHRI TI S
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Heal th and D sease Managenent

The linb joints of animals are designed for nobility. In
conjunction with the nuscles and tendons, the joints allow for flexion
and extension of the legs and permt a w de range of notion and
activity. Normal joint function is essential for good health,
particularly in grazing animls such as goats which may have to cover
| arge areas over varying terrain in search of food. Normal joint
function also allows flight frompredators and is inportant for
breedi ng success in active bucks. In addition, |anmeness or swellings
over joints may reduce an animal's chances in the show ring.

Normal linmb joints are conprised of several structures. First are
t he bone ends, covered with <cartilage and shaped to interlock for
increased stability. The cartilage is quite snooth, for reducing
friction and wear in the joint. A space exists between the cartil age
surfaces called the joint cavity. This space is filled with joint (or
synovial) fluid which lubricates the joint and acts as a shock absorber
to reduce the trauma associated with novenent. The fluid is held in
pl ace by a fibrous joint capsule which is |lined with a synovi al
menbrane that produces the joint fluid. Qutside the joint capsule are
numerous | iganments, nuscles and tendons which add further strength and
stability to the joint. The tendons are al so surrounded by sheat hs
containing fluid known as bursae. Inflammtion of the tendon sheaths is
known as bursitis. Inflammation of the joint fromany cause is known as
arthritis. Any or all of the structures conprising the joint may be
damaged in arthritic conditions.

Recogni zi ng Joi nt D sease
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Arthritis may result froma variety of infectious and noninfectious
causes. A single joint may be affected or nultiple joints involved
(polyarthritis). Depending on the cause, signs of arthritis may vary.
For exanple, in bacterial or traumatic arthritis, the affected joint may
be swollen and warm to the touch. In early viral or nutritional
arthritis, no visible change may be detected in the joint. In these
cases, the presence of arthritis is suggested by observation of signs
such as reluctance or difficulty in rising, slowed return to the barn at
mlking tinme, inability of bucks to nount does at breeding tineg,

i mpi ng or uneven gait, or conplete disuse of a single |inb. Even when
these signs are noted, other conditions which mght result in abnornma
notion shoul d be considered. These would include fractures, lamnitis
or founder, foot rot, and white nuscle disease (vitam n E/ sel eni um
deficiency). In addition, various neurological problenms may be

m sinterpreted as nuscul oskel etal di sease.

Several diagnostic procedures may be enployed to identify the cause
of arthritis. Examnation of the joint fluid obtained by aseptically
tapping the joint nmay be useful. Large nunbers of neutrophils in the
fluid are suggestive of bacterial arthritis. Large nunbers of
nmononucl ear cells are nore indicative of viral arthritis. Little change
inthe fluid conposition may be observed in traumatic or nutritional
arthritis. In the case of bacterial arthritis, joint fluid my be
cultured to identify the causative organismand to select the
appropriate antibiotic therapy.

In cases of nutritional or traumatic arthritis, radiographs nmay be
hel pful in establishing a diagnhosis and prognosis for recovery.
Serol ogical testing may be required for the diagnosis of arthritis due
to virus or mycoplasma. Successful treatnent of individual cases of
arthritis and control and prevention of additional cases depends on
accurate and specific diagnosis.

Speci fic Causes of Caprine Arthritis

Bacterial Arthritis -- Lacerations or puncture wounds over joints
can lead to bacterial infection. Injuries such as these should be cared
for imediately. The affected area should be cared for imediately. The
af fected area should be cleaned thoroughly with soap and water. If the
joint has been opened, suturing nmay be indicated. Antibiotic therapy
should be initiated to prevent infection.

In young kids, bacterial polyarthritis can occur. The organi sns
i nvol ved are usually E. coli, Corynebacterium pyogenes, or
st aphyl ococci. The condition is recogni zed by | aneness and swelling in
one or nore joints, particularly the front knees (carpi), hocks and
stifles. This condition is secondary to bacterial infection el sewhere in
t he body, wusually the navel or digestive tract. The bacteria are
carried to the joints via the bloodstream Therapy is often ineffective
and prevention is the preferred nethod of control. Unclean environnment
and i nproper kid care pronote the incidence of polyarthritis. |nproved
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managenent practices wll reduce the occurrence of this disease.
Maternity pens should be used for kidding, and kept clean and dry wth
beddi ng changed between births. Navels of newborns should be dipped in
iodine imedi ately after birth. Kids should receive adequate col ostrum
Wi thin six hours after kidding. They should be housed in warm dry
guarters, and not overcrowded.

Mycopl asma Arthritis -- Mycoplasmas are snmall m croorgani sns which
differ frombacteria in that they do not have a cell wall. They are
difficult to culture in the |aboratory and nmuch confusion exits with
regard to the species of nmycoplasma responsible for caprine arthritis
inthe United States. Several species of goat nycoplasmas are known in
the US but Mycopl asma nycoi des subspecies mycoi des, |arge col ony type,
appears to be nost responsible for cases of nycoplasmal arthritis. The
preval ence and distribution of caprine nycoplasma arthritis is unclear,
and sporadic reports fromseveral regions of the US have appeared in
the veterinary literature, nost notably from California.

Mycopl asma i nfection produces a severe systematic disease in which
arthritis may be the only sign or nmay be acconpani ed by high fevers,
i nappet ence, pneunoni a, diarrhea, keratoconjunctivitis (pink eye), or
sudden death. Al animals in a herd nmay be affected, but the nore
dramatic signs are seen in kids and younger adults. Qutbreaks are
of ten preceded by sone stress such as dehorning. The infection may be
carried unnoticed in a herd for extended peri ods.

Whenever several animals in a group are suddenly affected with
arthritis along with signs of illness elsewhere in the body, nycopl asma
shoul d be suspected. Any dead aninmals should be submtted to a
di agnostic |l aboratory for specific diagnosis. Blood sanples fromliving
animal s should also be taken for evaluation of titers to nycopl asna
infection. Correct diagnosis is inportant since few antibiotics are
ef fective agai nst nycoplasnma. Tylosin and tetracyclines nmay be usef ul
in controlling herd outbreaks although | osses may be hi gh.

Viral Arthritis -- (CAE) Arecently discovered retrovirus has been
identified as a cause of chronic arthritis in goats. It is very likely
that many previously unexpl ai ned cases of caprine arthritis were the
result of this slowvirus infection. The caprine arthritis encaphalitis
virus (CAEV) was first recognized as a cause of progressive paral ysis
in two of four nonth old kids resulting frominfection of the brain
(encephalitis). Later it was denonstrated that the sane virus al so
produces a progressive chronic arthritis in older goats. The presence
of this virus in the US goat production is believed to be very high.

Nutritional Arthritis -- One specific syndrone of arthritis related
to feeding deserves nention. It involves the excessive consunption of
calciumin the ration by mature bucks. Lactating does and young
growi ng ani mals may require supplenmental calcium in the diet. However,
mat ure bucks fed in simlar ration are likely to develop arthritis due
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to excessive deposition of calciumin the bone (osteopetrosis).
Proliferative calcification (osteophytes) formng on the margin of
joints disrupts normal joint architecture and may inpair nobility and
breedi ng effecti veness. Osteophytes may be visible radiographically. To
prevent this problem mture bucks should be fed either grass hay or
not nmore than two pounds of alfalfa hay daily.

Traumatic Arthritis -- Because goats are prone to fighting,
traumatic joint injuries (sprains, dislocations, torn |iganents) are
not uncommon. Sudden | aneness and swelling of a single joint wthout
fever is suggestive of traumatic injury. Affected goats should be
i sol ated and confined with exercise restricted. The joint may be
wrapped with an elastic bandage and col d conpresses applied to
mnimze swelling. The aninmal may be placed on aspirin to reduce pain
and inflanmmation. The degree of recovery is dependent on the extent of
the injury.

O her Causes of Arthritis -- Herd outbreaks of polyarthritis in
| ambs due to Chlanydia sp., a virus-like organism are known to occur
inthe United States. It has been suggested that chlanydial arthritis
in goats al so occurs, especially in herds which have experienced
out breaks of chl anydial abortion. As interest in and recognition of
capri ne di seases continues to develop in the United States, chlanydia
as well as other organisns may be identified as causes of arthritis in
goat s.

////////////////////
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Text

1 The whol esoneness of Anerican food is a cherished goal for al
i nvolved in the production and processing of edible goods. In
cooperation with producers, federal regul ations ensure that food is
safe and free fromobjectionable |evels of residues. All persons
involved in the daily production of neat and mlk are constantly aware
of the necessity to closely nonitor their managenent practices to
assure that their products, whether used on the famly table or sold
for processing, neet accepted standards.

2 Qccasionally, animals becone ill and require nedication. CGoats are
no exception. However, the owner has little guidance in the use of
medi cation because few drugs are | abeled for goats and prof essi onal
advice often is not available. As a result, treatnent of an ailing
animal may require a nore cautious approach when deciding on the nethod
of drug application and dosage. There is a greater chance for error
and the possibility that goat meat and mlk could contain unwanted
chem cal residues for an extended period of tine.

3 A survey conducted anong goat breeders in Pennsylvania as part of
t he USDA Resi due Avoidance Program found that nany goat owners
subscri be to the organic nmethod of food production. An awareness of
situations that could induce residue problens in any food supply
appears to be forenost in their managenent prograns. Even so, there
are nunerous instances where nedication of an animal for various
ailments, infections, and parasite problens is a necessity. In nearly
all cases, when aninmals were given nedication there has been extrene
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caution in the use of mlk and neat fromthe treated ani nal

W t hhol di ng products several days beyond the recommended period is an
accepted practice anong goat owners. This type of concern and caution
has sponsored a supply of neat, mlk and m |k products for use in the
home or for sale, that neets federal standards. One packing house that
sl aughters approxinately 1,000 goats each year has yet to find a
carcass with a residue violation. This would support the observation

t hat goat raisers are thoroughly conscious of potential problens and
are taking steps to assure a whol esone product. The industry is to be
conmended.

There appears to be an ever increasing nunber of persons practicing
goat husbandry. The honesteadi ng novenent with its agrarian intent,
but often limted to small acreage, finds the dairy goat a perfect
animal to neet home food production needs. Many newconers to the
busi ness are not agriculturally trained. The | ack of know edge about
adequate ventilation in goat housing and wuncertainty about sanitation
procedures could lead to a greater incidence of pneunonia, diarrhea,
and parasite problens. This, coupled with a scarcity of drugs | abel ed
for use on goats, and in sone areas, no access to veterinary care,
i ncreases the risk of accidental nedical application. Those rai sing
goats for a long period of time find it difficult to nake treatnent
decisions. It is doubly difficult for the newconer.

Let's exam ne the route that drugs and chemcals take to get into
nmeat and m | k. Medication nay be given orally, injected subcutaneously
(under the skin) or into the nuscle, infused into the wudder or
reproductive tract, or applied to the skin as a salve or a powder.
Regardl ess of the treatnent nethod, the nedication may be absorbed into
the blood streamand carried to all parts of the body. Therefore, a
drug injected into the nuscle to treat pneunonia synptons or fed to the
animal to control internal parasites will eventually find its way to
the mlk secretory cells and all body tissues. Body tissues may retain
detectable |l evels of drug residues |onger than body fluids such as
mlk. It is not uncomon to find |abels stating a | onger w thhol di ng
time before it is safe to send the animal for slaughter as conpared to
using the mlKk.

Wt hholding tines vary! Wien you treat an aninmal, be sure to foll ow
di rections when admnistering the drugs. If it calls for intranuscul ar
i njection and you inject subcutaneously, the stated wthholding tine on
the | abel nmay be rendered inaccurate. Unusually | arge doses of
nmedi cation will require longer withholding tinmes, so stay with the
recomended dosage if you expect the |abel to be an accurate guide.
Mastitis nedication fornulated for dry treatnent generally has a | ong
neat and mlk withdrawal tinme because the drugs are mxed in a slow
rel ease, long acting vehicle. Treatnent over several days can extend
the withdrawal period because of the additive effect.

Theref ore, depending on the drug you use, the dose given, the
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| ength of the treatnment, and the drug vehicle (substance used to m x
with or dissolve the drug), you may need to extend the w thholding
tinme to allow the body to elimnate the drug residue.

Resi dues may occur from sources other than nedication. Forages,
such as hay, weeds, and browse that nmay have grown on or near roadsides
or right of ways that have been sprayed with herbicides or pesticides
can becone polluted by spray or spray drift. If eaten by the goat, they
can be the cause of residues in neat and ml k. The browsing nature of
goats can lead themto eat both dead and living forage that another
speci es of animal mght shun. In addition, if you spray or dust your
sweet corn, cabbage, turnips and ot her garden vegetables to control
di sease or insect do not permt the goats to eat any of the garden
pl ants.

Be careful when purchasing a grain mx, especially one not
formulated for a ruminant. Read the feed tag. If it says nedicated on
the tag be sure vyou read further to find what limtations may be
recomended. Al so, sone mlk replacers may contain a nedi cated
i ngredient that could pose a prob lemin the sale of a kid consum ng
the replacer in its daily ration.

I f you have treated a m|king doe for mastitis, mlk her |last and
discard all the mlk even though you may have treated only one side of
the udder. By mlking her |ast, you prevent possible contam nation of
mlk fromother does. As little as a teaspoon of mlk left in a pail or
inamlk line can contamnate the mlk fromthe next doe.

Don't take chances. Mark a treated animal with a paint stick or a
dye to rem nd you and anyone else doing the mlking that the mlk from
t hat doe nust be di scarded.

Testing for Residues

Moder n-day testing nethods nmake it easier for officials to test for
trace levels of residues. Levels that once went undetected now are
found in both neat and mlk. In addition, procedures have been
devel oped to permt the tracking of a carcass in a slaughter plant back
to an auction or buyer and finally to the person who sold the aninal
Not only are the tests becom ng nore accurate and refined, it is now
easier to identify the person who commtted the error.

Several tests have been devel oped to assist the producer in
checking for the possibility of residues present in the aninmal or the
mlk. The Live Animal Swab Test (LAST) devel oped by scientists in the
USDA' s Food Safety and | nspection Service (FSIS), is the first tool
avai |l able for on-the-farm use in checking animals for antibiotic
residues before they are shipped for slaughter. LAST is an adaption of
a test used since 1979 by FSIS, called STOP (Swab Test on Prem ses).
STOP has been used in slaughter houses to check presence of antibiotics
and other antim crobial substances in the killed carcass. Now producers
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and/or their veterinarians can performthe LAST on live animals at the
farmsinply by testing the urine of any suspect animal. Test kits are
avai |l abl e for purchase and anyone wi shing to | earn nore about the test
and how to performit my wite to Publications Ofice, FSIS-ILA Room
1163-S, USDA, Washington, DC 20250.

The DELVO test has been used for several years by mlk plants and
sanitarians and nore recently by dairynmen to check for |evels of
antibiotics in mlk. Mre and nore farners are routinely running this
test on mlk fromany treated, mastitic cow prior to including her mlk
with that of the herd. It 1is also used on mlk in the bulk tank prior
to ship ping. Contact any dairy sanitarian, mlk plant, veterinarian
or Extension agent for information on purchasing this test kit. O,
wite to G B. Fernentation Industries, Inc., 555077 Centre Drive,
Charlotte, North Carolina 28224. O her test kits are being devel oped
for on-farmuse. LAST, STOP and DELVO tests are all designed to detect
the presence of antibiotics and sulfas. They will not detect other
chem cal s such as worners or insecticides. Federal neat inspectors use
ot her nmethods to detect these chem cals.

Today, there is little reason to use or sell residue-contam nated
products. You can test a product to be sure it is residue free. This
shoul d be especially good news to the goat producer since nost of the
goat products are used by the famly. Rather than to waste several days
mlk or hold a live animal an extra couple weeks just to be sure the
nmedi ci ne has been elimnated fromthe body, you can now test and know
when the product is safe to place on the fanmly table.

AVA D RESI DUES

* Provide a clean, well bedded, dry area for the does at kidding
tinme.

* Be sure kids receive colostrum 4 ounces (1/2 cup) wthin 2 hours
followwng birth. Co |ostrumcontains protective antibodies and hel ps
keep kids fromgetting sick.

* Provide kids and adult animals with clean, dry beddi ng and good
ventilation to reduce incidence of scours and pneunoni a.

* Feed hay in a hayrack or keyhol e feeder; protect grain boxes and
wat eri ng devices from manure contam nation to reduce parasite
pr obl ens.

* Dip teats in an approved germcidal dip after each mlKking.

* Clean and sanitize all feeding equi pnent.

* Fence animals away fromchem cally sprayed areas and don't feed
forages or garden refuse that contain chem cal residues.
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Ask your veterinarian's advice regarding:
* Proper use of nedication.

* Wthholding tines before slaughtering treated aninmals or mlk
offered for sale and/or wused at hone.

* Oral electrolyte m xtures--unnedi cated but effective therapy for
scouring ki ds.

Ask your county agent's advice regarding:

* Ventilating requirenents and proper fan size to provide
draft-free fresh air in stable area.

* How to build hayracks and keyhol e feeders.

* Managenent prograns that increase the potential for growh and
production and reduce risks of disease.

Don't rely on nmenory:

* Always read | abel directions and check wthdrawal tines. They
vary with each nedication used.

* |dentify with a chalk marker any treated aninal. Keep a record of
t he nedi cation used and date treated.

Use drugs w sely:
* Drugs are not a substitute for good managenent.
* Permit only one person to adm nister drugs.
* Limt access to drugs to conpetent and responsible people.

* \When possible, avoid treatnent of |actating does and does that
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Text

1 The study of goat behavior, like so nmany aspects of the recorded
know edge of the genus Capra, is sketchy at best. Many inferences to
t he behavioral patterns of goats have been drawn fromthe nore
abundant and detailed information available on the closely rel ated
genera of sheep, deer and antel opes. Wile nmany behavi oral
characteristics of these genera are indeed simliar, it is inmportant

to realize that several basic behavioral differences occur. It is these
uni que aspects of goat behavior that nust be understood by the goatsnan
so that his managenent systemis not at odds with the natural ways of

the herd. An understanding of the caprine way is sure to present a

twofol d benefit to the goatsman. First, it wll enable himto provide a

nore thorough and efficient nanagenent system thereby deriving an
econom ¢ benefit. Secondly, and perhaps nore inportantly, a greater

know edge of goat behavior will help cultivate an enhanced appreciation

and enjoynent for the species.

2 Ni ne basi c behavioral systens are generally recognized but the two

nost interesting in regards to goats are their ingestive and

allelom netic behavior. Sexual, agonistic, epineletic (care-giving) and

etepi neletic (care-seeking) behavior, while also inportant, are

predom nantly of a seasonal nature. A real significance to the specific

el i m native behavior of the goat has not been described sufficiently.

3 Basi ¢ Behavi or Systens: |ngestive Behavi or
Grazing -- CGoats are differentiated fromnost other donestic
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rum nants by the fact they are browsers as opposed to being grazers.
Under natural conditions, goats are not the great destroyers of
vegetation that they are often indicated to be, as they will range over
a large area, grazing and browsing selectively. Under confined
condi ti ons however, goats will becone heavy browsers of trees and
shrubs, and less discrimnating in their grazing habits, due to the
reduced supply of avail abl e herbage.

Goats exhibit a definite preference for a varied diet, often
consuming no less than 25 different plant species. This penchant for
variety serves the goat well, for many of the ''weed' ' species that are
so eagerly consuned by goats have a higher mneral and protein content
than grasses, owing to the greater root depth of the weeds. This
grazing behavior can also work as a bonus for the |ivestock manager,
as goats can graze quite productively on |and that has been grazed over
by cattle and other |I|ivestock, thus providing the manager with extra
i nconme frominter-species grazing of an otherwise ''depleted ' field.
It also may help to explain why goats are less |likely to bloat than
al nrost any other rumnant. They will not overgraze succul ent | egunes.
They do provide roughage for normal runen activity through browsing of
pasture grasses and brushes.

I n an unconfined grazing system goats wll alnost uniformy reject
any plants contamnated wth the scent of their own species' urine or
feces. Froman evolutionary standpoint, this is significant in that it
limts parasite infestation. However, in confined, highly contam nated
areas goats may be forced to consune such plant material with the
obvi ous bad consequences.

Grazing intake is related to the netabolic rate and body size of
the goat, varying with the breed and age of the aninmal. The species and
stage of growth of the plants being eaten al so have an effect on the
anount of herbage intake. Feed intake of goats fluctuates in accordance
with environnmental tenperature, and appetite is subject to a
t hernoregul atory brain control. The anmount of tine spent eating and the
rate of mastication both tend to increase as the tenperature goes down.
However, once the surrounding tenperature drops below 10C (50F), eating
activity decreases again. There is a correlation between | ower
tenperatures and reduced water intake, and restriction in the anpunt
of water consunmed w |l cause reduction in dry matter consunption. The
digestibility of dry matter may actually be increased especially the
digestibility of the crude fiber portion of feeds.

Goats are known to be able to distinguish be tween bitter, salt,
sweet and sour tastes. The fact that they have a higher tol erance for
bitter tasting feeds than nost other rum nants can be attributed to
t he browsing propensity for bark, |eaves, shoots, shrubs and branches
whi ch may have a nore bitter taste than grasses, forbs and genera
pasture. Goats also have a well developed ability to discrimnate
sweets. Although proper amounts of salt are very inportant, anounts of
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nore than 5 gm 100 cc are generally refused.

Goats tend to spend nore tinme eating each day than other rum nants,
often eating for as long as 11 hours. This nay be m sl eadi ng t hough,
for they spend nore tinme and distance noving fromone plant to another
t han sheep or cattle.

The length and regularity of rumnation is inversely related to the
alert state of the goat, with [|ong regular periods of rum nation
occurring during a sem -somol ent state. If subjected to random noi ses,

rum nation may becone irregular. Fully aroused goats will generally not
rum nat e.
Water Intake -- Goats are well adapted to l|limted water intake and

short termshortages, as their water turnover rate is only 188 cc/kg/ 24
hrs. This conpares to a rate of 185 cc/kg/ 24 hrs for the canel, an
animal that is known for its ability to go wthout water for |ong
periods of time. Rates in conparison for sheep and cattle are 197
cc/kg/ 24 hrs and 347 cc/kg/ 24 hrs, respectively.

Duri ng sone seasons when sweating or respiratory cooling is not
necessary for the maintenance of body tenperature, goats can often
sustai n an adequate intake of water fromtheir grazed feeds alone, if
It has a noisture content of 600r nore.

During environnental tenperatures of about 38C (100.4 F), the
panting rate (respiratory cooling) of goats is only about half that of
sheep. Their sweating is limted, and the |oss of water through feces
and urine is nmuch reduced. Reduced water intake over a period of several
days will result in a corresponding decrease in the excretion of urine,
with the concentration of urea being increased.

Water intake will be nmuch greater for lactating goats, since mlk
is approxi mtely 85water. The greater the production of the goat, the
nore water w Il be required. A goat producing 8 Ibs of mlk per day
will require nore than an equal anount of water nerely for mlk
producti on.

Suckling Kids -- Wthin a short time after birth, the kid wll
begin a tentative search of the doe's body, trying to suck at nunerous
| ocations along the doe that can be grasped in the kid' s nouth. Oten,

nursing will be attenpted between the doe's front |egs. Eventually, the
ni ppl es are found and true nursing begins. After the first day or two, a
normal kid will have no difficulty in pronptly locating a teat when

hungry. While nursing, the Kkid nmay often be observed to ''"butt'' at
the doe's wudder, which serves to facilitate mlk | etdown, thus

I ncreasing the anount of mlk available to the kid. The sucking reflex
of the kids enables themto be weasily transferred to a ''lanbar'' or
bottle, allowwng the doe to return to the mlking herd soon after the
ki ds have received an adequate intake of col ostrum
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El i m nati ve Behavi or

There appears to have been little evolutionary inportance in the
devel opnent of specific elimnative behavior anong goats. There is no
evi dence, of any formof territorial marking by urination or
defecation, as is common to nany other aninmals. However, bucks can
determine if a doe is in estrus by sniffing her urine. Elimnation
occurs at random in the field, with goats avoi ding areas of defecation
or urination while grazing. This avoi dance behavior 1is depressed in
confi nenment managenent and w despread contam nati on occurs.

When urinating, the doe goes into a squat position simlar to the
one assuned by a fenmale dog. Even buck kids will arch their back and
bend their |legs while urinating. This behavior is not displayed in
adult bucks. Al goats wag their tails back and forth while defecating,
al though the significance of this act, if any, is not known.

Sexual Behavi or

Sexual behavi or anbng nost goats at |east those derived fromthe
tenperate zones is seasonally dependent, with the femal es | acking an
estrus period during the late spring and sunmer nonths. The |ibido, or
sex drive, of the buck is also at a low ebb during this tinme, but senen
volune is lowest already in early spring and notility is poorest in
the winter. The volune and notility of senen is greatest during the
| ate sunmer and fall. The return to normal sexual behavior is first
achi eved by the buck, generally about 2 weeks before does return to
estrus. It is thought that the courting of the buck nay accelerate the
onset of the breeding season. The |length of the breeding season is
i nfluenced by such factors as day length, tenperature, and geographic
origin. Those breeds that originate from high, nountai nous areas have
an abbrevi ated breedi ng season. Al goats have a peak estrus cycle in
the fall of the year, thus allowing for nost kids to be born during the
favorable spring tine.

The doe is usually on a 21-day cycle during the breeding seasons.
This cycle is somewhat variable anong individuals, as is the duration
of estrus, or standing heat. This period generally lasts 18 to 24 hrs,
al though it may even | ast considerably Ionger. At the beginning and end
of each breeding season, the doe may go through a ''silent'' estrus in
which ovulation is not acconpani ed by normal estrus behavior. In other
species, this has been attributed to a |ack of circulating |evels of
estrogens at the tine of estrus.

The ''goat odor'' of bucks is of significance in sexual behavior in
that it serves as a stinmulus to the doe. Through conditioning and
previ ous sexual experience, the odor elicits a series of responses in
the fermale that serve to facilitate the courting and breeding process.
The doe will rub her neck and body against the buck, and will stand to
receive his attentions.
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Behavi oral patterns of the buck are nore unique and conplex anong
the two sexes during the breeding season. He becones aggressive as he
struggles to attain and nmaintain the position of |ead (alpha) buck. He
is nore active and verbal during the breedi ng season, constantly on the
| ookout for does in estrus and invading bucks. He wll often be
sniffing the urine of does, extend the head and neck into the air with
the upper lip curled up (the ''Flehnen'' posture), searching for the
ol factory and gustatory stinmuli that indicate to him that the doe is in
estrus.

Upon identifying a doe in estrus, the buck will follow her, and
then nove up in an attenpt to herd the doe away fromthe rest of the
fl ock. Once separated the buck will begin to paw the ground around the

doe in an apparent display of masculinity. During these and subsequent
stages of precopul atory behavior, the buck emts a frequent hoarse,
"‘baaing'' that is often ternmed a ''grunble''. The buck can al so be
observed to run his tongue in and out of his nouth during these first
two stages and is generally very excited. Next he proceeds to sniff
and nuzzle the genital areas of the doe, while intermttently rubbing
agai nst the side of the doe.

Copul ation is achieved by the buck nounting and gaining
I ntrom ssion through repeated thrusting novenents of the hind quarters.
If the doe is fully receptive and experienced, she will stand
conpletely still to receive the male. If she is not fully receptive or
| acks previous sexual experience, she nay nove about or even begin to
wal k away, thus making if nore difficult for the buck to gain
intromsion. This creates a greater expenditure of both tine and energy
on the buck's part, and if many does behave in this fashion, it may
cause problens in getting the flock covered by the buck.

Epi nel eti ¢ Behavi or (care-giving maternal)

The doe will separate fromthe rest of the flock when kidding tine
approaches. After the kid is born, she will lick the youngster clean of
any afterbirth and may even eat the afterbirth. The licking of the kid
has a general stinmulatory effect on it, and if necessary may be done
al so by the manager in the formof a brisk rubbing with a clean dry
cloth or wad of straw. The doe may give a parturient call, consisting of
a short, low pitched bleating either to her young or in response to the
call of any kid. If a strange kid should approach her, however, she
w Il rebuke it.

Constant contact between the doe and the kid, wth nuch sniffing
and licking on the doe's part, is necessary for the formation of an
early close bond and inprinting. If a kid is renoved at birth from its
not her and returned before 2 hours have el apsed, the doe will accept the
kid; later, it may be rejected; certainly after 3 hours. Acceptance of a
kid can be achieved through forced exposure if the doe is restrained,
tranquilized or fooled by washing the kid with the doe's scent. This
procedure is difficult and tine consum ng, and nmay take as |ong as 10

http://www.inform.umd.edu/EdRes/Topic/AgrEnv/indd/goat/BEHAVIOR.html (5 of 8) [4/15/2004 12:08:21 PM]



BEHAVIOR

25

26

27

28

29

30

31

days before acceptance is conplete. In a flock situation, subordinate
does may allow any kid to nurse after a brief bonding period of about
10 mnutes. Bonding in goats is primarily based on ol factory cues.

Et - epi mel eti ¢ Behavi or (care-seeking)

Young kids, if captured, held, or hurt will emt a high pitched
general distress call, which is capable of conveying enotional
di stress. Even the nbst novice goatsman has no trouble recognizing it
as a distress call.

Adults will also baa rather stridently when separated fromthe
rest of the flock. This accounts for the fact that when several herds
are mxed, there is usually a great deal of noise as the goats mll
about, trying to locate their herd nenbers.

Agoni sti c Behavi or (antagonistic)

Bucks engage in a formof rearing and butting in order to establish
dom nance for the formation of a flock hierarchy. Wile aninmals such as
sheep approach each other and butt head on, goats stand about 4 to 6
feet apart, then rear up so that their body is at right angles to their
opponent, with their head turned and facing toward the opponent. They
t hen pivot and lunge forward and dowmn to the ground, com ng together in
a sharp crack. This difference between sheep and goat behavi or enabl es
the two to be kept together with [ittle conflict between them

The establishnent of a social hierarchy anong the bucks results in
the selection of the dom nant (al pha) buck, who is responsible for
flock safety and the breeding of the does. The other bucks in the

fl ock, because they do not breed, are peripheral nmales or ''social
castrates''. If the buck is not fertile or of lowfertility, then the
flock kidding rate will be low, even though several fertile bucks nay

be avail abl e.

The dom nant buck is aggresive during the breeding season, but
during the rest of the year he is content even to be pushed around by
the leading fenmale (queen). This queen is the true | eader of the
fl ock, and usually achi eves her rank by virtue of having the nost
descendants. The dom nance of the nother over her young i s naintained
t hroughout life.

It appears that domi nance may be established by such factors as
relative age, play fighting and whether or not the goat is horned. A
horned fenmal e may be dom nant over a hornl ess nale.

The devel opnent of dom nance is enhanced by crowding and the use of
smal| feeding areas, as the increased conpetition for the sane food and
space exerts an organizational pressure. Once a dom nance order is
establ i shed however, it may remain stable for several years even though
the organization of the flock itself changes as individuals are born,
die or mature. Newconers to the herd have to find their own |evel and
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establish thenselves in the flock order, with the result of increased
fighting for a short period of tinme. Any fighting is always on a one to
one basis; there is never a gang attack on a goat, although one after
anot her may fight against the same goat.

When al arnmed, goats will stonp one forefoot and produce a high
pi tched, sneezing sound. Goat flocks exhibit a tendency to nove about a
short distance away, formng a thin line in front of the disturbance.
If pursued further, they will tend to break up fromthe group. This
prevents themfrom being herded |ike sheep, which tend to bunch
t oget her whil e being pursued. This is one reason shy dogs have never
wor ked well in goat herding attenpts.

Young kids, instead of followng their nother while she grazes,
remain in one spot, ''freezing'' at the sign of any danger. By
freezing, a predator (if that is the danger), may pass the kid w thout
| ocating it.

Adult goats are also occasionally known to go into a catatonic state
when scared or threatened. This response, which is simlar to the
opossum was first recorded by Ivan Petrovich Pavlov, the Russian
scienti st who pioneered the classical conditioning experinments with
dogs. He felt that goat response was related to sone inhibition of the
goat's nornmal self-protective inpulse to run

Thi s uni que response was studied again in 1961 at Cornell and Duke
Uni versities, and the Institute of Miscle Research at the Marine
Bi ol ogy Laboratory at Wods Hol e, Massachusetts. It was noticed that
the catatonic sym ++++M SSI NG DATA++++

Shel t er Seeki ng Behavi or
Goats are generally quite hardy aninals, being able to weather the

heat and the cold conparatively well, so long as they are provided with
a well constructed shed. If there's one thing a goat doesn't |iKke,
It'"s rain. Goats will run to the nearest available shelter on the

approach of a storm often arriving before the first drops of rain have
fallen. They al so have an intense dislike for water puddles and nud.
Probably through evol ution they have been nore free of parasites if

t hey have avoi ded wet spots. Goat managenent shoul d copy this.

Wil e hot weat her poses no great problemto nobst goats, high |evel
of hum dity does cause them stress. This will lower mlk production,
cause |l oss of body weight and even may increase hostility wthin a
fl ock.

An interesting adaptation of shelter seeking behavior occurs anong
goats that are living in hot, dry and treeless areas. They have been
observed to congregate and huddl e during the m dday heat, when it
seens preferable to be apart fromone another. This crowdi ng occurs
when the rate of heat taken in by the goat's body is in excess of its
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ability to dissipate heat. By crowding, the goats nanage to reduce the
I ntake of direct and reflected solar energy. The |ack of suitable covers
or shade during the mdday sun (when cast shadows are at a mni nmun),
has resulted in ++++M SSI NG DATA++++
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Text

1 In 1974, a scientific report described a previously unreported
nervous di sease of goats which was believed to be caused by a virus.
This was followed by a report of an arthritic disease in goats
presumabl y caused by the sanme agent. Shortly afterward the viral cause
of these conditions was confirnmed and the virus characterized. The
devel opnent of a diagnostic serologic test was soon reported along with
the observation that a high percentage of goats in the United States
appeared to have experienced the virus. Investigation into the
transm ssion of the di sease suggested that virus was spread through
colostrumand mlk of infected danms and that virus free herds m ght be
mai ntai ned by raising kids in isolation.

2 Nonmencl at ur e
The nervous di sease first reported in 1974, was naned Viral
Leukoencephal onyelitis of Goats (VLG . Wen it becane apparent that
arthritis could also result fromthe same virus infection, the nane of
t he di sease was changed to Caprine Arthritis Encephalitis Syndrone
(CAE). It is now apparent that the virus al so produces changes in the
| ung and udder. The name CAE however still remains in place.

3 The Causative Virus
The virus which causes CAE is very closely related in structure to
the virus which causes Ovine Progressive Pneunonia, a comon
respiratory ailnment of sheep in the western US, and to the virus which
causes Visna, a nervous disease of sheep first reported fromlcel and.
These agents, called retroviruses, are classified as slow viruses
whi ch neans that they usually produce disease only after a very |ong
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I ncubation period and that once an aninmal is infected, the infection
persists throughout the aninmal's life. This fact is inportant in regard
to interpretation of diagnostic tests. CAE virus has not been shown to
cause any disease problens in man.

Transm ssi on of CAE Virus

Know edge of how a disease is transmtted is often the key to
devel opi ng a successful program for preventing the spread of infection.
To date, all published reports suggest that goats becone infected with
CAE virus as newborn kids. Experinental evidence for this is persuasive.
Kids delivered either naturally or taken by cesarean-section, but
deprived of colostrumand fed cow mlk remain free of the virus despite
the fact that their dans are infected. If taken by cesarean-section or
delivered naturally, but allowed to nurse colostrumor mlk froman
i nfected doe, kids will show evidence of virus infection. These
findings indicate that kids are not infected in utero or during passage
through the birth canal; but do pick up infection when nursing col ostrum
or mlk frominfected dans. This suggests that control of the spread of
new i nfections m ght be achieved by separation and artificial rearing
of kids at birth.

Preval ence of CAE

One aspect of the CAE syndronme which has proven nost troubling to
the US goat industry was a published report that a hi gh percentage of
goats tested fromall over the United States showed serol ogical
evi dence of infection with CAE virus. O 1160 goats tested from 24
states, 8lhowed antibody to CAE virus using the agar gel
I mmunodi ffusion (AG D) test. It can be assuned that aninmals with
anti body to CAE virus have been exposed to and infected by the virus.
The only exception to this could be young kids wth detectable anti body
pi cked up fromthe damis co lostrum Unlike nost bacterial diseases,
where a strong anti body response neans that the aninmal has cl eared
itself of the invading organism infections with CAE and ot her
retroviruses are likely to persist in the aninml despite a high
anti body titer. Therefore, it is probably true that a |arge percentage
of anti body positive goats carry persistent infections. However, it does
not necessarily follow that the majority of these goats are likely to
show clinical signs of the CAE syndrone. The factors which contribute
to the onset of clinical signs in aninmals infected with the virus are
unknown.

The maj or problem associated with this high preval ence of infected
US goats is not the actual incidence of clinical disease so nuch as the
negati ve perception of prospective goat buyers and regulatory
officials confronted with a positive AGD test. Already sone countries
importing US goats, |ike Kenya, have refused or destroyed shipnents of
goats which turned out to be antibody positive. Econom c restraints such
as this increase pressure on the goat industry to aggressively tackle
t he CAE probl em
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The dinical Signs of CAE

Two separate distinct syndrones are caused by the CAE virus, a
neur ol ogi cal disease in the spinal cord and brain of young kids and a
joint infection of older goats resulting in arthritis. How indivi dual
animals infected with CAE virus escaped one or the other or both
syndrones remains a nmnystery. The clinical signs of the two syndrones
are as foll ows.

The Nervous Form of CAE -- The nervous form of CAE was the first to
be described. Al breeds of goats can be affected as can both sexes,
and nost individuals first show signs between one and four nonths of
age. The problemis one of progressive weakness (paresis) of the hind
linbs leading to eventual paralysis. The early paresis may be
percei ved as | aneness, i1ncoordination or weakness 1in one or both rear
| egs. Knuckling over of the feet and difficulty in rising may foll ow
until such tinme that the animal is unable to rise at all. The course
of the disease is fromseveral days to several weeks. Despite the
progressive paralysis, the kid wll usually remain bright and alert and
continue to eat and drink. MId pneunonia nmay be present. |If the
correct diagnosis is nade, the animal is often euthanized since there
Is no known treatnment for the condition.

The devel opnent of these signs results frominflanmmtion in the
spi nal cord induced by the virus. Nerves which control notor function
of the hind |linbs are progressively destroyed. In spite of the ongoing
i nfl ammation, there is little or no change observed in the
cerebrospinal fluid on CSF tap nor in the conplete blood count (CBC).
Di agnosis is based on recognition of the clinical signs and
confirmati on depends on observation of the characteristic changes seen
m croscopically in the spinal cord at the tine of postnortem
exam nati on.

In older goats, a clinical variation of the nervous formof CAE has
been observed which is clinically indistinguishable fromListeriosis.
Signs include circling, head tilt and facial nerve paralysis. On
post nortem exam nation, the characteristic |esions of CAE virus are
found in the brain stem rather than the cervical spinal cord.

The Arthritic Formof CAE -- The joint formof CAE nost often
appears clinically between one and two years of age. There can be great
variability in the progression and severity of signs. Sonme goats can
be severely crippled wthin a few nonths while others may show only
intermttent |aneness or stiffness for years w thout ever becom ng
conpletely debilitated. A ''typical'' case would fall sonewhere in
bet ween. The disease is usually first recognized as a gradually
devel opi ng | anmeness acconpani ed or followed by swelling of the joints.
Swelling is nost often noted in the front knees (carpi) and can al so be
seen in the hock and stifle joints. As the condition progresses, joint
pain and stiffness becone nore apparent. The animal nmay spend a good
deal of tine lying down, will begin to |ose weight and devel op a rough
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hair coat. In severely affected joints, the range of notion may becone
limted and goats are forced to walk around on their carpi. No specific
cure is known for CAE arthritis. The well-being of affected goats may
be i nproved by proper foot trinmmng, extra bedding and adm nistration
of anti-inflammtory drugs such as aspirin.

As in the nervous form the conplete blood count 1in goats with CAE
arthritis will nost likely be normal. Fluid taken fromaffected joints,
however, may show changes suggestive of CAE. These include a reddi sh
brown di scol oration, increased volunme, |ow viscosity and an increase in
nononucl ear cells. Al joint fluid aspirates should be cultured for
bacteria, chlanydia and nycoplasma since these organisns can al so cause
arthritis in goats. In addition to these infectious causes, traumatic
I njury and poor conformation can also lead to joint problens. Keep in
mnd, that not all swollen joints or stiff linbs are CAE arthritis.

QO her dinical Syndrones of CAE -- Young kids wth the nervous form
of CAE may show a concurrent pneunonia. On postnortem exam nati on,
goats with either the nervous formor the arthritic formmy show
characteristic changes in the lungs attributable to CAE virus
I nfection. These changes are described as interstitial infiltration of
nononucl ear cells. Pneunonia due to CAE virus however is rarely seen as
the only clinical signin infected goats.

Anot her interesting mcroscopic finding from postnortem exam nation
iIs a simlar nononuclear infiltration of the mammary gl and of infected
does. There is sonme specul ation, but no certain confirmation, that the
wel | known condition of hard udder seen in sone does at fresheni ng nmay
be due to CAE virus. This nysterious condition is often m sdiagnosed
as udder edema or nycoplasma nmastitis.

In arthritis of goats due to CAEV, clinical signs are limted to
the joints and surrounding structures. Affected goats may initially show
soft fluid swellings over the joints, especially in the bursae of the
front knees. Over a period of weeks to nonths pronounced | anenss may
devel op and progress to the point where aninmals are unable to extend the
limbs and may wal k on their knees. Radiographs may reveal extensive
calcification of the soft tissues surrounding the joint. Joint fluid
wi Il contain excessive nunbers of nononuclear cells. Postnortem
exam nation will reveal extensive proliferation of the synovi al
menbrane. In other aninmals the advance arthritic signs may not be so
severe and these animals show only intermttent pain, reluctance to nove
and progressive weight |oss.

A serumtest can be run which denonstrates that the goat has been
exposed to the virus, but the test will not absolutely confirmthat
arthritis is due to the virus infection. No treatnment or vaccine is
avai lable for arthritis due to CAEV. A separate chapter on CAE foll ows
because of its inportance.
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Preventi on and Control

Suggestions for the control of CAE infection and plans for the
establ i shment of CAE free herds have been published. These plans are
based on current know edge concerning the transm ssion of the virus
and controversy has arisen regarding the practicability and
ef fectiveness of these progranms. Perceptions of how reasonabl e these
suggestions are, may depend largely on the interest to establish a CAE
virus free herd. A hobbyist with two grade does in the backyard for
honme m | k consunption may not be notivated sufficiently to change the
managenent in order to raise CAE free kids. On the other hand, an
internationally reputable breeder with sales of registered stock may in
fear of a positive AGD test want strongly to establish and maintain a
CAE free herd. A control plan would include the foll ow ng:

1. A serologic survey of all animals presently in the herd.
2. Culling of all AGD positive animals if economcally feasible.

3. Repeated AG D testing at 6 nonth intervals to insure that al
positive individuals were identified.

4. If some or all AG D positive aninmals are naintained for the tine
being, the strategy then shifts to the creation of a new CAE free
herd founded with the next kid crop.

5. At the next kidding season all births are observed and the kids
are renmoved fromtheir does imediately. These kids are either
deprived of colostrum fed only frozen col ostrum from does
previously identified as AGQ D negative, or fed pasteurized
colostrum Only experienced herdsnmen wwth a strong background in
kid rearing should attenpt to raise colostrumdeprived kids since
these animals are susceptible to a variety of dangerous infections
I f not given protective inmmunogl obulin injections. Pasteurization
of colostrumis considered a poor alternative because heating to
161F causes the liquid colostrumto congeal. Sl ow pasteurization
at 131F for 1 hour may mnimze this problem but this is tine
consum ng. Feeding colostrumfrom AG D test negative does may be
t he best conprom se although it nust be pointed out that an
occasi onal seronegative doe may actually be shedding the virus
and a small nunber of new kids may be infected.

6. Kids should be raised in separate quarters from does and fed cow
mlk or mlk replacer wuntil weaning.

7. All kids should be tested at 6 nonths of age and periodically
thereafter to insure their seronegative status. Seropositive
ani mal s should be culled i nediately.

8. As the new repl acenent herd matures, ol der previously
seropositive animals, still in the herd, should be systenmatically
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cul l ed. Any animal showi ng clinical signs of CAE should be culled
I mredi ately.

9. In this manner the incidence of CAE in a herd can be dramatically
reduced in one generation and possibly elimnated in a few
generations. For this to occur, conscientious adherence to the
programis necessary.

Hopeful |y research into the workings of CAE virus will continue at
t he sane dynam c pace observed over the |ast eight years. Carification
of the mechani sns of transm ssion and the animal's responses to infection
could lead to better recommendations for control of the disease and
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Text

1 Goats, like all other food animls, are plagued by nunerous
i nfectious di seases which reduce their productivity and profitability.
I nfectious diseases are ailnents produced by m croscopi c organi sns as
a result of their existence and replication in the tissues of the host.
These m croorganisns are really parasites but the term''parasite ' is
comonly reserved for larger nulticellular organisnms such as |Iice,
mtes, flukes and various gastrointestinal worns. Thus, infectious
di seases are commonly distinguished fromparasitic diseases but also
from netabolic diseases, nutritional diseases, toxic diseases,
neopl asti ¢ di seases, etc. Infectious diseases are not necessarily
communi cable, that is, transmssible fromaniml to aninal.
Tubercul osis for exanple, is caused by a bacterium Mcobacterium
tuberculosis and is readily spread fromman to man or aninmal to aninal.
Tetanus (|l ockjaw), on the other hand, although caused by a bacterium
Clostridiumtetani, is not transmssible fromanimal to animal. It is
associ ated with contam nation of deep, penetrating wounds and is caused
by a toxin el aborated by the organi sm

2 I nfectious di seases can be broadly subdivided as specific diseases
caused by specific mcroorganisns (e.g. brucellosis: Brucella
melitensis) and non-specific diseases such as mastitis, pneunonia, etc.
whi ch can be caused by a variety of different kinds of m croorganisns.
Mastitis for exanple, may be caused by staphyl ococci, streptococci,
enteric bacilli, yeast, corynebacteria, etc.

3 I nfectious di seases can al so be subdivided according to the type of

m croorgani smresponsible for the infection, e.qg.:
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1. protozoal diseases (due to one-celled aninmals): coccidiosis,
t oxopl asnosi s

2. fungal: ringworm

3. bacterial: tuberculosis, brucellosis, caseous |ynphadenitis,
arthritis, Johne's disease

4. nycopl asmal : pl europneunoni a, arthritis

5. rickettsial: pinkeye

6. chlanydial: abortion, arthritis

7. viral: contagious ecthyna (sore nouth), arthritis

Mycopl asma, chl anydi ae, and rickettsia are bacteria-|ike organisns.
Mycoplasma will grow on special artificial nedia. Chlanydiae and
rickettsia are also bacteria-like but, |ike viruses, can only
replicate in |living hosts.

No matter what causes a particular infectious disease, the eventual
outconme of that infection is influenced by a nunber of different
factors. Certain paraneters of the host, the environnent, and of the
i nfecting m croorgani smare inportant.

Wth regards to the host, the integrity and preparedness of the
i mune systemare critical. Sone animals are born with defects of the
i mmune system which make them unabl e to conbat infectious di seases.
Sonme animals are genetically endowed with superior resistance to
infection; others are not. The newborn ani nal which receives passive
immunity via maternal colostrum (first mlk) is in an enviable position
since it has a tenporary protection against the mcroorganisns in its
i mredi ate environnent at a nost vulnerable tine. Age of exposure is an
i nportant host factor since young animals are al nost al ways nore
suscepti bl e than ol der ones. In addition, poor nutrition can adversely
i nfluence an animal's resistance as can the presence of a concurrent
illness or parasite infestation.

The nature of the environnment can al so have a profound effect on
the outconme of a disease process. O eanliness and adequate ventil ation
can reduce exposure to di sease-produci ng organi sns and prevent
contam nation build-up. Population density is also inportant since
overcrowding alnost invariably | eads to di sease problens. Wth
i nfectious diseases in particular, the interchange of popul ations of
animals is apt to be troublesone. Many cases of infectious disease
out breaks can be traced to the introduction of new aninmals into a
herd. Such animals nmay appear healthy but may be incubating a disease
or may be carriers of mcroorganisns to which the main herd has not
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been exposed. O course, transfer of infection can also occur fromthe
herd to the new ani mal s.

8 Finally, there are factors associated wth the infectious
m croorgani snms t hensel ves which can influence the nature of the di sease
produced. The virulence is genetically determned so that within a
particul ar species of bacterium there are a nunber of strains which
vary in their ability to cause severe, even fatal disease. The dose of
m cr oorgani sns involved is obviously inportant. [In a contam nated
environnent, exposure to many mcroorganisns is nore likely to result
in a serious infection. A mcroorgani smwhich can live peacefully if
applied to the skin m ght weak havoc if introduced to the lungs or
manmmary gl and.

9 There are many infectious di seases of goats, even though goats as a
speci es have not been well-studied fromthe infectious disease point of
view. As goats are nore intensively reared and investigated, new

di sease problens w il undoubtedly be discovered. A brief discussion of
sone of the nore inportant infectious di sease problens of goats
foll ows.

10 Caseous Lynphadenitis

Caseous | ynphadenitis, also called pseudotuberculosis or nerely
‘' abscesses'' has been referred to as the curse of the sheep and goat
i ndustry throughout the world. It is considered by sone to be the
maj or di sease problemof dairy goats in the United States. The
causative agent, Corynebacteriumovis, also called C
pseudot ubercul osis, was first described in 1894 fromthe sane disease
in sheep. It is a small rod-shaped bacterium which is col ored bl ue
(Gram +) by the common differential stain used in bacteriology. C ovis
grows readily on sheep bl ood agar and other bacteriol ogical nedia
enriched with serum The organismfornms small, dry, white to yell ow
colonies which are initially very tiny but growto a pin-head size in
about 48 hours. |If an abscess has not ruptured and is lanced in a
sterile fashion, pure cultures of C. ovis are commonly obtained from
t he pus.

11 The pus is thick, often dry, and greenish-white in color. Its
consistency is best likened to toothpaste or putty. The abscesses
formed by C. ovis are wusually associated with |ynph glands and may be
‘'"external'' where they handily break to the outside or internal where
they are not at all visible. In the goat the external abscesses of C
ovis are nost often found around the head and neck, frequently bel ow
the ear and behind the jaw. They are initially small but invariably
grow |l arger. Because the goat often nmanages to put a thick connective
tissue wall around them they do not readily rupture until they reach
the size of walnuts or |arger.

12 Internal |ynph gland involvenent often affects the nediastinal
(between | ungs), gastrohepatic (between stomach and |liver) and
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nmesenteric (intestinal suspensory) areas. Interference with organ
function in these vital areas produces unthrifty and weakened ani nals
which are frequently afflicted with difficult breathing and a chronic
cough.

Much of our know edge of caseous |ynphadenitis conmes fromthe
experience of Australian workers with the disease in sheep. They found
that environnent contamnation with C.  ovis was comon in afflicted
herds and that the w despread distribution of abscesses in the species
could be related to contam nation of shearing wounds. The distribution
of nost external abscesses about the neck and head suggests that goats
are nost commonly infected via ingestion of the organism Frequently
goats are exposed as kids but abscesses don't becone evident until the
animals are at |east a year of age. The disease is insidious in its
devel opnent .

To m nim ze environnent contamn nation, encapsul ated abscesses shoul d
be drai ned before they rupture. The hair should be clipped away around
the abscess and its surface disinfected with tincture of iodine or other
suitabl e antiseptic. The abscess should be incised vertically to
pronote drai nage and pus should be squeezed out and collected for
destruction by incineration or exposure to strong disinfectant
solutions. Since C. ovis has been associated with infections in man,
care should be taken to avoid direct exposure to the pus.

Fol | owi ng drai nage, the affected goat should be isolated from other
goats until healing is well-progressed. The wound should be irrigated
initially and on a daily basis with an antiseptic solution such as
chlorhexidine ('' Nolvasan'') diluted 1:10 in hydrogen peroxide.

I ntranuscul ar application of penicillin - streptomycin on a daily basis
for at |east 3 days can mnim ze conplications and conti nued sheddi ng
of the organism Because of the presence of veins, nerves, arteries,
esophagus, and glands in the throat region, abscesses in this area nay
require professional assistance in lancing. ''Throatlatch'' abscesses
are especially serious and endanger the |ife of the affected

i ndi vi dual .

Once established in a herd, caseous |ynphadenitis is difficult to
elimnate. Even goats in which abscesses are properly |anced and
treated wll often have recurrences, and environnental contam nation
| eads to infection of kids. To renpbve caseous |ynphadenitis as a herd
problem it is best to cull chronically affected goats. Kids should be
separated frominfected does at birth, given colostrumfrom clean does,
and raised in a clean area on ''clean'' mlk or replacer. Sone
experi enced goat people have recomended the adm nistration of bacterins
made from C. ovis isolates fromthe herd in question but this practice
remai ns controversial since no clearly definitive scientific studies
have been made. Dr. Sam Guss, the em nent goat veterinarian, recomrends
initial application of an autogenous bacterin at 3 weeks of age, a
second dose at 5 weeks of age, and booster doses at 3 to 6 nonth
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intervals thereafter. Lastly, the inportance of cleaning and
di sinfecting prem ses before repopul ati on nmust be enphasi zed.

A bacterin is a young broth culture of C. ovis which has been
inactivated with a dilute formalin solution. In this way the organi sm
and its exotoxin are destroyed while the constituents which serve to
stimul ate the i nmune response are still active. Bacterins in theory
shoul d cause previously unexposed aninmals to nore effectively resist
natural infection or infected animals to nore readily purge thenselves
of infection. The difficulty with C. ovis 1is that infected goats seem
to have the ability to wall-off the organismtenporarily but nobilize
an inmune response inadequate to effectively destroy it. Accordingly,
recurrent abscessation is common.

Bacteria other than C. ovis nmay be responsible for abscessation as
a result of contam nation of |acerations or punctures. These are
usually associated with poor sanitation. Corynebacterium pyogenes is
frequently responsible for abscesses containing yellow sh pus of a
mayonnai se consi stency. Streptococci often produce a watery discharge
whi | e staphyl ococci cause a creany exudate. Al though the nature of the
pus can give clues to the cause of a particular abscess, only
| aboratory cultural nethods can give definite infornmation. Comrerci al
bacteri ns agai nst C. pyogenes and Pasteurella species are avail able and
have been used prophylactically agai nst pneunonia (which often
acconpani es the stress of shipping) and even agai nst caseous
| ynphadenitis. Varying degrees of success have acconpani ed their use
but, again, their real value is not well-established.

Pi nkeye

I nfectious keratoconjunctivitis or pinkeye is a disease which
usual |y appears in hot dry weather and is spread by cl ose contact and
flies. The cause is not definitely established in goats but rickettsia
are believed to be involved in sone cases and nmycoplasma in others. The
eyes are afflicted with excessive tearing, reddened nucous nenbranes,
then a white discoloration of the cornea which obscures vision. In
severe cases the cornea ulcerates and | oss of the eye may result. In
nost cases, when the goats are protected fromsunlight and given good
nursing care, recovery is usual. Nevertheless, all goats, even those
not affected, should be treated with broad spectrum antibiotic
ophthal m ¢ powders or ointnments to mnimze the spread of infection.
Resistant carrier animals may serve as the source of the organi sm when
dry, dusty, sunny days predi spose a herd to the di sease.

,,,,,,,,,,,,,,,,,,,,
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The world is beginning to give goats - nature's best herbicide
- nore attention. Leafy spurge - poisonous to sone animals - is
causi ng even peopl e who | aughed about goats to take a nore serious
| ook. When sone Nebraska goats were taken on a denonstration tour,
peopl e could hardly believe the sight of goats wal kinng through high
bronme grass to sel ect out spurge heads!

But while nost goats go for spurge, only cashnmere goats al so
have the fiber of kings. And their owners know better than to
cross themw th Angora produci ng goats. (Angora hair is another
inmportant fiber.) Australia and New Zeal and breeders experinented
with a cross to try to develop heavier fleeces. It proved to be a
m st ake. The crossed goats produced cashgora with limted uses and
characteristics of neither cashnere nor nohair.

Demand Exceeds Supply

Demand for cashnere, the fine underdown from cashnere goats
that has | ong been preferred by royalty, has al ways exceeded
supply. @Garnents nmade of cashnere are prized for their unique
feel. Cashnere is very soft, warmand |long wearing. It feels nuch
softer to the skin than wool, and while not as strong, cashnere
out wear s wool !

Cashnere goats are a type, not a breed. Most goat breeds,
except Angora, can produce this down in varied quantities and may
be call ed cashnmere goats. There is no such thing as a "purebread"
cashnere goat.

The fl eece consists of the very fine, crinpy down and the
usual Iy |l onger, outside, coarse, straight guard hairs. A goat that
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does not display both types of fiber should be avoi ded.

Cashnere fibers nust be separated, either by conbing out the
down or by using a comrercial dehairer on sheared fibers. The
| ongest, finest down is used in knitted garnents and the shorter
down in woven fabrics. The separated guard hairs go into rugs or
hai r canvas used in tailored garnents.

The majority of the world supply of cashnere has cone from
Af ghani stan, lIran, Quter Mngolia, India, and China. 1In recent
years, when these countries' political disarray disrupted cashnere
supplies, manufacturers began | ooking for nore stable sources.

New Zeal and and Australia have been produci ng cashnere for
nore than a decade. Breeding selection began even sone years
earlier with captured feral (wld) goats.

Sel ecting Breeding Stock

Prospective herd nmenbers can be selected fromeither dairy
goat or neat goat sources. Cashnere down growth begi ns on about
the | ongest day of the year and stops about the shortest day.
(Shortly after down growth stops it will be shed naturally if not
conbed or sheared.) Best tinme for goat selection is in the latter
part of growth-stopping period; down quality can be easily
assessed. The guard hair is parted to determ ne whether there is
down under neat h.

| f the goat carries the gene for down, it can, over tine, be
devel oped into sal eabl e ambunts. The crinp is called the character
or style of the fiber; a very tightly crinped down is nost
desirable. The dianeter (neasured in nmicrons) of the fiber nust be
under 19 mcrons to be | abel ed cashnere. Select goats may have
fiber as fine as 14 mcrons. The usual range is 16 to 19 m crons.

A yield of at |least 30 percent down is desirable, but is not
t he average by any neans. Buyers pay on the down wei ght or wei ght
of dehaired fiber, not the weight of the entire fleece. Prices
vary over tine.

Goats cone in many colors and conbi nations of colors, but
solid colored goats are nuch preferred. Cashnere down is either
white, brown, or gray in solid colored goats. The |less desirable
down from m xed colored goats is classed either as white with col or
or m xed col or.

Some U.S. growers have inported goats from Australia or New
Zeal and as a herd of as breeding stock to inprove selected native
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goats. This m ght produce greater return nore quickly than woul d
native stock al one.

Sone Natives Are Good

There are, however, nmany very good goats anong native breeds.
Their fiber's diameter is apt to be smaller, but the |l ength and
yield of fiber are nmuch | ess. The aimthrough sel ective breeding
is to keep the finer dianeter and increase the |length and yield.
Dranatic results in fiber are shown in crosses of inported bucks
and native does, these crosses are FI or bred-on crosses.

The Spani sh neat goats from Texas and t he Sout hwest provide
cashnere breedi ng stock that al so produces big neaty goats. O the
dairy breeds, Toggenburg, Saanen and Nubi an are being used wth
good results. Pygny and Fainting goats are being used by sone
gr ower s.

Large goats with wde, thick, neaty bodies bring in nore
i nconme when sold for nmeat or culled. Large bodies can al so produce
nore hair if they also have dense hair follicles.

The gestation period for goats is usually 150 days, but it can
vary several days each way. The fist kids can be expected 156 days
after the buck goat is turned in the does. Kids are usually
“dropped”, as the termgoes, fromlate February through April or
early My.

As not ed above, goats are browsing animals can be pastured
Wi th sheep and cattle, since each species prefers different plans.
Goats prefer brush, tree | eaves and rough plants. They are used
for pasture inprovenent and in reforestation areas. Ranchers in
the high plains find them nost useful in controlling |eafy spurge.
Goats wll also destroy nultiflora roses and red cedars.

Breedi ng Does Need Extra Feed

When growi ng plants are not avail able, goats will need to have
suppl enental feedings of hay and, perhaps, grain. Does al so need
extra feed prior to breeding. Pregnant does need good feed in
order for the fetus to develop hair follicles. To assure big
growm hy kids, nursing does need good feed.

I n does, poor nutrition is the |eading cause of abortion and
poor nothering, wth younger or |ighter weight does nost likely to
abort. Stress from disease, noving |long di stances, or cold wet
weat her al so can cause aborti ons.
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Does should be in good condition and gai ni ng wei ght at
breeding tine. Young does should weigh at |east 55 pounds and
mat ure does at | east 75 pounds sheared wei ght at breeding.

During pregnancy and | actation, does need al nost 1/2 pound of
crude protein daily. Supplenent feeding nust be started as soon as
the goats begin to show a | oss of top condition and/or weight. The
rewards of inproved nutrition are nore and better kids and heavier
fl eeces. However, overfeeding of protein can cause fleeces to
coarsen prematurely.

Goats shoul d be given adequate nutrition both before and after
shearing. Goats have neither the |ayer of body fat nor |anolin-
| aden wool that sheep have. So, goats sonetines need shelter from
cold rains and chilling winds. If shelter has not been provided,
goats may even die. Depending on weather variations, goats nay
need shelter for 4 to 6 weeks after shearing.]

Not Many Triplets

Twi ns may account for 10 percent of births, nost commonly in
ol der does, with a much | ower percentage being triplets. Wth
proper managenent it is possible to get three kid crops within a 2-
year peri od.

Does may be bred to kid when they ar ea year old if they have
sufficient growh. Since nale kids usually reach sexual maturity
at 4 nonths of age, they should be renoved fromthe herd to prevent
acci dental breeding.

Ki ddi ng probl ens are nothing any experienced |livestock person

woul d find unusual. Unless it is a breech deliver or a tough sack
t hat does not break and allow the kid to breath or the doe is too
small, there usually are no conplications.

Due to |l ack of labor and facilities, |arge usually kidded on
the range, while nmany snall herds use a nore intensive confinenent
systemto handle to goats. For open kidding, snmall pastures with
some sort of shelter, centrally |ocated watering and suppl enent
feeding area, and a bedding area are required. This arrangenent
reduces the nunber of kids that get separated from does.

On the range, does and kids should be | eft undi sturbed for
several weeks, since the does may abandon the kids. Wen goats are
noved, pastures should be rechecked for kids that have been left
behi nd.

A nore intensive kidding system nmakes use of buil dings, snal
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i ndividual stalls, heat |anps, and feeder space. Wth this type of
system ki ddi ng can be done earlier in the year. However, such a
systemis much nore | abor intensive and therefore nore expensive.

A larger kid crop can be realized if the facility is well managed.
Bef ore ki dding, the does should be outdoors - except in cold or wet
weat her or at night; this hel ps keep bedding cl ean and dry and
encourages the does to exercise.

As does kid they should be noved into stalls and the kids'
navel s treated with 7 percent iodine. C and D antitoxin should be
given. Cold kids will not try to suck and a heat |anp may be
needed; they will usually suck by thensel ves when they are warm
Sonme kids nmay need help to begin to suck if does' teats are not
adequately open. After identification with nmatching paint or ear
tags, does and kids can be noved into group pens or hol ding areas
after the kids are well established. Twins and triplets should not
be grouped with singles since stonger kids often rob fromthe
usually smaller nultiple-birth kids. Likew se, the groups should
contain kids of simlar age.

Mhi nt enance Poi nters

As with sheep, internal and external parasites and pneunoni a
are a major health problemw th all kinds of goats. Lice can be
control |l ed by spraying after shearing. Coccidiosis is a threat to
ki ds, both before and after weaning, and any kid not grow ng
properly is probably infected.

Their hooves may need to be trinmed, depending on the wal ki ng
condi tions, but wear fromrocky ground sonetines hel ps take car of
this problem

Wrking wwth a veterinarian, a grower should establish a good
heal th care programthat includes vaccination for nost di seases.

Goat s need special 4-foot-high fencing both to keep themin
and predators - always a threat to kids - out. Goats like to go
under or through obstacles. Five wre electric fencing constructed
with three hot wwres and two grounded wires work well. Existing
fences can be used with the addition of a 12-inch outrigger
electric wre | ocated about 12 inches above the ground.

Hor ns Handy, Soneti nes!
O her types of small-nmesh fencing may be used. Horns caught
in the fence or the crotch of a tree becone |ife-threatening, not

only because of predators but al so because of other goats. Wile
nost goats are not aggressive toward humans, they are not al ways
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kind to other goats who cannot defend thenselves. They can quickly
do serious or lethal damage with their horns.

A goat raiser soon discovers that horns are useful - as
handl es! A goat without horns is hard to control; sone shearing
stands even depend on horns when securing the goat for shearing.
Unl i ke Angora goats, cashnere aninmals are sheared standing.

Care should be taken not to damage a young goat's horns by
rough handling. A frightened or startled goat is apt to junp or
flail around and handl ers shoul d al ways use caution to prevent
injury fromthe horns - especially to eyes. For safety, both for
ot her animals and the handl er, sharp points of horns may be cli pped
off using a bolt cutter or simlar device.
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CHEVON -- MEAT CUTS

G F. W Haenlein; U of Delaware, Newark

D. L. Ace; Pennsylvania State U., University Park
Managenent and Housi ng

Chevon is valued highly by certain people, for exanple, of
Medi t erranean, Cari bbean, Near Eastern, Indian, Far Eastern, Central
Anmerican origin. Anong Spani sh speaking people it is called
‘'‘cabrito.""’

The US National Livestock and Meat Board has issued uniform
standards and identifications of retail cuts for beef, pork, veal and
| anb but none for chevon; probably because this market is relatively
smal | or not well organized.

The goat carcass is different fromthe | anb carcass, being nuch
| eaner and having only little subcutaneous and nuscular fat. O herw se,
the bone structure and nuscle position may be quite simlar.
Therefore, in the absence of official charts on the anatony and retail
cuts of goats - chevon - , it is suggested that the respective | anb
charts, as attached nmay serve a useful purpose.

A goat weighing 100 | bs may have a carcass wei ghing approxi mately
50 I'bs, or 500f |Iiveweight. Goat carcasses unlike pork or beef but
like lanb are not split nor '"'ribbed,'' i.e. the whole carcass is
handl ed readily, being lighter than pork or beef and are cooled as a
whol e. For carcass evaluation, however, the fore- and hindsaddl es are
separated between the 12th and 13th rib to show rib eye and |loin eye
areas, and subcutaneous fat thickness. The foresaddl e, shoul der, rack,
f oreshank and breast nmake up approximately 510f the carcass or 25.5
of liveweight. The hindsaddle, loin, leg and flank conprise the
di fference of 490r 24.5respectively.
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5 Principal Cuts
Primal cuts are the leg, loin, rack and shoulder. The |argest cut
is the |l eg, about 330f the carcass or 16.51f the live goat. On a
retail basis it would be trimmed dowmn to 240f carcass weight. The
sirloinis normally included with the leg after separation of the loin
at the seventh or |ast lunber vertebra. In beef and pork the sirloin
and runp are separate cuts.

6 Leg - The |l eg nmay be prepared as Frenched, Anerican or bonel ess.
For the Frenched leg, only the tail bones, hock bones, Achilles tendon,
fat trimand prefenoral |ynph node are renoved and the shank bone is
exposed. For the Anerican |leg, the shank bone and the shank nuscle are
al so renoved. The whole leg nay also be cut into 4 to 6 sirloin chops,
the runp, center roast and shank. The latter two can be sliced into
steaks. The best use of the leg is as boneless cut, after renoving the
whol e pel vic bone and fenmur. For roasting, the boneless |eg needs to be
tied together or jet-netted.

7 Loin - The loin is the nost valuable and nost tender cut. Only 4
of the live weight are retail loin cuts. Kidney fat is usually left on
the whol esale carcass to protect the valuable tenderloin nuscle
underneath from di scoloration and dehydration. The |loin nmay be prepared
as double loin chops, or after saw ng through the | unbar vertebrae as
singl e chops containing the characteristic T fromthe vertebral process
as in T-bone steak of beef. The rack may be prepared likewise intorib
chops, containing at |east one rib, but nmay be cut considerably thicker
t han pork chops or beef steaks because of their small size.

8 Shoul der - The largest cut in the foresaddle is the shoul der,
second in size only to the leg. Shoulder <cuts are priced less than |eg
and | oin because of less tenderness and palatability. However, Saratoga
roll bonel ess shoul der bl ade chops conposed largely of rib eye nuscle
meke very tender and juicy chevon. The rest of the shoul der goes for
stew or shish kabobs. The shoul der can also be nmade into a jet-netted
bonel ess shoul der roast. Rough cuts, the flank, fore shank and breast
are best ground up, but can be utilized also cubed or as spareribs.

9 Overall, 500f live weight is whol esale carcass but only 34 1s
retail bonel ess chevon neat.

10 Adapted from Chapter 14, ''Lanb ldentification and Fabrication'' in
"'The Meat W Eat'', 11th ed., by J. R Rowans and P.T. Ziegler
(Danville, Ill.: The Interstate Printers & Publishers, Inc. 1977),

489- 526.

VI DF 64, 65
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CHEVRES FOR GOURMET

G F. W Haenlein; U of Delaware, Newark

D. L. Ace; Pennsylvania State U., University ParKk.
Managenent and Housi ng

Chevre, a nane increasingly heard in American cheese stores, is the
French word for goat - and by extension, cheese made fromgoat's m| k.
Though goat cheeses of one description or another are as old as
cheese-nmaking itself, the selection of chevres in npbst Anerican cheese
stores has been conparatively nodest until the |ast few years, when
inporters and distributors began | ooking nore vigorously for small
out-of-the-way rustic French cheeses fornerly thought too difficult to
transport. Today, the larger factory-nmade chevres are a staple in
specialty stores and cheese departnents across the country, and their
farm produced cousins are snatched up by the know edgeable w thin hours
of arrival.

As a group, French chevres hark back to the sinpler era of farm
cheesenmaki ng when fresh curds were nerely salted, forned into small
shapes, and drained for varying anmounts of tine - days, weeks, or
nonths - during which flavor and consi stency gradually changed. They
are rarely aged |long enough to undergo the changes in curd structure
t hat separate Emment hal er, G uyere, cheddar, or nost other sem hard
cows mlk cheeses fromfresh cottage or pot cheese. In France, chevres
can sonetinmes be bought at a few days of age, and rarely are they aged
nore than four to five nonths. Their youth nmeans that the difference
anong them does not fit easily into categories. There is nuch
variation - fromchevres very mld to rockhard consistency and stunning
acidity. Chevres can include white cheeses as soft as butter, winkled
tan ones wth the | ook of half-cured | eather, and objects that appear
to have been picked up off the barn floor. Al have the uni que edge of
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goat's mlk, a conplex and faintly biting flavor. Even the young
chevres share a hint of the pungent overtones of all goat cheeses.

Progress to Maturity

It is the young, mld cheeses that are npbst popular with Anerican
chevre-lovers. They are noist, creany and easily spreadabl e, the goat
taste is an agreeable accent rather than a powerful flavor. As the
cheese ages and noi sture evaporates, |eaving behind the salted curd,
the texture becones firmer, crunbly, conpact, and finally hard and dry.
Wth decrease in noisture content, flavors intensify. By the age of
several nonths, nost chevre are strong, salty, and pungent. These
ol der cheeses are appreci ated by connoi sseurs.

A different devel opnent is followed by those chevres that are not
left to age after being shaped but are surface-inoculated with bacteria
to forma soft natural rind. Though these too will eventually dry out
if left, they go through stages conparable to soft-ripened cows mlk
cheeses |ike Chaource or Canenbert. The chevre curd nellows and takes on
a buttery snoothness, then will becone glistening and semfluid. If
left for nore than a few days after reaching this stage, soft-ripened
chevres usually becone rank and amoni ated. It can't al ways be
predi cted whet her a given cheese will get to the runny stage, but -
unli ke Bries and Canenberts -soft-ripened chevres are generally
acceptable if they remain firm

Appear ance | nfluences Fl avor

Chevres are nade in a variety of shapes and sizes, which influence
the ways in which the cheeses develop. Certain shapes are associ at ed
with particular kinds of chevre so that know edgeabl e shoppers w ||
often buy chevre by shape instead of peering at |abels.

The i nportance of shapes and sizes is that they determne the ratio
of surface area to internal area, so that a cheese in the shape of a
|arge, thin, flat disc will be nore exposed to the air and dry out
faster than one forned into a smaller higher cylinder. The way in which
flavor develops with aging will also be affected by size, small cheeses
will age nore uniformy than large ones. Air and dryness discourage the
ki nds of bacterial action that m ght take place in the airless,
protected interior of a thicker cheese, so that the very smallest,
t hi nner cheeses are unlikely to develop a soft, runny center. Chevre
connoi sseurs learn to expect certain possibilities of flavor and
texture along wth the various traditional shapes.

Coat i ngs

Coati ngs and coverings of chevres are associated wth particular
varieties. Leaf coverings were at one tinme a practical packaging
material and came to be traditional for certain chevres. Sone
factory-mde products today bear token chestnut |eaves of green paper
to link themwth rustic originals. If these natural coverings -
chestnut | eaves, grape |leaves, ferns - are in good condition, not noldy
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or off-snelling | eave themon until serving time, since their
appearance is part of the cheese's attraction. The black or gray ash
coatings are also a traditional appearance of sone cheeses. Ash coatings
are made of burnt | eaves or vine cuttings and are nearly flavorless,

t hough they may have a slightly astringent taste. They slow but do not
stop the process of drying out as the cheese ages.

Chevres are often rolled in dried or powdered herbs or spices:

sarriette (savory), fennel, rosemary, pepper, paprika m xtures. These
additions will change the bal ance of flavors if the cheese is used in
cooki ng.

A nunber of chevres have no coating or are covered by a soft rind.
When young, uncoa ++++M SSI NG DATA++++

Chevre Fam lies

Sorting of different chevres is confusing to novice shoppers though
it shouldn't be because nany devel oped as rustic specialties known by
traditi onal shapes or by nanes of |ocal |andmarks. The different
flavors and textures of nobst chevres reflect not so nuch difference
anong basic categories than different degrees of aging. The sane
cheese can be noist and delicate tasting in the spring, dry and pungent
in July. There are sone cheeses that are served at a particul ar stage
of devel opnent, but uniformty is not the rule with chevres. For this
reason, classifications tend to be difficult. Here is a rough grouping
of some famliar types and nanes.

Anong the young rindless chevres eaten at an early stage, the
factory produced MONTRACHET - a snowy white | og shaped cheese avail abl e
with or wthout coating of black ash is the nost widely sold in this
country. MId and creany, with only a hint of goatiness, it is
excel lent for introducing friends to the real mof chevres.

O those with a rind that permts themto develop sone of the
characteristics of a soft ripening cheese, BUCHERON (a factory cheese,
produced by the large St. Saviol cooperative) and LEZAY BUCHE (nade by
the Lezay cooperative) are conmmonly avail able. Both of these are
| og- shaped cheeses (hence the nanmes Buche - log - and Bucheron -
| og-cutter) that develop a nore buttery quality and unctuous texture
than Montrachet. DOLMEN, a large truncated cone, the square CARRE
D ALZOQU, and the ring shaped CAPRI CORNE are bl oony rind cheese, but
because of their sizes and shapes they will often develop |ike Bries,
becom ng nellifluous and semliquid on the inside as they age. The
Savoy- neade TOWE DE CHEVRE, al so surface-ripened, is a |ow cylinder
(I'i ke a cheesecake) with sonme of the characteristics of the soft,
suppl e Rebl ochons of Savoy.

The | arge category of rindless cheeses that can be net at various
st ages of devel opnent includes -to nane only a few - the | og-shaped ST.
CHRI STOPHE and STE. MAURE, the small cylindrical LE CORNILLY, various
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pyram d- shaped cheeses (VALENCY, POULINGY ST. PIERRE, and a few cl ose
siblings), the ball-shaped BOULE DE SOREDA, the heart-shaped cheeses
(solid plain - COEUR BLANC - or with a black ash coating - COEUR NO R),
the brick-shaped LINGOT DE PO TQU (also sold with or without ash), the
smal | tapered cylinders - all variations on a basic cheese - sold under
t he general name of CHABI or CHABI CHOU, and the flat round SELLES SUR
CHER. Wen very young, these can be as noist and mld-flavored as a
Montrachet; but they are usually left to devel op and take on character
for a few weeks or nonths, becomng fuller and ''goatier'' while
shrinking to size and becoming firmtextured. It is a good idea to ask
for a sanple taste of such cheeses whenever possible before buying, to
j udge whet her the cheese's particul ar stage of devel opnent is to your
l'iking.

The group of chevres generally marketed at a fairly advanced age
and in a hard, sharp flavored condition is less well known in this
country than the young cheeses and the variably aged ones. The nost
wi dely avail able here is CROTTIN DE CHAVI NGNOL - though the exanpl es
brought into the United States nowadays are often on the young and mld
si de, enough so that it nay be hard to reconcile cheese-lovers'
description of the traditional evil |ooking blackened French crottins
(the word literally means dung cakes) with these nore innocuous
I mports.

Partial and Sonetinmes Chevres

There is also a group of cheeses that are not pure goat's mlk but
that for one reason or another are associated with chevre. Wen goat's
mlk was in short supply or not available at all, it has always been
traditional to nmake sone | ocal cheeses with cow s mlk or various
m xtures of cows, sheep's, or goat's mlk. In addition, there are sone
cheeses nmde of goat's mlk enriched with cow s cream- for exanple,
ROYAL PROVENCE, a buttery-textured, golden half-wheel encrusted with a
sprinkling of savory. BANON and ST. MARCELLIN are anong the either-or
cheeses, small fresh discs traditionally wapped in chestnut | eaves,
they are generally nmade of cows mlk (less often a goat-cow m xture)
when manufactured on a comrercial scale, but a few farnms still produce
all -goat versions. Unfortunately it is not always possible to tell an
all-goat froman all cow or mxed-mlk cheese sinply by reading a
| abel ; though the words ''pur chevre'' on a | abel indicate 100-percent
goat's mlk cheese, there are many all-goat cheeses that do not carry
this description, and there are mxed ml|k cheeses whose nanmes or | ogos
m ght | ead one to suppose thempure goat's mlk. Dealing with a
know edgeabl e cheese seller is the best guarantee of know ng what you
are buyi ng.

Though seasonality is no |longer as decisive a factor as it once was
in the maki ng of goat cheeses, it 1is still an inportant consideration
in any serious exploration of top-quality chevres. Today the |arger
comrerci al producers freeze goat's mlk for consistent year-round
supply. Cheeses |i ke Mntrachet, Bucheron, and Lezay Buche are avail able
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in good condition throughout the year, to the great pleasure of cheese
| overs both here and in France. However, the better cheese stores still
make a point of searching out farm produced chevres nmade by
traditional nmethods on individual farnms (hence the nane that sonetines
appears on labels, fermer) rather than nass produced at factories. Farn
cheeses are often nmade from unpasteurized mlk and devel oped fuller,
deeper flavor than nost commercially produced cheeses. They are still
distinctly seasonal, |ate February to Septenber being the best shopping
tinme. Chevres fermer cheeses are nore individually distinctive.

Goat Cheeses From Ot her Countries

France is certainly not the only country to nmake good goat cheeses.
A few Anerican produced chevres - for the nost part young, delicate
cheeses -are starting to be carried by nmajor cheese stores in this
country. Soft, young Italian goat cheeses are also increasingly
avai l abl e. But at present nothing matches the rich array of French
chevres available in the best American cheese stores.

Turi is the generic word for cheese in Geek, and the two nost
comon types - both available in Anerican stores - are Feta and
Kasseri. Feta, produced fromeither goat's or sheep's mlk, can be
superb. |If one is |lucky enough to have a cheese store that knows its
Medi t erranean gastronony, he'll be offered mature Feta that is rich and
creany, simlar to that which is turned out in small neasures in the
hills close to Del phi and Mount Parnassus.

As one of the so-called pickled cheeses, Feta is white, soft, and
salty. The best Feta that comes to the United States travels in kegs of
mlk in which the cheeses slosh to keep them from dehydrating. The
worst is dry and acrid and shoul d be avoided, but there are al so nedi un
gquality Fetas, which, though a little crunbly, have a pl easant tangy
flavor. Very good variations are nade in the Geek islands, including
smal | rounds from Zante, which are matured in vats of olive oil

Kasseri is the other Greek sheep's mlk product of which a good
imtation is made nowadays in Anerica. It is interesting to note that
sonme travelers in Geece have found Kasseri to be so soapy as to be
al nost inedible. Good Kasseri should be as white as Feta but harder, so
it slices well, and its salty flavor should be as well tenpered as
that of fine Roquefort. Kasseri and other firm Bal kan cheeses such as
Hal um , Hashkaval, and Kefalotyri (the last is also nade fromgoat's
m | k) are delicious when cut into cubes and grilled over charcoal or
under a broiler, or fried in oil or butter, then served extre
++++M SSI NG DATA++++

Queso de Cabrales, a white Spanish goat cheese, becones a dessert
when its faintly salty tang is balanced by thick honey. In the
nmount ai nous provi nce of Asturias in the north of Spain, goat's and
sheep's mlk are conbined with cows mlk, pressed into round fornms in
farm kitchens, salted, and then aged in |inestone caves until the
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cheeses | ook |like the nold-cured Roquefort of France, but, taste |ike
Stilton when eaten with a draft of country cider. Queso de Cabrales is
nanmed for a village hidden away anong the trout streans of the
Cantabrian Muntains called Arenas de Cabrales. Myst cabrales end up
on | ocal tables, but sone goes to distant markets wapped in | eaves.

On the I berian Peninsula, the cheeses are al nost exclusively goat
or sheep. Many of those from Portuguese nountain villages are
generically called queijo de serra, cheese of the nountain. Mst of
these are nade fromewe's mlk, but, in areas where goats are comon,
their mlk is also made into Serra cheese; others, which |ook and taste
much the sane, are the result of conbining both kinds of mlk. One of
the creamest and richest is to be found in Azeitao not far fromthe
port of Setubal.

A uni que goat cheese, called Getost is made in Norway and is now
often found in US stores. It |ooks brown and tastes a bit |ike
sem -sweet fudge candy, because it is caranelized. It consists of whey
cheese.

There are many other countries with interesting goat cheeses, too
many to nmention, or too little known about them here.

Bef ore beginning to cook with chevre, it is necessary to realize
that this is not one of those neutral flavors that can be casually
added to all kinds of foods. The characteristic bite of chevre
magi cal ly sets off sone foods and sharply contradicts others. Chevres go
beautifully with Mediterranean ingredients and seasoni ngs; for exanple,
eggpl ant and tomato gratin with accents of thyne and olive oil.

Though they can be excellent with many other foods fromfish to
pasta, it is essential to use them in judicious anmounts and to renenber
that the effect of the goat tang in conbination with other strong, full
flavors can be quite different.

Though it is possible to use stronger, older chevres in cooking
(for exanple, grated or crunbed on green salads or conposed sal ads),
you will pro bably want to begin with mld young cheeses. In sone
cases, a Montrachet-like cheese could be substituted for a Bucheron
type without ill effect. A rind-aged cheese |ike Bucheron has slightly
better nelting qualities. Mntrachet is nade both wth and w t hout
bl ack ash coating, the two versions are interchangeable in recipes. The
ash coating will not affect flavor, though it may produce a slightly
bl ui sh tinge in sone dishes.

If only a subtle hint of chevre is wanted, decrease the anount of
chevre and substitute an equival ent anount of a m | der product |ike
cottage or pot <cheese, ricotta, or even creamcheese. |If you enjoy the
pungency of goat cheese, you may wi sh to increase suggested anmounts of
chevre and tone down the contribution of other cheeses in recipes where
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29 Based on articles by A Mendelson in CU SINE, July 1982, and E.
Jones in GOURMET, May 1973.
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COCCI DI CslI S

M C Smth; Cornell U, Ithaca, NY

S. B. Guss; Pennsylvania State U., University Park
Heal th and Di sease Managenent

Coccidiosis is a contagious disease of goats, especially young
ki ds, throughout the world. The disease is caused by one or nore of
approximately 12 different species of protozoa, called Eineria, which
parasitize and destroy cells lining the intestinal tract of the goat.
Sheep are al so very susceptible to coccidiosis, but even though the
sheep fornms nmay share the sanme nanmes with goat coccidia, nmany
parasitol ogi sts believe that the disease cannot be spread fromgoats to
sheep or from sheep to goats.

An infected goat sheds thousands of m croscopic coccidial oocysts
inits feces every day. Wen first passed, the oocysts are harnless to
anot her goat. However, under favorable conditions of warnth and
nosi ture, each oocyst matures (sporulates) in 1l to 3 days to form38
i nfective sporozoites. |If a young kid swallows the sporul ated oocyst,
the sporozoites are released and rapidly penetrate the intestinal
cells. Fromhere on, the Iife cycle gets very conplicated. The coccidia
pass through several periods of nmultiplication during which |[|arge
schi zonts are fornmed. The intestinal cell of the goat is destroyed and
t housands of small forns called nerozoites break out and invade ot her
intestinal cells. Eventually sexual stages are reached and new oocysts
are produced. The entire life cycle fromoocyst to new oocyst takes 2-3
weeks.

If a young kid is suddenly exposed to nmany sporul ated oocysts, it
may becone severely ill 1-2 weeks later. It will be off feed, |istless,
and weak. It may show abdom nal pain by crying or getting up again as
soon as it lies down. At first, the kid mght have a fever, but l|ater
the body tenperature 1is normal or even bel ow normal. Diarrhea begins
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pastey, then becones watery. The kid may dehydrate rapidly. Contrary to
various reports witten by people nore accustoned to calves than kids,
the diarrhea is only rarely bloody. Neither is straining comon. Signs
often show 2-3 weeks after the kids are weaned, because the lactic acid
produced by the digestion of mlk helps to inhibit occidia in the
nur si ng ki d.

Young kids may be killed quickly by a severe attack of cocci diosis.
O hers - those initially stronger or less heavily infected - wll
devel op a chronic disease characterized by intermttent diarrhea and
poor growth. Tails and hocks are dirty. The kid wth chronic
coccidiosis cannot digest its feed properly because the intestines have
been severely danmaged. As a consequence, such a kid will be a
pot bel I i ed poor-doer for nonths afterwards. Frequently, such a stunted
kid will be too small to breed it's first wnter.

Even though coccidiosis is typically a disease of the young grow ng
kid, nost adults are mldly infected and conti nuously shed oocysts which
serve to infect young kids. Cccasionally an adult goat shows tenporary
di arrhea when stressed or exposed to a new species of coccidia. This is
especially comon after the doe has been boarded on another farmfor
br eedi ng.

Di agnosi s of coccidiosis can be based on clinical signs or
m croscopi c fecal exanms. Coccidiosis is so comon that it should be
suspect ed whenever kids ol der than about 2 weeks of age are scouring.
Sudden di etary changes can al so cause diarrhea, but these make the kid
nore susceptible to coccidiosis. Thus diarrhea that begins with the
consunption of too much mlk, grain, or lush grass may drag on for days
because of coccidiosis. Oder kids and adults with diarrhea may have
worns rather than coccidiosis, or they nmay have both probl ens
together. Qocysts can be identified if the feces are mxed with a
concentrated sugar solution. The oocysts float to the top, along wth
| arger worm eggs. They are collected and exam ned wwth a m croscope.
QCocysts may be shed in the feces as early as 10 days after a kid is
infected, but often the first attack of diarrhea occurs before oocysts
are available to be identified. In these cases, the trained technician
can do a direct fecal snmear to |ook for smaller nerozoites, which do
not float in the sugar solution.

If a kid dies of coccidiosis, post-nortemexam nation will quickly

give the diagnosis. The small intestine will have many irregul ar raised
white areas, often about 1/8 to 1/4 inch in dianeter. A snear taken
fromthese white spots wll show many coccidial forns if exam ned under

a m croscope.

Whet her or not a goat gets sick with coccidiosis depends on severa
factors. One is the nunber of oocysts swallowed at one tinme. Small
exposures, frequently repeated, lead to imunity. Large exposures
destroy all the intestinal cells at one tine and kill the kid. The age
of the goat is also inportant. This is partly because the ol der ani nal
has wusually had tinme to develop sonme immunity. Al so, very young Kkids
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are nore fragile creatures. Good nutrition (including vitam n E-sel eni um
suppl enmentation in seleniumdeficient areas) helps the goat to defend
itself against coccidiosis. Imunity to coccidiosis is rarely conplete.
This nmeans that the healthy adult goat continues to pass many oocysts
in her fecal pellets. However, nost of her intestinal cells are safe
frominvading coccidia. As each of the 12 or so coccidia species is
completely independent fromthe others, wwth no cross imunity, a goat
that is happily living with one type of coccidia may devel op diarrhea
when exposed to a different type.

Prevention of coccidiosis is very inportant in larger herds if
young kids are to thrive. Once diarrhea has devel oped, nost of the
damage to the intestine that | eads to stunting has al ready occurr ed.
Sick kids are treated to save their lives and to limt contam nation of
the pens, but the owner has already |lost control of this contagi ous
di sease. Several key facts will help to design a prevention program
The first is that the adult goats are the original source of infection
for young kids, because they shed oocysts constantly. Al old bedding
and manure should be renoved fromthe kidding pens before the new kids
are born. Sporul ated oocysts are conmmonly present on the skin of the
udder; thus the kid may becone infected at the sane tine as it takes
its first drink of colostrum The doe's wudder should be washed and
dried before the kid nurses or else the kid should be renoved fromits
dam at once and bottle or pan fed the col ostrum

If only one doe and her kid are present on a farm and the pens are
dry and spaci ous, coccidiosis is not apt to be a problem The kids may
be safely left wth the doe. In larger herds, it is best to raise kids
conpletely separate fromthe adults until they are ready to breed. Even
when rushed fromthe doe to a clean barn, kids still manage to pick up
a few coccidia. As nultiplication is rapid, a few can beconme many very
qui ckly unl ess good sanitation is stressed. Fecal contam nation of feed
and water mnust be prevented. This neans that feeders and waterers
shoul d be outside the pen whenever possible, and arranged so that feca
pellets can't fall in. Gain should be put in keyhole creep feeders
rather than the open troughs that kids love to play and sleep in. Hay
racks al so nust be covered to keep kids out.

Because oocysts have to sporulate to becone infective, exposure can
be reduced by cleaning the pens daily. Slotted floors are hel pful.
However, daily cleaning entails a vast anount of work and give
di sappointing results, if used alone. Ordinary disinfectants don't
destroy oocysts. Even 5 225683497622587700000000000000000000000000000000000
to concentrate on keeping the pens very dry, as nositure 1is necessary
for sporul ation. Leaking waterers should be fixed at once. O herw se,
the wet ground or floor around the water source is a perfect
envi ronnent for oocyst sporulation. Small grassy ''exercise lots'' are
al so very dangerous and should not be used. It is very inportant to
avoi d overcrowdi ng; spreading the kids out decreases the nunber of
oocysts on any given square inch of pen floor or pasture. If many kids
are present on the same farm they should be grouped by age. Putting a
2-week-old innocent kid into a pen with kids 2 nonths old, where
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coccidi al nunbers and i nmmunity have been building up for sone tinme, is
toinvite disaster for the newoner. Oocysts are killed by very cold
tenperatures (far below zero) or by hot dry conditions above 104. Thus,
at the end of the kidding season, pens and feeders should be noved out
into the hot sunshine for natural sterilization.

A variety of drugs may be given orally to treat the kid sick with
cocci di osis. These include sulfa drugs such as sul faguani di ne and
sul f anet hazi ne, tetracyclines (aureonycin or terranycin), and anprolium
(Corid R). Each of these has associated dangers if overdosed. Sulfas
can cause kidney damage in the kid that is dehydrated. Tetracyclines
wWill interfere with rumen function in older kids and adults. Very high
| evels of anproliummay lead to a fatal nervous di sease, called
pol i oencephal onal aci a, because of a thiamn deficiency. Usually
treatnent is continued for about 5 days. Labels and veterinary
instructions should be followed. If the diagnosis is not certain, and
the kid may have bacterial enteritis or pneunonia rather than
cocci diosis, sulfanethazine or tetracycline is usually given instead of
anpr ol i um

Al'l of these drugs are coccidiostats, which neans that they slow
down rather than kill the coccidia. Thus, if a kid is very heavily
i nfected when treatnent is begun, nedication may not help that kid
much. The drugs will greatly reduce the contam nation of the
environnent, and thereby give other kids tine to develop immunity.
After kids have becone immune to the disease they still continue to
shed oocysts. Fecal exans may reveal thousands of coccidia per gram of
feces. Medicating these older kids or adults wll tenporarily reduce
t he passage of oocysts but will not inprove growmh rate. Wthin 2 or 3
weeks after nedication is stopped, coccidial levels will return to
pretreatment values. Thus, except for protection of younger kids, it is
a waste of tine and noney to treat ol der apparently healthy ani mals
that don't show diarrhea. It is far better to separate the young kids
fromthese ol der carriers.

Medi cati on of apparently healthy animals is necesary for kids on
large farms with previous problens with coccidiosis. The aimis to
prevent danmge to the intestines rather than waiting for diarrhea to
occur. For instance, it may help to treat the kids with anticoccidi al
drugs on a daily basis for a week or nore before stressing them by
weani ng or noving onto pasture. In sone herds, a drug such as anprolium
may have to be given daily beginning at 2 weeks of age and conti nui ng
until the kids are several nonths old. Anproliumlevels of 25-50 ng/kg
daily should be used. This is approximately 10-20 ng per round, and is
21/2-5 tinmes the treatnent | evel recommended for calves. Anmproliumis
not approved for use in goats in this country. It can be given to each
kid individually or it can be mxed with the food or water. As an
exanmple, if there are 50 pounds of small kids in a pen, 500 ng of
anproliumis mxed with the water, mlk or feed that they will consune
in one day. The |larger kids, by eating nore, get nore of the drug than
do the small er kids.
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O her newer coccidiostats may be mxed with the feed, but nost of
them have not yet been adequately tested on goats. Runensin R (Mnensin)
at 15 ppmin the starter grain has elimnated the coccidiosis problem
on at |l east one large goat farm This drug is very toxic to horses, so
the nedicated feed should not be left where a horse can eat it.

Anot her potentially useful coccidiostat, now available only for
poultry, is lasalocid. This drug has protected experinental |anbs at
2-4 nmgl/ kg/ day. The poultry industry has found that the coccidia often
becone resistant to a drug after 1 or 2 years. Goat owners nmay al so
need to change drugs if the one in use ceases to be effective in
controlling coccidiosis.

In sunmary, although nost goats carry coccidia and will have
positive fecal exanms, nornally only the young kids becone sick with
coccidiosis. Deaths and stunted kids result. Raising kids separately
fromadults, keeping pens clean and dry, preventing fecal contamn nation
of water or feed, and, in sonme herds, continuous preventative
nmedi cation are necessary to prevent the disease. It 1is neither possible
nor desirable to conpletely eradicate coccidia fromthe adult goats. A
|l ow level infection wth the parasite serves to keep these goats
i mmune to the disease.

,,,,,,,,,,,,,,,,,,,,
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Text

1 Many dairy goat breeders reach a point in the developnent of their
herd when they contenplate comercial nmarketing of their mlk. They may
have been utilizing nost of the mlk produced by their herd to raise
kids for replacenents and for sale as breeding stock. Sonme m |k may
have been sold to neighbors or used in raising calves or hogs. Due to
expansi on of the herd and a good program of breeding and sel ecti on,
heal th, and nutrition, the herd mlk yield now exceeds the demand of
nei ghbors and the few cal ves previously raised.

2 The question arises as to the economcs in the production of G ade
A goat mlk and alternative nmethods of marketing goat mlk. A specific
Grade A goat operation located in Central Arkansas wll be used as an
illustration. The characteristic costs of production and incone from
sales are unique to this operation. The objective is not to show how
much a producer can expect to earn from producing goat mlk but to
del i neate questions which need to be answered in order that a proper
econom ¢ anal ysis can be nade.

3 The Petit Jean Goat Dairy

This goat dairy is |located atop Petit Jean Mountain, 20 mles
sout hwest of Morrilton, Arkansas. The dairy was constructed as a
sem -confinenment systemw th seasonal grazing of fertilized southern
grass-cl over pastures supplenented by purchased alfalfa hay and
comercial m xed concentrates. Pen space was allotted for 125 m | king
does plus bucks and repl acenents. Yearling does fromfive breeds -
Al pi ne, LaMancha, Nubi an, Saanen, and Toggenburg were purchased in 1976
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fromseveral different herds in the Southwest US. First Kkiddings
occurred in January of 1977. The budget belowis for the 1981
production year.

The milk price received fromthe Yellville, Arkansas, processor in
1981 for 3.5butterfat mlk was $14. 65 per cw (hundred pounds). An
addi tional $2.00/cwt winter m |k bonus in Decenber, January, and
February was paid al so. However, mlk production in those nonths was
only 50f the 1981 total herd output, naking the ''adjusted' ™ mlk
price $14.75/cwt for 1981 in average. Transportation of mlk, 150 miles
fromPetit Jean Muntain to Yellville, cost $2.50/cw by an i ndependent
bul k shipper. Collecting and shipping relatively small quantities of
m |k over long distances results in high costs per unit transported.

The principal products sold fromthe Petit Jean Goat Dairy in 1981
were whol esale mlk, cull adult does, breeding bucks and does and cull,
newborn Kkids, primarily bucks. No mlk was sold raw, on-farm as this
is prohibited by Arkansas |law. Cull adults and kids were sold through a
| ocal auction barn or on-farm

The Petit Jean Goat Dairy was designed and |icensed as a Grade A
goat m |k production facility, but in 1981 all mlk was sold to an
evaporating plant at Yellville, Arkansas. The Yellville market only
requires a ''manufacturing grade'' mlk license (G ade C). However
since Gade A facilities had been constructed, little or no additional
efforts were required beyond normal repair and naintenance.

1981 Cost Factors

In Table 1 are prices paid for inputs and received for products in
1981. Several points need to be enphasized. The cost of purchased
alfalfa hay in many parts of the US has risen dramatically as a result
of increased fuel costs. Central Arkansas is ''alfalfa-deficient'' and
good quality baled alfalfa nust be transported several hundred mles
from Kansas, Cklahoma, or Mssouri. Conpetition from a grow ng dairy
cow and horse population at tinmes nakes alfalfa difficult to procure.
Several alternatives to alfalfa have been tried by Central Arkansas
producers, including hay made from | espedeza, sudan-sorghum hybrids and
well fertilized Bernuda grass. Mst have found, however, that dry
matter consunption and mlk vyield are highest when alfalfa is fed.
Dairy goats are known for wasting hay by picking | eaves, rejecting
stenms and pulling hay fromfeeders. Alfalfa pellets offer an excellent
| ow-waste alternative to baled alfalfa. The cost of pellets dry nmatter
are high relative to hay and the cost of investnent in storage
facilities can reduce the advantage from feeding pellets. Drying and
pelleting also can reduce the nutritional quality of pellets,
especially digestible protein.

An anal ysis of the advantage of alfalfa pellets conpared to alfalfa

hay shoul d include anobunt of hay |ost due to wastage (sone waste can be
recovered by feeding to other livestock), increased cost of dry matter
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for alfalfa pellets, annual cost of storage facilities (interest on
i nvestment and annual repairs) and differences in nutritional quality
whi ch nust be conpensated for by purchased concentrates.

Early in 1977 it was realized at the Petit Jean Goat Dairy that the
| abor of one ''owner-operator'', even when supplenented with additional
| abor fromthe famly, was not adequate to handle all the <chores of a
125-doe operation. Part of the problem was in the nature of the dairy
goat production cycle with peak denmands for l|abor in the spring
ki dding and fall breedi ng season. Seasonal |abor demand overl ayed the
constant non-seasonal requirenent of |abor for mlking, feeding, daily
cl eani ng and mai nt enance. Coupled with the need for responsible,
notivated, and qualified help in such tasks as kid raising and m ki ng,
the [ abor requirenent is an input which deserves close attention in the
design and planning of a comercial G ade A dairy goat operation.

Table 1. Prices Paid and Received for Inputs and Products (Petit
Jean CGoat Dairy, Arkansas, 1981)

Pai d For:
[tem Uni t Price
Al fal fa hay ton $105. 00
16
18
Hourly labor, incl. fringe benefits hr 5. 30
M I k haul ing cwt 2.50
Recei ved For: _ _
I tem Uni t Price
M Ik, 3.5butterfat cwt 14. 75
Buck kids, 3 days old head 5.00
Doe kids, 3 days old head 15. 00
Cull adult does and bucks head 20. 00
Breedi ng bucks, 7 nonths old head 200. 00
Breedi ng does, 7 nonths old head 150. 00

1981 Qperati ng Budget
In Table 2 are the 1981 operating costs. ''Cash'' costs are actual
outflows of noney paid in the course of the operation of the dairy.
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"'"Inputed'’ costs, in this case interest on equity capital and

owner -operator salary, are costs charged agai nst the operation but
represent no actual cash outflow. An inputed cost can be defined as
‘'opportunity <cost''; that incone which mght be received if capital
or | abor were used in its nost productive alternative enterprise. The
‘' owner-operator'' borrowed no noney to buy |and, stock, and construct
facilities. Al $86,000 of the capital cost of |land, buildings, fences,
stock, and equi pnment was avail able w thout bank financing. Therefore,
no yearly cash outlay for interest on borrowed capital was necessary.
The opportunity cost of the equity capital an owner-operator has in his
facility is that interest he could earn if his assets were |iquidated
and invested in an alternative enterprise. In this case, there is a 10
i nputed cost which is the approximate interest that could be earned in
1981 in a short-termbond or savings account.

An owner -operator's |abor also has an opportunity cost. A plunber
or electrician who operates a Gade A dairy goat farm foregoes the
salary he could earn in his trade. Along wth the opportunity cost of
equity capital, an owner-operator ''salary'' is often over-looked in
evaluating true costs of operating a dairy. ''Pride of ownership'', the
pl easure received fromowning and m | king a productive herd of dairy
goats, may conpensate for sone of the inputed costs but the reality of
i nconme foregone cannot |ong be ignored.

| nput ed, or non-cash costs, included depreciation of equi pnent,
interest on equity capital (all $86,000 of the capital costs of
constructing and equipping the dairy is equity as no noney was
borrowed), an ''owner-operator'' salary and the mlk used to feed
repl acements ($12.25/cwt).

Concentrate and hay costs nade up 470f the total cash costs. A
m xture of alfalfa and grass hay was purchased with alfalfa used
primarily for mlking does and repl acenents. Young and early l|actation
does, and dry does in late gestation, received the best feeds. Bucks,
unbred, and |late [actation does were fed good quality grass hay,
trace-mneralized salt, and a mninmal supplenent of |ow cost grain.
Attention paid to the appropriate distribution of protein and energy in
feeding the herd will result in an optinumreturn of mlk per dollar
of feed cost.

One full-time | aborer ws enployed at the Petit Jean Goat Dairy in
1981 to supplenent the | abor of the ''owner-operator'' who was actually
a paid manager. During the peak | abor seasons of kidding (late
winter-early spring) and breeding (fall), nore than 80 hours per week,
or 2.0 man equivalents, were required. Hred | abor supplied only 40
hours of any week, with the ''owner-operator'' expected to provide the
remai nder. This is a conmon situation on farnms where total hours above
40 per week are paid at tine-and-a-half or nore and where activities at
ki ddi ng and breeding are critical to the economc health of the
oper ati on.
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Fi ve repl acenent bucks were purchased in 1979 at an average cost of
$350.00. An alternative would have been to purchase frozen senen from
proven sires to produce replacenent bucks out of the best does in the
herd. The choi ce of whether to buy bucks or use frozen senmen to upgrade
the genetic potential of a herd requires careful analysis. There is a
need in the US for data recording on dairy goats to identify superior
sires wwth an adequate accuracy. Use of frozen senen froma buck with
records on a few daughters in only a small nunber of herds is risky.
However, if senen from''proven'' sires is avail able and repl acenent
bucks were selected from superior does, nore rapid genetic progress
woul d be possible at a |ower cost than if replacenent stock were
purchased. Using Al would allow fewer bucks to be nmaintained. In the
case of the Petit Jean Goat Dairy, only one buck per breed would be
needed instead of two. The success with Al in dairy goats wll be
inmportant in the future devel opnment of the dairy goat industry.

Br eak- even Anal ysi s

Cash and '"inputed'' costs in 1981 totaled $68,488.31 or $547.90
per m | king doe. For the operation to be econom cally sound, each doe
shoul d generate at |east $547.90 in inconme from sale of mlk
suppl enented by the sale of cull adults and kids. The budget in Table 2
does not include <costs for raising and selling weaned kids of breeding
quality. In the '""short-run'', for exanple, a period of one or two
years, if each doe had covered cash costs of $352.01 fromthe sale of
her mlk, the operator probably would continue to produce goat mlKk.
However, over the '""long-run'', if inputed costs are not covered, the
operation is not economically healthy. A producer realizes this when a
new tractor nust be purchased or a job is offered at a salary which the
cash profits fromthe dairy operation cannot natch.

The price received for mlk, net of hauling in 1981, was
$12. 25/ cwt. The cash costs of production per mlking doe of $352.01 per
year call for a breakeven level of mlk production of 2,874 | b per
doe. To cover cash plus inputed costs of $547.90, the per doe |evel of
production ought to be 4,473 I b. This level of production greatly
exceeds yearly averages recorded for the top producers, Al pine or
Saanen dairy goats on Dairy Herd | nprovenent production tests between
1968 and 1978.

At a given level of mlk production, what mlk price nust be
received to ''break-even'' on the operation? That is, what mlk price
al l ows the producer to cover all cash costs or cash costs plus inputed
costs? Wth 1981 cash costs of production of $352.01 per doe, the
necessary ''break-even'' mlk prices for production |levels of 1,500,
2,000, 2,500, and 3,000 |Ibs per doe are $23.47, $17.60, $14.08, and
$11.73 per cwm, respectively. At these prices per cw and the
respective | evels of production, cash costs of $352.01 per doe would be
paid for by the sale of mlk. Sone distortion in this analysis m ght
be expected with higher costs for such inputs as feed and veterinary
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expenses at the higher average |evels of production but the anal ytical
procedure remains the sane. G ven the sanme annual |evels of production
per doe (1,500, 2,000, 2,500, and 3,000 |Ibs), the ''breakeven'' prices
per cw mlk, f.o.b. farm necessary to cover cash plus inputed costs
($547.90) are $36.53, $27.40, $21.92, and $18.26, respectively. Unless
the price received for mlk sold is adequate to cover cash plus inputed
costs of production, a producer would receive a better return on his

| abor and equity capital in an alternative enterprise.

Breedi ng Stock Enterprise

The anal ysi s above assunes that only replacenent doe kids were
raised in 1981 sufficient to allow renoval of 30 adult does fromthe
mlking herd s culls. Al buck kids and the remaining doe Kkids were
sold at 3 days of age at $5.00 and $15.00 per head, respectively. As
the genetic potential of a dairy goat herd increases, surplus kids sold
as Dbreeding stock becone a significant source of inconme to suppl enent
that received fromsale of mlk. As an exanple, 50 does and 5 bucks
m ght be raised to seven nonths of age and sold as breeding stock at
$200 and $150 per head, respectively, or a total income of $8,500. The
contribution of the breeding stock enterprise is eval uated by
consi dering the cost of producing the seven-nonth old kids. |In Table 3
is an anal ysis of cash costs for a breeding stock enterprise in 1981.
Total cash costs to raise 55 kids to 7 nonths of age in 1981 woul d
have been $4,878.24. Net income on the sale of 55 kids would have been
$3,621. 76. Sal e of breeding stock would reduce the breakeven | evel of
producti on necessary to cover cash costs from2,874 |b per doe to 2,637
I b. To cover cash plus inputed costs, the reduction would be from 4,473
Ib to 4,236 | b, assumng a mlk incone of $12.25/cw f.o.b. farm It

is inportant to note that all costs in Table 3 are ''cash'' costs. |If
extra investnent in land, building, and fencing is required, or
additional ''owner-operator'' |abor is needed, inputed costs for the

breedi ng stock enterprise would need to be eval uated.

O her Alternative Sources of |ncone

Mar keting whol esale directly to a mlk plant is not the only way to
gain inconme fromthe mlk produced by a dairy goat herd. Alternatives
include direct marketing of mlk in raw or pasteurized form as fluid
or processed products, and growi ng calves or pigs on high mlk diets.
Each marketing nethod has its distinct advantages and di sadvant ages
whi ch a producer needs to accurately evaluate before a decision is
made. Direct sale of mlk is often an attractive alternative to
whol esaling goat mlk to a processing plant, especially in those
states where raw ml k sales are allowed. However, there is also beyond
the capital investnent required for processing, packaging, and delivery
equi pnent, the | abor and managenent required for direct marketing
enterprises. Managenent tinme nust be adequately conpensated at its
value in alternative activities or the enterprise is not producing an
adequat e return. Many producers who investigate direct marketing of
their herd's mlk find that the tinme necessary to process and
distribute their mlk would give a better return if applied to the mlk
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production enterprise in expanding to nore goats or better managi ng the
herd already owned.

A | arge percentage of the goat mlk produced in the USis fed to
wet hers, calves and pigs. Calves are usually dairy breed cal ves
(Hol stein nost common), bulls and heifers, purchased at or near birth
at auction or on contract fromlocal cow dairynen. These are grown to a
wei ght of 300 to 400 Ib or greater on goat mlk and sold as feeder
steers, replacenent heifers or heavy veal. Pigs are purchased as feeder
pi gs and grown to slaughter weight of 200 to 220 I b on a conbi nation of
goat mlk and solid feed. The returns earned fromsuch enterprises are
dependent upon narket value of the ''finished ' product, rate of
grow h, efficiency of conversion of goat mlk to bodywei ght gain,
overhead costs (buildings, |and, equipnent, etc.) and |abor and
managenent requirenents. Losses fromnortality and norbidity can nean
the difference between profit and loss in calf and swine feeding
activities; veterinary and nedicine costs are often the result of poor
managenent. Calves nmaintained on high mlk diets for |ong periods of
time (beyond nornmal weaning) are susceptible to digestive upsets
resulting in margi nal bodywei ght gains. Were specialty markets for
wet hers for goat barbecues, veal calves, or replacenent heifers exist,
and where market opportunities for goat mlk are limted, using mlk to
rai se livestock can be an econom cally viable enterprise.

Concl usi on

The production costs for 1981 for the Petit Jean Goat Dairy in
Morrilton, Arkansas, are presented to illustrate the procedure to
eval uate the potential for profitability fromthe production and
mar keting of goat m |l k. Values for various inputs and anounts used to
produce goat mlk vary from region to region and between herds within a
regi on. The budgeting procedure, however, remains the sane: an
accurate accounting of all inputs, both cash and inputed, should be
nmade to determne the cost of producing a unit of goat mlk. Watever
the method of marketing of goat mlk, it is inportant that the
evaluation include return to equity capital and owner-operator |abor.
Producing high Ilevels of dairy goat mlk froma healthy herd and an
efficient dairy is an econom ¢ managerial and pronotional chall enge.
Wthout a realistic, continuous econom c eval uation, an enjoyabl e hobby
or part-tine goat dairy could becone a frustrating and expensive
enterprise.

VI DF 42, 43, 44, 45, 46, 47
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1 General -- Nature of the Products
Cultured goat m |k products are those products made fromgoat mlk
by culturing with specific mcroorganisns (bacteria) so as to induce
specific changes in flavor, physical, and chem cal qualities. The nost
noti ceabl e change is the conversion of lactose to lactic acid which
results in the devel opnent of a sour flavor. The increase in acid
content, neasured by an increase in titratable acidity and reduction
in pH, causes denaturation or coagulation of the mlk protein which
results in the great increase in viscosity. Oher | ess noticeable
changes include the production of other flavor conpounds and changes
in the physical dispersion of mlk fat, protein and sonme mnerals. As a
result of the synthesis of lactic acid, there is a decrease in the
| act ose content of the mlk so that it may be nore acceptable to
persons who have difficulty digesting |actose. The production of
uniformy high quality cultured products depends on practicing great
care in preparation of the mlk, providing suitable cultures of uniform
activity, and careful processing of the product.

2 The sale of cultured goat mlk is dependent upon the product being

uniformin flavor and body characteristics fromday-to-day. Uniformty
from one day to the next is nore difficult to obtain in cultured
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products than in other itens in the dairy Iline. This is so because
conditions favorable to the growh of the cultured m croorgani sns al so
encour ages the growm h of organi sns which produce undesirable flavors
and body qualities. There is also the possibility that the desired
bacterial growh will be prevented or greatly reduced by the presence
of antibiotics or bactericidal chemcals in the mlk. A third cause of
partial or conplete failure to attain in desired mcrobial gromh is
the presence of bactericidal factors known as bacteriophage. Wth all
of these possibilities for inadequate or interrupted bacterial growh,
sone failures are to be expected resulting in the final products being
| ess than desirable or outright unsal eabl e.

Manuf act uri ng Procedures

Sel ection and Preparation of MIk or Cream-- Only Grade A quality,
fresh sweet mlk, free of objectionable flavors and foreign materi al
(antibiotics, bactericides, etc.), and of |ow bacteria and somatic cel
content should be used to nake cultured products. There is an
inclination to think that because cultured products have a sour flavor
they are a good dunping ground for old or off-flavored mlk or cream
Such is not the case -- incubation generally anplifies objectionable
flavors, rarely covers themup. Thus, the previous statenent takes on
greater inportance.

The mlIk or creamto be made into butterm |k, yogurt, or sour cream
shoul d be standardi zed for fat content. It also may need to have the
mlk solids-not-fat content adjusted if |ow Standardization of the
conposition is essential to assure the legality of the finished product
as well as its uniformty. Consuners have as nuch concern about
uniformty in the foods they purchase as in the suits or autonobiles
they buy. Butterm |k is usually made fromskimmlk (less than 0.5m |k
fat); yogurt may be nmade fromwhole mlk (3.25 225683497622587700000000000
low fat mlk (0.5 to 2.5 22568349762258770000000000000000000000000000000000
18 225683497622587700000000000000000000000000000000000000000000000000000000
body (viscosity) it may be due to low protein content, in which case the
mlk solids-not-fat may need to be increased. Such nay prove to be
i mpossi bl e wunless | owtenperature vacuum evaporat or equi pnent is
avai | abl e because Grade A nonfat dry goat mlk nay not be avail able
comrercially. Superior quality cultured mlks can be made when the mlk
solids-not-fat content is adjusted to 10 to 11

Proper pasteurization of the mlk or creamto be nmade into a
cultured product is very inportant. If raw products are used, the
normal mcroflora reproduce rapidly during incubation and undesirable
flavors generally result. This is so critical that the heat treatnent
recomrended for these products is 185F (85C) for 30 mnutes. The high
tenperature not only deactivates the bacteria and enzynes but al so
denatures the protein which aids in devel oping the snooth thick body
desired. Follow ng pasteurization, the product should be cooled to the
i ncubation tenperature. Great care should be exercised in preventing
recontam nation of the pasteurized naterial.

Cul tures: Purchase vs Propagation -- It is not possible to nake
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fine quality cultured products w thout having bacterial cultures of
proven purity and activity. Fortunately, a nunber of organizations make
a busi ness of supplying such materials. |nproved techniques now nmake it
possible to supply cultures in a formready to be added to the
custoners pasteurized mlk or cream Even so, many manufacturers of

cul tured products, including cheesemakers, prefer to maintain their own
stock of not her cultures.'' Skilled personnel, special equipnent, and
facilities providing a controlled atnosphere are needed for conplete
success in that operation. Mdst snmall operators will have fewer
failures and nore uniformquality through the use of ''ready to use'

cul tures.

Those who are using rather large quantities of bulk starter culture
on an alnost daily basis may find it economcal to carry nother
cultures. To do so successfully, the technician nust have know edge of
m cr obi ol ogy and aseptic technique. An especially high quality mlKk
nmust be used as a culture medium Facilities nmust be provided for
sterilizing the mlk and all utensils used. Tenperature controlled
i ncubators nust be provided, if several kinds of culture are to be used,
it would be necessary to have an incubator operating at the
tenperature nost favorable to each species of mcroorgani sm

Setting and I ncubating Cultured Products -- Wile each kind of
cul tured product requires specific procedures, all have sone comonality
in the treatnment required. After the mlk or cream has been
standardi zed as to conposition and heat treated to deactivate bacteria
and enzynmes normally present, it should be cooled to the setting
tenperature. Precisely what that tenperature should be depends on the
ki nds of organisns introduced by the culture. A summary of the kinds
of m croorgani sns used in making various cultured products together
Wi th suggested sources of culture, rates of inoculation and incubation
conditions is shown in the acconpanying table. It is possible to vary
these conditions and nake high quality products, but a specific set of
condi ti ons should be adhered to once the desired product has been
attained. To do so the operator mnust have equi pnent and supplies which
permt conposition control and tinme and tenperature regul ation.

Butterm |k, Dip, and Sour Cream-- The details of nmanufacture of
these products are discussed at the sanme tinme because the
m croorgani sns used in all of themare simlar. That is not to say that
the cultures used should all be identical -- sone variation in species
and m xed species can be used to produce differences in the finished
pr oduct .

There is a major difference in the several products as to their mlk
fat content. Butterm |k is wusually made fromskimm |k because it
originally was the by-product fromchurning butter out of sour cream
so was essentially free of fat. Butterm |k can be made fromm |k of any
fat content; it is thought of as a product for drinking. By increasing
the fat content of the base, chip-dips and sour cream are produced.
They usual |y have a consi stency suitable for dipping or spreading. A
of these products are frequently used as ingredients in baked or other
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prepar ed foods.

Viscosity is very inportant in consumer evaluation of these
products. Cenerally, it is not possible to get the desired viscosity
W thout adding to the mlk solids-not-fat (MSNF) of the base -- this is
especially true in nmaking butterm | k. A superior product usually
requires the skimmlk to contain 10 to 11 percent MSNF. If G ade A
nonfat dry goat mlk is available, it is no problemto add a sufficient
quantity (usually 1 to 2) to increase the MSNF content to the desired
| evel. In the absence of nonfat dry goat mlk, the easiest procedure is
to concentrate part of the skimmlk in a vacuum evaporative condensor
and add that back to the remai nder of the skimfor butterml|k. Sour
cream and di ps may require added MSNF, dependi ng on the conposition of
the mlk fromwhich they were obtained and the nmanufacturing process
used.

The procedure followed in setting these kinds of cultured products
consists of adding the desired quantity of the inoculumselected to the
prepared mlk base in an aseptic manner and stirring the mxture til
honogeneous. This batch is then allowed to remain undi sturbed, with the
desired tenperature maintai ned throughout the incubation period, until
the desired degree of acidity has devel oped. That nay be estinmated by
tasting, but tests for titratable acidity and/or pH give nore precise
control. Usually a titratable acidity in the range of 0.7 to 0.8 is
desired -- it wll continue to increase while the product is cooling.

When incubation is conpleted, the product should be cool ed by
circulating cold water around it and agitating it mldly. Devel opnment
of too much acid, or too vigorous agitation nmay cause the protein to
separate fromthe whey, in which case cheese has been produced instead
of butterm k.

Special Cultured MIks: Kefir and Acidophilus -- Production of
these types of cultured mlk drinks should be undertaken only to neet
speci al market requirenents. The production procedures are not so nuch
nore specialized or difficult, but the finished products are sonmewhat
unusual and so little known as to require special marketing.

True Kefir is a drink devel oped by utilizing both bacteria and
yeast as the culture organisnms. The fernentation involves the
production of lactic acid, carbon dioxide, and ethyl alcohol; acid to a
concentration of about 0.8, alcohol to about 1, and carbon dioxide to
give slight effervescence. It is a delightful drink used extensively in
sone parts of the world but not made rmuch in America. A substanti al
mar ket for the product probably could be developed if one w shed to
make the effort.

Aci dophilus butterm Ik is also a specialized product for which no
mar ket has been devel oped. It utilizes the activity of a bacterium
Lact obaci | | us aci dophilus, which is capable of converting a greater
proportion of the lactose to lactic acid. The lactic acid content of
the finished product approaches 2a | evel of sourness not generally
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accepted in Anerican markets. This organismis one of very few capable
of surviving the strong acid (pH +/- 2) of the human stomach, which
nmeans that when consuned, living organisns pass into the |ower

di gestive tract where they may live and reproduce. There is sone
evidence that this may aid digestion and have ot her healthful benefits.

Yogurt -- Even though yogurt has been consuned for centuries by sone
people, it is arelatively newitemin the dairy product line in the
US. The products being nmanufactured here are not the sanme as the old
worl d products. Yogurt made from goat m |k provides excellent sales
potential; wherever offered, it has been well received.

Inits sinplest form yogurt is a cultured mlk product, but as it
is offered to the consuming public in the US, it has becone nore
conplex as to manufacture and sale. This is because a variety of
different fornms are being produced. There are now two basic products --
one is a viscous liquid suitable for drinking, and the other is
sem-solid and eaten with a spoon. The yogurt consunmers in other
countries prefer is a sinple cultured mlk product, but in the US the
maj or share of the market is for products with added fl avoring
material. Specially prepared fruits and berries are nost frequently
used for flavoring yogurt. The flavored yogurts have undergone
diversification - there are three different nmethods used for flavoring
material distribution. The nost wi dely used has the flavoring
di stri buted throughout the body of the yogurt -this is called
Swi ss-style yogurt. Another fairly common yogurt is called Sundae
style; init, the flavoring material is all in the bottom of the
package. This style product is supposed to be eaten by discharging the
product fromthe carton onto a plate with the result having the
flavoring material flow down the sides of the yogurt in the manner of
an ice creamsundae. In practice, nost of the yogurt is eaten directly
fromthe package, so a third style has been devel oped with the
flavoring material at the top of the container. Each formor style of
yogurt does require sone special procedures in manufacturing and speci al
packagi ng equi pnment when nade in |arge quantities.

Yogurt to be consuned as a drink is nade in essentially the sane
way as butterm |k excepting a different conbination of mcroorgani sns
are cultured which necessitates a higher incubation tenperature. Skim
mlk is nost frequently used, but either low fat or whole mlk can be
used for vyogurt. It should have a consistent fat content, and may
requi re added MSNF. After standardization and pasteurization, the mlKk
shoul d be cooled to 110 to 114F. It should then be inoculated with
about 1.250f each of the two bacteria Streptococcus thernophilus and
Lactobacillus bulgaricus. After thorough m xing the inoculated mlk
shoul d remai n undi sturbed until the desired acidity is attained -
usual Iy about 0.9 The coagul um should then be broken by gentle
stirring and cooled by circulating chilled water around it. If the
unfl avored product is desired, it can be packed when cold, if flavored,
the flavoring material (fruit puree is nost frequently used) should be
added at a rate of 12 to 20, thoroughly distributed, and then
packaged. The nost frequently encountered problens with this product
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are separation of clear whey and settling of the flavoring material in
the package. Both are associated with insufficient viscosity in the
yogurt. High tenperature long tinme heat treatnent and increased NMSNF
content of the mlk are the nost effective renedies. If the fruit
particles in the flavoring material are too large, they wll settle
out. Mdst fruit flavorings prepared for use in yogurt have sone

sweet ener added, if not it may be added with the fruit if desired. Two
to four percent added sweetener may nmeke the product nore acceptabl e.

The manufacture of yogurt which is intended to be spoonable and of
custard-1like consistency is a little nore conplicated. Wile the basic
procedure is the sane, some nodifications nmust be made to provide the
greatly increased viscosity. Three alternatives can be used to do so.
The first, probably the nost difficult for the goat dairyman, is adding
MENF to the mlk. The second alternative is to prepare the mlk and
inoculate it in the usual way, then package it and incubate it in the
package. The tinme and tenperature of incubation would be the usual.
This permits all the viscosity devel oped during incubation to be
retained in the finished product, since it is never agitated after
packagi ng. If alternative nmethod nunber two is practiced, a |level of 11
to 12MSNF may be adequate but if alternative nunber two is not
feasible, the level of MSNF required may be 13 to 14 The third
alternative and the easiest and cheapest by far is to incorporate a
wat er - bi ndi ng agent or stabilizer (usually gelatin or a special starch)
to the mlk prior to pasteurization. Any desired viscosity can be
attai ned by adjusting the anmount added - |ess than 1 Os usually
adequat e.

Each of the three alternatives have di sadvantages whi ch nust be
consi dered. The main problem wth increasing the MSNF is that in nost
situations it sinply cannot be done because no commercial product is
available or is so large that small quantities of goat m |k cannot be
handl ed. Alternative nunber two may require special package filling
equi pnment and certainly requires nore space for incubating the product
at controlled tenperature. Al so, cooling of the product when incubation
is conplete is slow and costly and is conducive to nore variability in
the finished product. The third procedure offers good quality contro
at | ow cost but necessitates showi ng the presence of the additive on
the | abel. Sone custoners find this objectionable even though sone
nutritive qualities may be inproved by the added naterial.

Packaging Cultured Goat MIk Products -- Mst cultured products are
packaged in 4 to 8 oz cups because they generally are consuned as
snacks. Bul k packages, varying fromquart to 10 | b size have al so been
used sucessfully. Only single serving size packages can be used for
maki ng products with the flavoring material separate fromthe cultured
m | k. Mst regulatory agencies require packages to be filled
nmechani cal | y. The manufacturer should check with the proper regulatory
body about packaging requirenents and al so about proper |abeling of
the products. In nost situations, these products nmust carry nutritiona
information on the label. If required, it nmust be quite definitive; and
this necessitates very stringent conposition and quality control in the
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manuf act uri ng process.

Maki ng Cul tured Products for Honme Consunption -- No speci al
di rections need be given for making butterm |k, chipdips, sour cream
special cultured mlk drinks, or yogurt in small quantity for hone
consunption. The information previously given is applicable.
Modi fi cations of the procedures described woul d have to be nmade as to
equi pnent used, etc. But to make products which are of high quality, it
will be necessary to use high quality mlk or cream A reliable source
of culture should be patronized, and close control of the |evel of
i nocul ation, tenperature and tine of incubation nust be practiced.
Yogurt maki ng for home consunption can be sinplified because packagi ng
is not an inportant consideration. Wien incubation is conpleted and
the desired flavor and body attained, it can be cooled and held i n bul k.
If it isto be flavored, the flavoring material can be added when
served.
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Heal th and D sease Managenent

Di arrheal diseases are common in newborn kids, as they are in
calves, lanbs and piglets. It is the authors inpression that these
di seases are continuously present (endemc) in fewer goat herds and the
norbidity, severity and nortality are lower in goats than in newborn
cal ves, piglets and probably | anbs. The nost severe diarrheal diseases
are colibacillosis and salnmonellosis. In calves, these two are also the
nost common whereas | ess severe, non-specific causes of diarrhea may
predom nate in kids. The discussion which follows will pertain nostly
to colibacillosis and salnonellosis; some of what is said will be the
result of extrapolation fromcalves and sheep and some will be fromthe
very few reports and experience on goats.

Transm ssi on

The primary source of infection is feces of infected animls and
transm ssion is by ingestion. The propensity of young kids to nurse
objects especially just after being bottle fed and their inate
curiosity, often satisfied by nouth, nmake them easy prey for infection.
Al objects which can be contam nated by feces are potenti al
transmtting agents including bedding, pails, nipples, clothing,
tools, feed, water and the skin of the udder and perineum of the
not her. The organisnms are often ingested within mnutes after birth.
The nore intense the managenent system and dense the popul ation the
nore heavily contam nated the environnent becones.

Sal nonel 1 osis may have the additional source of infection; that is,
the nother herself may be a |atent (inapparent) carrier. In the latter
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case shedding the organismis precipitated by the stress of kidding.

Sal nonel | osi s

Probably nost species of the genus Salnonella (S.) are capabl e of
produci ng enteric disease in farm animals. S. typhimuriumis the nost
comon of the genus in goats and cattle in the USA but the incidence of
S. dublin infection has increased dramatically in cattle in the Western
United States. S. dublin is nmuch nore likely than S. typhimuriumto
forma latent carrier state by quietly residing in the |ynph nodes and
tonsils of <cattle, only to energe, produce disease and transmt
infection during time of stress such as calving. S. typhinmurimis nore
likely to subside after initial exposure and to recur only when the
source of infection reappears.

Reports of the disease in goats are sparse, therefore the follow ng
general i zations may not be valid. However, S. typhinuriumseens to
affect any age goat with a short, fatal course and is highly
contagious. S. dublin may be | ess contagious and infected goats seem
nore apt to recover.

Clinical Signs -- The peracute case is found dead w thout previous
signs and is nost frequent in the new yborn. The acute form has been
reported in 2-4 week old kids with a high norbidity and nortality (32
of 35 animals dying) and in adults over 1 year old. First there is a
profuse, watery, (the fecal consistency nay be nore |ike paste or putty
with S. dublin) yellow diarrhea; this is rapidly foll owed by
depression, rapid dehydration and weakness. Sone die in 8-12 hours,
nost in 24-48 hours and a fewlive for a week. The tenperature may
reach 106-108 but often returns to normal or subnormal near death.

Ti ssue Changes -- Post nortemfindings are often not striking. The
peracute case nmay have excess fluid in the abdom nal (peritoneal) cavity
and heart sac (pericardial space); there may be tiny (petecchial)
henorrhages in various parts of the body especially around the heart,
the mddle small intestine may fill with gas, contain sone fluid and
have a thin wall

Acute cases will have mld to noderate inflanmmation (reddening) of
the inner lining (nmucosa), and less frequently henorrhagic enteritis
will be present. The outer surface of the intestine and |linings of the
body cavities (serosa) wll |ikely have petechial henorrhage. The
nmessenteric | ynph nodes are usually enlarged, wet and when cut have a
soft consistency. In animals that live longer, the Iliver will appear
enl arged, have rounded edges and often the gall bladder is full. Only
rarely will the intestinal nucosa show varyi ng degrees of erosion or
ul ceration. Increased volune of anber joint fluid wth or without white
fibrinous clots or casts are not an unconmmon finding in the joints of
| onger | asting acute cases.

Di agnosis -- Signs will mmc colibacillosis, coccidiosis, certain
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parasite infestations and enterotoxem a; tissue changes are al so
nonspecific. It is inportant to conduct a necropsy exam nation on the

first as well as all animals dying. It is equally inportant to attenpt
isolating the <causative organismat |east fromthe intestinal
contents, the nessenteric |ynph nodes and the |liver. A diagnosis of
Sal nonel losis is inportant because it will indicate the need to
concentrate nore on prevention than on drug therapy. However npst

| aboratories will not be able to type the species of Sal nonella that

was isolated. It is inportant that this be done, however, and for this
purpose the isolate can be sent to the National Animl D sease Center
in Ares, lowa via your regional Federal Veterinarian's Ofice.

Prevention and Treatnent -- The few reports of Salnonellosis in
goats have been very di scouragi ng regardi ng prevention and treatnent.
However, the strict managenent practices enployed in well run cow

dairies should al ways be foll owed and should hel p keep Sal nonel | osi s at
a low | evel

Prevention and fluid therapy will be discussed as a separate
section because it applies to all enteric and many other diseases.
Managenent practices that prevent or reduce the anount of exposure to
Sal nonella sp. is the only real hope of control for an endenm c herd.
The follow ng treatnment recommendati ons are made with the reservation
that they are often not successful.

Chl oranphenicol is a drug that is not cleared for wuse in goats and
shoul d only be given under veterinary prescription. It is inactivated
by a functioning rumen and should therefore not be given orally to the
kid that has started to eat roughage in any significant quantity.
However, it is often the only drug to which the organismis sensitive.
Tri met hopri m sul f adoxi ne conbi nati ons and nitrofurans have been

successfully used in calves and systenm c Sal nonellosis will sonetines
respond to anpicillin.
Dehydrati on and aci dosis should be conbated wth oral, intravenous

or subcutaneous adm nistration of fluids, electrolytes and energy as
wi ||l be discussed |ater.

Col i bacillosis

The bacterium Escherichia coli (E. coli) has several serotypes,
nost of which are normal nonpat hogeni c i nhabitants of the
gastro-intestinal tract. There are pathogenic serotypes, however; sone
of these are capable of gaining entrance to the body (septicemc form
t hrough the intestinal wall, others remain in the intestinal tract and
liberate a toxin which is absorbed by the body and causes generalized
di sease and di arrhea (enterotoxogenic fornmp. A mlder enteric form
W t hout signs of toxem a but causing diarrhea, is a third and
internmediate form Colibacillosis is a disease of very young aninals
usual ly 2-10 days ol d.
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Clinical Signs -- The septicemc formusually occurs in the first 4
days of life and when there has been no absorption of col ostral
anti bodies. The animal is depressed, weak, anorectic (won't eat), the
tenperature is elevated early but drops below nornmal when the aninal
becomes weak and goes down. Diarrhea is not common. Death usually
occurs in 2 days. Animals surviving for a week may show signs of the
organismlocalizing in the joints, brain, eyes or lungs. The septicemnc
formis the nost common formin lanbs and is usually peracute. The
sane may be true in kids. ++++M SSI NG DATA++++

The nost inportant factor in determining an animal's ability to
survive colibacillosis is the seruminmunoglobulin | evel before the
ani mal devel ops the disease. Antibiotic therapy may help animals with
mar gi nal to adequate serum anti body |evels but are probably of no val ue
in hel ping the agammagl obulinem c (no i nmunoglobulin in the serum
ani mal .

Prevention of Colibacillosis and Sal nonel | osi s

Newborn rum nants are born with anti bodi es against various disease
produci ng m croorganisns (gerns). These anti bodies are proteins called
i mmunogl obi ns. A newborn kid receives all of its protection
(1 mmunogl obul i ns) against gerns as a result of drinking the col ostrum
m |k produced by its nmother. MIk of the very first mlking contains
many tinmes nore anti bodies than does that of the second and |ater
m | kings. Further the intestinal tracts of the newborn can absorb the
antibodies at nmaximumrate only during the first 12 hours of [ife;
absorption decreases rapidly from12 to 36 hours after which tine no
nore are taken into the blood stream In addition to these circul ating
anti bodies there is another type (local antibodies) that attach to the
surface of the intestinal tract, are never taken into the bl ood stream
and do a certain anmount of bacterial neutralization from this
posi ti on.

Thus, colostrumis the first essential nutrient of the newborn.
Wthout it, death of the newborn can be assuned. As a rule of thunb,
one ounce of first mlking colostrum per pound body wei ght (of the
ki d) should be received by that kid in the first 8-12 hours of life.
ldeally this would be given in small quantities frequently. Renoving
the kid fromthe nother imedi ately after kidding has tw advant ages.
First the udder can be cleaned prior to mlking (this should be done
even if one insists on letting the kid nurse) and the kid is renoved
from the relatively early heavy exposure to pathogens. Second, by
feeding with a bottle, one will know how nuch colostrumis taken by the
kid and can force feed the anobunt not voluntarily consunmed. During the
ki ddi ng season, extra first mlking co l|ostrumcan be frozen in ice
cube trays, transferred to plastic bags for storage and di spensed,
thawed and fed as needed. Measure the size of your cubes. They are
probably 2/3 to 1 ounce each.

Housi ng i s probably the next nobst inportant consideration in the
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prevention of enteric diseases of the newborn. Much of what will be
suggested may be inpractical or at |east not cost effective under

ordi nary circunstances when there is no problem However, if an enteric
probl em becones endemc in a herd, sonme or all of these neasures may
need to be taken regardl ess of inconvenience.

Bef ore proceedi ng, however, two observations are worth stating.
Many tinmes with any adverse change in the health status of a herd or
individual (not Iimted to enteric problens) a nmanager will hesitate
or even refuse to nake recomended changes on the grounds that the
managenent system has not changed ''for years'' so the system could
not be contributory to the sudden problem now being faced. One can
often and for a long time get by wth slightly I ess than opti num down
to even poor managenent practices. For reasons that often cannot be
expl ai ned even by the veterinarian, a variety of subtle adverse factors
wi Il accurmulate and finally culmnate in an epizootic of worrysone to
severe proportions. This will usually not be corrected by one step of
manageri al inprovenent, rather drastic nmeasures are usually required to
reestablish opti mum health.

The second observation is especially applicable to enteric diseases
but applies to all areas of health nmaintenance. One optinmal managenent
has achi eved good health mai ntenance, there is a strong tendency to
rel ax, take short cuts and save noney. This wll result in a recurrence
to subopti mum health of the herd. Once can only hope that this change
is dramatic enough to be noticed and corrected. Unhappily the dranmatic
change is often preceeded by a prol onged period of gradually
di m nishing gromh rate of kids as well as decreased reproductive and
productive capacity of the adults.

Ki ds should be renoved fromtheir nothers to a well cleaned, dry
pen, free fromdrafts. Newborn Kkids should have access to the warnth of
a heat lanp in cold weather (however, if the barn is closed and
heated, respiratory problens will |ikely develop). Crowding should be
avoi ded; ideally wwth no direct contact with others. The kid pens
should be separate fromthe adult herd. Ideally different personnel
woul d be in charge of kid care than those attending ol der and adult
animals. An alternative would be to care for the unweaned kids, then
the weaned kids, then mlk and care for the adults.

After weaning the kids, pens should be cleaned thoroughly by
scrapi ng, then detergent and water, then disinfectant. The pens shoul d
be allowed to dry, sprinkled with line and left idle 2-4 weeks.

Feeders and waterers should be constructed so as to always prevent
their fecal contam nation.

Fluid and El ectrol yte Therapy -- Miuch of the body's fluid and
el ectrolytes (mnerals and other circulating chem cals necessary for
normal body function) are lost via the feces (manure or stool) when an
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i ndi vi dual has diarrhea. Wien this loss occurs at a rate that exceeds
the replacenent rate by the mlk or mlk replacer, a condition referred
to as ++++M SSI NG DATA++++

The kid with 8 Oehydration is obviously depressed and eyes appear

sunken. This can occur wthin 12 hours of the tine the appetite ceases.

Dehydration can preceed clinical diarrhea because the fluid and
el ectrolytes will have been leaving the body and going into the
intestinal tract (not considered part of the body) during the 6 to 12
hour period prior to clinical diarrhea. The 8 Oehydrated ani nmal
shoul d receive 150 m intravenously over an hour and an additional 300
m  subcut aneously of Ri ngers bicarbonate with double the concentration
of KC1, NaHCO3 and Dextrose |isted above.

The 10 Oehydrated kid is usually down but can be made to stand and
his legs are colder than the rest of his body. The 12 Oehydration
animals is flat on his side, unable to stand. The prognosis with this
severe dehydration is rather poor. The fluid therapy is conducted at
the sane rate but for longer periods until desirable hydration is
obt ai ned.

When followi ng any treatnment, check the animal in four to six hours
and repeat fluid therapy according to the degree of hydration at the
tinme.

After two days of oral electrolyte therapy wthout mlk or mlk
replacer, the latter is gradually reintroduced into the diet by 1/4 mlKk
and 3/4 electrolyte for 1 feeding, 1/2-1/2 for 2 feedings and 3/4 and
1/4 for one nore feeding. It may take a couple of days for the diarrhea
to stop.

If antibiotic therapy is not effective in 3 days, it 1is not going
to be. Body tenperature, alertness and perhaps appetite will be better
i ndi cators of response to antibiotic therapy than wll cessation of
diarrhea. The latter may not stop until after oral fluid therapy is
di scontinued. In all cases antibiotics should be used at | east two days;
if there is a positive response, use for 3 days.
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P. H Samelwitz; U of Del aware, Newark
Anat ony and Physi ol ogy

Digestion in the goat is the process by which ingested feed
materials are broken down and readied for absorption through the
gastrointestinal (G@) tract in order to furnish energy and buil di ng
bl ocks needed by its netabolism Al feed sources originally are the
result of plants utilizing the energy of the sun and the m nerals of
the soil, wthout which the herbivorous goats and other farm aninals
coul d not exist.

In the food chain, the primary consuners are the herbivorous
ani mals. They have specially devel oped fore-stomachs and G tracts that
enable themto utilize cellulose and other fornms of plant
pol ysaccharides. They are also naintaining |arge synbiotic popul ations
of bacteria and protozoa in these fore-stonmachs, which can break up the
conpl ex structures of plant celluloses into digestible sugars and a
vari ety of useful organic acids. Sonme energy fromthis breakdown is used
by the bacteria to synthesize their own body mass, proteins and
vitamns, which are then later utilized by the herbivore when the
bacteria pass on down the Gtract and are thensel ves digested by their
host, e.g. the goat.

Her bi vores are classified into: pre-gastric fernentors, rum nants
or pseudo-rum nants; and post-gastric fernentors, whose cecum has
evolved to function simlarly to a degree as the forestonmach of
rum nants. Cows, sheep, goats and deer are rum nants, horses and
rabbits are nenbers of the second group.
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Pre-gastric fernmentati on enables the nost efficient utilization of
roughages, which are fernented and chem cally degraded before passing

into the small intestine, where nost nutrient absorption takes place.
I n post-gastric fernentation, the bacterial break-down occurs in the
cecum after roughages have passed through the snmall intestine. Such

animal s derive benefit fromcecal fernentation by resorting to the
practice of coprophagy (feces eating).

Feedstuffs basically consist of six kinds of nutritive nmaterials:
carbohydrates, fats, proteins, vitamns, mnerals and water. Through
di gestion, they becone available to the goat by way of absorption in
sinple chem cal forns such as sugars, fatty acids, glycerol, am no
acids and salts.

Mout h

The initial step in digestion is prehension, the conveyance of food
into the nouth. In the goat, the I|ips, teeth and tongue are the primary
prehensil e organs. The |ips of goats and sheep are nost inportant in
sei zing feed, while the cow nakes nore use of the tongue for grasping
and tearing of grasses and forbs. Thus, the goat is capable of greater
selectivity in its grazing. Goats, |like other rumnants, |ack an upper
set of incisor teeth. Instead they possess a hardened dental pad,
agai nst which they bite.

Mastication, or chewing, is necessary for the reduction of feed to
smal l er particle sizes. Goats, exhibit an accentuated |ateral novenent
of the jaws while chewi ng, which greatly increases the grinding action
of the teeth. These lateral novenents result in the nolars devel oping a
sharp, pointed surface on the inner edge of the I|ower teeth and on the
outer edge of the upper teeth. Due to the fact that the upper jawis
wi der than the Iower jaw, only one side of the nmouth can be used at a
time to grind the feed.

Wil e grazing or browsing, the feed is only chewed enough to be
mxed with saliva to forma bolus of suitable size to swallow. Saliva,
which is a m xture of serous and nmucous fluids, is released by the
stimulation of chewing fromfive pairs of glands. The parotids, which
are | ocated behind the angle of the jaw, the subnmaxillaries, on the
inner sides of the parotids; the sublinguals, on each side of the
t ongue base; and the inferior nolar and buccal glands in the cheeks.
Saliva functions primarily as an aid in mastication and swal | ow ng,
along with providing sone enzymatic (anyl ase) breakdown of starches.
Saliva contributes very inportantly to the buffering of runen
fermentation, provides nutrients to runen m croorgani sns and certain
anti-frothing properties.

Pharynx and Esophagus

When the bolus has been forned, it is passed through the pharynx
into the esophagus, which is a nuscul o- menbranous passageway connecting
the pharynx to the runmen. The bolus is projected forcefully through the
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esophagus and into the runen. The rapid novenent is made possi bl e by
the presence of striated nuscles in the esophagus of rum nants, not
found in nost other aninals.

Conmpound St omach

Upon entering the runen, the bolus is subject to mcrobial
fermentation. In young rumnants, liquid feed will by-pass the runen,
entering into the omasuminstead. This is acconplished by neans of the
esophageal groove, a fold of mucous nenbranes that can be forned in
response to the nechanics of sucking or pursing. The rumen (paunch) is
the | argest conpartnent of the conpound stomach in the adult rum nant
consisting of four conpartnents (the runmen, reticulum onasum and
abomasun) or three fore-stomachs and the true stomach. The runen has a
capacity of 4-5 gallons in the adult goat. The pHin the runen 1is kept
within a range of 5-7 nornmally. The runmen serves as fernentation vat,
organ of maceration and grinding, bacterial digestor, and organ of
absorption. The bacterial populations nay count 10 billion cells per
gram Ciliated protozoa usually are also present in the runen, besides
a nunber of flagellated m croorgani sns. Runen nuscul ar contractions
churn the boluses with the other contents of the runen. The runen
m cr obes break down plant fibers into sugars and organi c acids. Sol uble
conpounds are absorbed through the runmen walls which are covered with
many papillae, while the |l|arger food particles may require to be
remasti cated before they can pass out of the runmen. This involves al so
the reticulum the second of the four stomach conpartnents.

The act of rum nation is acconplished by a conbinati on of factors.
There is an increase in fluid pressure of the reticul orunen
conpartnents acconplished by extra-reticular contraction; there is
al so, a contraction of the diaphragm creating negative pressures in
the trachea; and the sudden contraction of the diaphramtightens the
esophagus which is normally in a collapsed, flacid state. This, results
in the passage of reticulorunen material into the esophagus.
Anti-peristaltic novenents of the esophagus transfer the bolus to the
mout h, where ''cud-chew ng'' occurs. The bolus 1is rechewed at the
goat's leisure, re-insalivated and swallowed again. The feed material s,
because of smaller particle size, have a conparatively higher specific
gravity and will eventually pass through the reticuluminto the onasum
The total residence tine of feed spent in the runmen is usually about 8
hours.

The predom nant end products of fernentation in the runen are the
vol atile fatty acids (VFA), which consists of 60-70acetic acid,
15- 200001: 0000r opi oni ¢ acid, 10-15butyric acid and snmaller anounts of
| onger chain VFA's. Sone al cohol is also fornmed in small anounts. These
fermentation products fromthe runen are absorbed through the wall and
pass into the bl oodstream About 900f the energy required by the
rum nant is provided by these short chain fatty acids.

Runmen fernmentation results in large quantities of gas, principally
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net hane and carbon di oxi de. Anmpbunt and rate of gas evolution is
directly related to type of feed. For this reason, rum nants are

prom nent bel chers, and if the belching process is inhibited, e.g. by
foam ng, the animal will bloat. The nmechanics of eructation (bel ching)
are conplex, and are associated with secondary runmen and specific
reticulumcontractions. Runen gas is forced out by contraction of the
dorsal blind sac of the runen. It is allowed to enter the esophagus by
the relaxation of its |ower sphincter diaphragm The esophagus fills
with gas, the | ower sphincter closes, and the upper pharyngo-esophageal
sphincter relaxes. The gas is released into the nasopharynx, while the
nasopharyngeal sphincter is closed. The glottis renmai ns open while the
lips are closed, so that nuch of the gas enters into the |ungs and
respiratory system

There is a free flow of naterial between the runmen and reticul um
and vice versa. The reticulum is the second and snall est of the four
conpartnents of the goat conpound stomach, meking up only about 50f
total volune. It is lined wwth a nucous nenbrane that is folded into
hexagon |i ke patterns (honeyconb). The reticulumreceives the heavier
substances fromthe runen and serves as a nuscular transit reservoir.
Contraction of the reticulumaids in the rumnation process, but is not
vital. Rumnation will occur even if the reticulum is renpved.

Feed passes then into the 3rd conpartnent, the omasum which
consists of many folds (maniply) and conprises about 70f the total
vol ume of the conpound stomach of goats. Here, excess noisture is
removed fromthe ingested feed, and finer grinding occurs here al so,
even after rumen-recticular fernentation. The omasumis not involved in
the rum nation process.

Feed then passes into the abomasum or true stonach. d andul ar
secretions of gastric enzynmes and hydrochloric acid are produced, and
its functions are simlar to the stomach of nonagastric species. It
makes up about 80f the total volunme of the conpound stomach and is
essential to life. The abomasum consists of 3 parts, the fundic, body
and pyloric regions. The pyloric region joins the small intestine,
separated by the pyloric sphincter nuscle. dands of the fundic area,
near the omasoabomasal orifice, secrete a nucus which protects the
wal | s of the abomasum from protei n-degradi ng enzynes and hydrochloric
acid, secreted by the fundic and pyloric glands. The fundic glands are
the nost inportant for digestion. A specialized secretion fromthe
fundus conbines with vitamn Bl2 to stinulate the production of red
bl ood cells.

Gastric juice, consists of water, inorganic salts, organic
subst ances and hydrochloric acid, and between four to six liters per 24
hrs are secreted in goats. The enzynmes rennin, pepsin and gastric
| i pase are part of the organic constituents of gastric juice. Rennin is
the enzyne for mlk coagulation, acting on mlk casein by producing a
gel-like mass, in preparation for the protein digestion by pepsin.
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Pepsin, fromits precursor pepsinogen, converts proteins into
peptides, internediary products of digestion. Further breakdown of
proteins does not occur in the abomasum Gastric |ipase degrades fats

eventually to fatty acids and glycerol, operating in conjunction with
bile (an emul sifying agent) after the chyne (the liquid feed) |eaves
the stomach and reaches the small intestine. Feed chyne is noved

t hrough the conpound stonmach and abomasumin peristaltic waves of
contraction. Sone novenent is also attributed to reticular actions that
lift the body of the abomasum by virtue of its thin nuscular
attachnment. The acidity of the abonasal contents usually renains close
to pH of 3.

Smal |l Intestine
Feed passes fromthe abomasuminto the duodenum the first segnent
of the small intestine, in a series of spurts of 30-40 m each, as the

pyloric sphincter opens. Such spurts may last for 10-15 mnutes, after
which little feed passes. Sone feed nmay be returned to the abomasum
fromthe duodenum by antiperistaltic contractions; in goats, about 40
of the chyne reaching the duodenum may be returned to the abomasum for
a short tinme. The rate and vol une of discharge from the abomasumis
dependent upon the anmount of feed that is present in the duodenum

Wil e digestion in the abomasum occurs in an acid environnent,
duodenal di gestion depends on an alkaline nmedium By the tinme the feed
chyme has reached the | ower end of the duodenum the pH nust have
risen from3 to about 8 normally. Pancreas, liver and gl ands of the
duodenum contri bute secretions that nake the nedi um al kal i ne.

The pancreas is a diffuse dual - purpose gland |[|ocated al ong the
duodenum and secretes enzynes for starch, fat and protein digestion via
the pancreatic juice into the intestinal tract, when stinulated by the
hor nones pancreozym n and secretin which are produced in the smal
intestine. The pancreas al so produces the hornones insulin and
gl ucagon.

Anot her gl andul ar secretion, the bile, is produced by the Iiver and
stored in its gall bladder (horses and rats have no gall bl adder, but
goats do). Chol ecystokinin, a hornone that cones fromthe snal
intestine, controls release of bile fromthe gall bladder. The purpose
of bileis to emulsify fats in the chyne, thus enabling |ipase enzynes
to work effectively. Bile also aids in alkalinization of the chyne in
t he duodenal tract.

There are four general types of glands located in the small
intestine. Brunner's glands are situated in the subnucosa of the
duodenum producing an anylase enzyne which is needed for the reduction
of sugars. The crypts of Lieberkuhn are deep folds in the intestinal
nmenbr anes, and al t hough they are not true glands, they contain enzyne
producing cells. Peyer's patches are congregations of |ynphoid tissue
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inthe walls of the small intestine. They control popul ations of | ocal
bacteria, function 1in antibody production and aid in fluid filtration.
Speci ali zed secreting cells of Paneth, the crypts of Lieberkuhn, and
goblet cells of the intestinal tract secrete an intestinal nucus.

Movenments of the intestines churn the contents, and mx in the
di gestive secretions. Intestinal notility also brings the chynme into
contact with intestinal nenbranes for enhanced absorption of
nutrients. Peristalic contractions propel the chyne through the
intestine, and assist the flow of blood and Iynph in the walls of the
i ntestine.

There are three main aspects of intestinal novenent. One is of a
propul sive nature, including peristaltic and antiperistaltic notions.
Pendul ar novenents and rhythm c actions are related to intestinal
absorption. Third, there are control novenents which initiate or stop
peristalsis by the «creation of waves.

After the duodenum feed chyne passes through the section of the
small intestine, called ileumand jejunumto the |arge intestine.

Large Intestine

The large intestine mainly functions to renove water fromthe
intestinal contents, and to concentrate the feed residues for excretion.
In order to nmaximze water renoval efficiency, the large intestine
causes delay in the rate of passage of intestinal contents. Wile feed
may transverse through the small intestine in about 3 hours, it takes
approximately 18 hours to nove through the large intestines. This is
especially inpressive considering that the large intestine of goats is
only about 61/2 feet long, while the small intestine is alnost 36 feet
| ong. The extent of water resorption fromthe large intestines in goats
is relatively high, as evidenced by their dry faces, and is an
i nportant water conservation nmechanismin goats.

Mat eri al passes fromthe cecum a blind pouch |ocated at the
juncture of the small and large intestine, to the first part of the
| arge intestine by peristaltic novenents, which undergo periods of
high activity and al nost inactivity. During high activity, pressure
waves of 6-36 seconds can occur, Wwth a novenent occurring about once
each mnute. The extent of digestion and absorption of nutrients in
the large intestine has not been studied closely.

The | ast foot of the large intestine, the rectum is a nodified
storage organ for the fecal material. Upon accumnul ation of sufficient
anounts, nervous stinulation triggers defecation. The anus is |ocated
at the termnation of the digestive tract. It 1is nmade up of two
sphincter and a retractor nmuscle, all of which are nornmally closed,
except during defecation.

Studi es of goats have indicated that it takes about 11-15 hours for
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feed material to pass through the digestive system Maxi mum excretion
is achieved in about 30 hours but does not reach conpletion until 6-7
days later. In goats kids, the rate of passage increases to a constant
| evel at and after weaning.

31 The conmpound stomach accounts for 670f the total digestive
capacity of the goat, while the small intestine holds 21 The cecum
of little significance in rumnants, has a capacity of only 20f the
total. The large intestine and rectum account for the final 10

32 The rum nant digestive systemof the goat, by virtue of its |arge
rumen ' holding tank,'' is working non-stop throughout the adult life
of the animal. O her aninmals have digestive organs and secretions that

al ternate between periods of stress and inactivity, while the goat nust
continually manufacture digestive juices and enzynes day and night, 24
hours a day. A breakdown in this conplex process for even a brief period
can result in acute and potentially deadly situations for the
rum nant .

VI DF 146, 147
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Text

1 Taking goats to a showis like taking children to nursery school;
they are at risk to every disease available. As long as this is
under stood, the positive aspects of show ng can be bal anced agai nst
t he negative aspects and a decision can be nade to show goats or choose
sonme ot her nethod of pronotion.

2 Predi sposi ng Causes of Disease (Stressors)

Protect animals during hauling fromexposure to wnd, rain, dust,
excessive heat and cold. When traveling only a short distance to reach
a show | ocation, place conpatible animals of a simlar size together
and al |l ow enough space so they can help support each other while the
vehicle is in notion. For long hauls, there should be Iots of beddi ng
and enough roomto permt the goats to Iie down. Open pick-up trucks,
slatted horse trailers and canpers wth little ventilation offer
di ffering but equal opportunities for stress on show ani nal s.

3 To find out how stressful the ride is, try riding wth the goats.
|f you are barely able to craw out of the truck or trailer afterwards,
do not be surprised if the goats don't show well or ''break'' wth sone
infection follow ng the show.

4 Reduci ng Stress at Shows
Several factors may nmake show ng | ess stressful:

1. Arrive at the show well ahead of tine.
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2. Be sure that a veterinarian has exanm ned al l ani mal s entered and
found them heal t hy.

3. Place aninmals in a clean, safe pen.
4. Provide plenty of famliar hay.

5. Make sure that aninmals have plenty of rest and quiet before they
are brought into the show ring.

6. Do not overbag your doe so that her |legs have to sw ng around
her udder. At showtine, an wudder should be filled to about the
size and texture it reaches at peak |lactation on twice daily
m | ki ng.

7. Provide drinkable water - nmany goats refuse to drink chlorinated
or other ''strange'' water at shows. Many who show goats bring
fromhone a 10 gallon mlkcan full of water to be sure their
animals will drink enough. Sonetines, strange water can be nade
acceptabl e by adding a quarter cupfull of nolasses or a
t abl espoonful of baking soda per three gallon bucket.

| ndi vi dual Goat Stress

Goats vary in their ability to wwthstand the stress of being on the
show circuit. Sone goats appear to thrive on it and eat well, naintain
production and nanage to | ook good nost of the tine. These aninals are
very likely to be sone of the nost reliable producers at home as well.
The goat that is easily upset on the show circuit, and needs a |ot of
i ndi vidual attention, wll probably not show well, neither will she
produce to her potential in a |arge herd.

In many ways, showing results in the survival of the fittest. An
aged doe, with good conformation and the constitution, both nental and
physical, to survive the stresses of production and showng is a truly
adm rabl e ani mal .

Di seases

These can be divided into two groups. Firstly, there are those that
occur during or immedi ately after a show, so there is little or no
doubt as to where the disease cane from Secondly, there are the
di seases which take a long tine to develop and there is no reliable way
of telling where they cane from You only know that goats have been in
contact with goats from other herds and nore di sease problens are now
present than you think are justified.

Acut e Di seases

The nost obvi ous epidem c disease in this category is sorenouth, a
virus di sease capable of infecting humans. Sores and scabs appear on
the guns, |ips and nose, and occasionally around the teats, tail,
eyelids and feet. Sheep also suffer from this disease, and since nmany
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goats are housed in the sheep pens at fairs, it is possible for goats
to acquire the disease by contact wth scabs and virus on the pen
wal | s. Handling of goats by judges and visitors wll also spread the
di sease. Thorough exam nation of goats as they arrive at the show w ||
not elimnate risk of this disease. A goat may have no lesions at all,
when she arrives, but nay be incubating the disease, and then the sores
and scabs wll appear on the lips a few days later. During this tineg,
she has spread the virus to many ot her goats.

Pi nk-eye, or conjuctivitis, nmay be due to an injury if it only
affects one eye of one goat. If it spreads fromgoat to goat, then it
is an infectious conjunctivitis. Any pink-eye case will be aggravated
by dust, flies and bright sunlight, and affected ani mals shoul d be kept
out of the sun and the wind with easy access to food and water.

Respiratory infections are very conmmon after susceptible aninmals
have been to a show, and the infection often spreads through the rest
of the animals that did not go to the show, especially if there was no
isolation of the returning goats. Goats will cough and have a nasal
di scharge. They may run a fever, be off-feed, and stand around, in a
depressed state with drooping ears. There is no one specific infectious
organismthat causes this. Very likely there are several agents
involved, simlar to the shipping fever situation in cattle. After
several shows and bouts of respiratory infection, nost goats devel op
sone resistance. After that, it is wusually only the newconers that wl|
be affected. However, sone aninals may remain as chronic coughers, and
t hese often relapse into pneunonia follow ng stresses such as a sudden
change in the weather.

I f pseudorabies exists in the | ocal hogs, then goats should not be
housed near hogs, or transported in hog trucks to the fair.

Rot avirus infection has been reported to cause acute shorterm
diarrhea in show goats, but the prevalence of this virus in US goats is
not known. Digestive upsets may occur at the fair, but this is wusually
due to erratic feeding schedules and strange food and water rather than
any infectious disease. Mastitis may occur as a result of injury to
t he udder during transport or the stress of overbaggi ng.

Long Term Di seases

It is highly unlikely that show ng goats will expose themto any
parasites that they did not have already. It is also highly unlikely
that goats will contract tuberculosis or brucellosis because these

di seases are extrenely rare and subject to regulatory action.

The i ssue of abscesses and transm ssion via shows is controversial.
The di sease, caseous |ynphadenitis, is caused by Corynebacteriumovis
(pseudot uber cul osis). These bacteria have been shown to be capabl e of
causi ng an abscess in a goat, after being placed on the skin.
Therefore, it is prudent to avoid contact wth abscessed goats and
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sharing of potentially contam nated equi prent such as collars, halters,
brushes, clippers, etc. be tween herds.

15 A goat infected with this organismis a hazard to other goats. An
abscess, regardless of the stage of devel opnent, should be sufficient
to have the goat barred fromthe show under state |aws prohibiting the
exhibition of animals with signs of contagious or infectious disease.

16 Heal t h Papers
Bef ore goats are shipped or shown in another state, health

requirenments for the state of destination should be followed. First,
call the state veterinarian's office in your own state and ask what
tests and docunents are required at your destination. Mst states
require a Health Certificate witten and signed by an Accredited
Veterinarian stating that the aninmal (s) and the herd of origin are free
fromtubercul osis, Dbrucellosis and any evidence of infectious or
cont agi ous caprine disease. Unfortunately, many health certificates do
not represent a thorough exam nation of the animals shipped nor a clear
know edge that the herd of originis free of disease. Therefore, a
health certificate does not take the place of careful veterinary
exam nation of consigned animals i Mmedi ately before their entrance to
shows and sal es. Even so, the animals could be incubating an acute
di sease, they could be incubating a |long-termdi sease |ike Johne's, or
they could be carriers, yet show no signs; and the veterinarian is
correct in accepting the health papers and accepting the animl for the
show or sale. It is not safe to presune that goats are healthy, just
because they have heal th papers.

17 Concl usi ons
The experienced showran on a sumer long circuit knows which goats
can withstand the stresses, and that nost of them have devel oped an

immunity to the acute illnesses anyway. The novice, with a new show
herd of highly susceptible animals will have far nore problens wth
acut e di seases.
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Heal th and D sease Managenent

It is inportant to recognize that the principles and problens
associated with raising goat kids are no different fromthose of
raising other farm aninmals. the beginner who is raising only a few
animals in a place where kids have never been housed will experience
fewer and sinpler problens than the person who has been raising |arge
nunmbers of kids in the sanme building for many vyears. It follows, that
the system of managenent wused in the early years of raising goats nmay
not give the sane results three or four years later, when the kid
nunbers have increased, and the pens have been in constant use. Pens
shoul d be cleaned, sanitized and |eft vacant for as |long as possible
bet ween each batch of newborn kids. Raising kids outside in snal
portabl e pens or hutches has been wuseful in preventing kid | osses due
to diarrhea, pneunonia and sone other diseases that have becone a
problemin | ong established goat herds.

Preparations Prior to Breeding

(1) Cull the problem goats before breeding. Does wth chronic
pneunonia and mastitis, disabling arthritis and poor body condition
will not have kids with the best chance of living. These does w ||
serve as a focus of infection for the rest of the herd and the next
generation. Cull does who have a history of producing kids with
probl enms. Cull poor producers and those with personality traits that
make them a nui sance in the herd. Devote nore tine to your higher
quality and best producing goats. The return on investnent of tine and
noney W ll be greater and efforts nore satisfying than being burdened
with work on a |large nunber of |lesser quality goats.

http://www.inform.umd.edu/EdRes/Topic/AgrEnv/indd/goat/DISEASE_MANAGEMENT.html (1 of 5) [4/15/2004 12:09:50 PM]



DISEASE MANAGEMENT

(2) Keep only as many does as can be fed and cared for properly.
Under nouri shed goats in late pregnancy are likely to devel op pregnancy
toxem a, and may deliver kids with poor livability. Overnourished goats
have a tendency to do the sane thing. Pay attention to the condition of
i ndi vi dual does.

(3) Check with a veterinarian regarding the iodine and sel enium
status of soils in the area. Goats in iodine dificient areas should
have access to |loose iodized salt at all tinmes. If not, the kids wll
be born with goiters, may be born dead or die shortly after birth. In
seleniumdeficient areas, it may be advisable to supplenent the goats
with selenium in one or nore of the foll ow ng ways:

a) use a trace mneral salt or a mneral mx fortified with
sel eni um

b) inject the pregnant does with vitamn E plus sel eni um
pr epar ati ons;

c) seleniumcan be incorporated into grain m xes such as calf
starter and dairy concentrate;

d) inject the young kids with vitamn E plus sel eni um
prepar ati ons.

I f the necessary suppl enents are not provided, the kids may die of
acute nuscle damage in the heart, or suffer from nuscul ar weakness,
may be especially susceptible to pneunonia or have difficulty sucking
and may inhale mlk. Seleniumvitamn E supplenentation nay prevent
| osses fromvarious fornms of white nuscle disease in selenium
deficient areas of the US. Sel eni um poi soning may occur in areas of
the country where soil seleniumlevels are high, so it is inportant
that you discuss with your veterinarian the need for sel enium
suppl enentation. Extra seleniumnmay be vital, a waste of noney, or
toxic, depending on the area of the country.

Preparations Prior to Kidding

(1) Plan ahead and buy supplies |like vaccine, nipples ++++M SSI NG
DATA++++

(6) Kid pens should have three solid sides with the fourth side
gated and open to the floor. This provides adequate air novenent and
yet prevents drafts. A design simlar to a calf hutch, with an outside
pen, is appropriate. Avoid wood preservatives and all | ead-based painted
surfaces because these may be toxic or irritating. Slotted floors with
spaces not exceeding 3/8 inch wide nay be used for hot weather pens for
ki ds. Avoid construction nethods that permt heads or |egs to be caught
in openings, thus causing broken | egs or strangul ation.
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(7) Decide with the help of a veterinarian what the health program
will be for the kids. Devise a record keeping systemto make sure the
program and plan is followed, which kids received which treatnent and
what needs to be done.

(8) There are various infectious goat diseases which nay be
controlled or reduced by renoving baby kids fromtheir dans at birth
and raising themin facilities, separate frommture aninmals in the
her d.

Kid Care at Parturition

(1) The kid born during a normal parturition seldom needs human
hel p to survive.

(2) Kids born during dystocias or difficult birth nay need help.
The nost inportant thing is to clear the nucus out of the nouth and
start the kid breathing. Poke a straw up the nose to provoke sneezing.
Pinch hard on the skin between the toes or on the ears or the tail.
This will usually make a kid screamand in order to scream it nust
breathein first. A kid which is not breathing well, will not inflate
its lungs properly and will be a candidate for pneunoni a.

(3) The unbilical cord may be trimed to about one inch |ong and
then dipped in tincture of iodine. This will control infections such as
bacterial arthritis (joint-ill) and septicem a, caused by bacteria
entering via the cord.

(4) Be sure the kid gets colostrumearly. Hand mlking the doe and
bottle feeding the kid is the npbst certain nmethod of insuring a known
i ntake. Col ostrum contains antibodies which gives the kid tenporary
prot ection agai nst diseases to which the doe was subjected. Feed
colostrumas quickly as the kid will nurse to gain the greatest benefit
fromanti bodi es. Save extra colostrumfor later feeding. Freeze several
i ce cube trays of colostrumand store the cubes in a plastic bag in the
freezer. If a fresh doe is ill with mastitis or has no mlk, it's easy
to thaw several cubes and warmthemto body tenperature in order to
give the newborn kid its first feeding of colostrum If there is no
goat co |ostrum avail able, use day-one cow col ostrum pay extra
attention to sanitation, and raise the kid away from other goats, until
it is several weeks old and is better able to resist infection.

Kid Care Till Waning

(1) Dirty mlk bottles, dirty nipples and erratic feeding schedul es
wi || cause digestive scours. Baby kids may be successfully fed with a
pan and it's easier to clean themthan a bottle. A lanb bar may be a
| abor saver and use of cold mlk in the lanb bar can prevent kids from
drinking too much milk at one tine. Nursing the nother is a tine
honored nethod and often used, especially after the first couple of
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hand feedings with colostrum The choice of rearing nmethod depends on
the owner's preference.

(2) To control pneunonia, ventilate the barn so that there is never
any snmell of ammonia and that neans down at floor |evel where the kid
has to breathe, not 5 feet up in the air where you breathe. |If
noi sture condenses on the ceiling in winter, insulate the ceiling and
ventilate nore. Young kids are nuch healthier in a cold, dry
environnent than they are in a warm danp, snelly one. It makes no
sense to let kids out in the fresh air in the daytinme and then | ock then
in a snelly barn overnight.

(3) Restrict contact of kids with adult goats, other goat raisers,
and especially newy purchased kids. New arrivals and any goats that
have | eft your prem ses and are returning, should go into quarantine
for at |east two weeks.

Sonme Di sease and Parasite Problens and Control Procedures

Tetanus -- This occurs infrequently but is very distressing to both
t he owner and the goat. Qccasionally, it follows disbudding and is nore
likely to occur with rubber band castration, than any other nethod. If
the risk is considered to be high, then kids should receive 150 units
of tetanus antitoxin at the tine of disbudding and castration. This
will give tenporary protection. For conplete protection, vaccinate the
kids wwth 2 doses of tetanus toxoid starting three weeks after the
initial dose of the tetanus antitoxin.

Ear Mtes -- Ear mtes are quite common in kids if the adults are
i nfected. When they scratch their ears and shake their heads at an
early age, they should be exam ned and treated with a mticide. The
infected ears often show a scaly, grayish naterial in the ear canal
The mtes can be seen easily when the material is examned with a
magni fying gl ass on a piece of black cloth.

Lice -- Wen kids scratch and rub thenselves, they should be
exam ned carefully for lice. All goats should be checked periodically,
especially in late winter. Blood sucking lice are large and easy to
see because they don't travel much. Biting lice are tiny and straw
colored; they may cause intense itching. Wien it is necessary to treat
any animal in the herd for lice, all animals including baby kids and
t he bucks shoul d be i ncl uded.

Wrns -- Bottle or pan fed kids raised in isolation rarely becone
infected with wornms prior to weaning. However, kids allowed to run with
their dans may becone infected. Cinical signs include: weakness,
unthriftiness, anema (guns and nenbranes under eyelids are pale),
chronic constipation or diarrhea by the tine they are two to three
nont hs ol d.

Coccidia are single-celled parasites that live and nultiply in the
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intestinal wall. It is inportant to understand that many ki ds and
adults carry light infections of the parasite, yet are ++++M SSI NG
DATA++++

If you do not vaccinate prior to the show season, you run the risk
of acquiring the diseae on the circuit, and this will put your show
string out of conm ssion for several weeks as the di sease works its way
t hrough your herd. If you have a small herd wth little or no contact
Wi th outside goats, and you have never had the disease in your goats,
do not vaccinate. Both the vaccine and the natural disease can cause
| esions in humans, so be very cautious in handling vaccinated and
affected animals.

Caprine arthritis - encephalonyelitis (C.A E virus) -- This virus
is w despread throughout nany goat herds in the USA. Adult goats that
are infected may show no signs at all, or they may have puffy knees or
various stages of crippling arthritis. Cccasionally, kids wll be
affected by an incurable, progessive paralysis usually starting in the
hind | egs. The major route of transm ssion appears to be mlk and
colostrumfrominfected does. Kids drink the mlk which contains the
virus and becone infected. On farns where the disease is a problem and
goats show arthritis 1 year of age, owners are now experinenting with
raising the kids on cow s colostrumor pasteurized goat colostrum
followed by cows mlk or pasteurized goat mlk, because pasteurization
kills the virus. Wile this technique results in a marked i nprovenent
in the appearance of the legs of yearlings, it cannot be counted on to
elimnate the disease, since there are other possible routes of
transm ssion. There is no vaccine and there is no cure so far.
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Text

1 There are few goat dairies in the United States that are operated
as a conmmercial enterprise capable of generating enough incone to be
sel fsustaining. Most often the goat enterprise is considered a
suppl enent al source of both incone and food. Information conpiled by
USDA on goats enrolled in official production testing prograns (DH A)
(DHIR) indicates that in 1980, 670f the herds had |ess than 10
m | ki ng does, 23had between 10 and 20 m | ki ng does and herds nunberi ng
nore than 50 m | ki ng does were but 20f the total.

2 Mar ket
Most of the m |k produced is consuned at hone. Sone dairies close

t o housi ng devel opnents have been successful in building a jugging
business while a smaller nunber have ventured into pasteurizing,
processi ng and packaging fluid mlk, cheese, yogurt and ice creamfor
distribution to retail sales outlets including health food stores. The
nunber of conmercial processors available to which raw mlk may be
shipped is indeed small. Building or finding a market for goat mlk is
truly one of the major econonmic factors to consider if herd size and
production is designed to exceed hone use needs.

3 State Requirenents
In order to produce mlk and sell it legally to a whol esal er, nost
states require dairy goat mlk producers to neet the sane requirenents
demanded of dairy cow m |k producers. This includes housing for the
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ani mal s whi ch woul d be acceptable fromthe standpoint of drainage,
cleanability, light and ventilation. MIKking parlor areas nust be
constructed so that all floors, stalls, walls, ceilings and feeding
facilities are cleanable daily with water under adequate pressure. This
mandates that all surfaces in the mlking parlor, including the mlKking
equi prent, nust be made of stainless steel, glass, plastic or washabl e
pai nted surface which is <classified ''acceptable'' under FDA-state
approved standards.

Most mi |l k regul atory agencies require that mlk be held in cans or
stainl ess steel bulk tanks at a tenperature under 40 F. They al so
require regular inspection by an approved dairy sanitarian at
specified intervals.

A di scussi on of econom cs of goat keeping may not be a practical
consi deration for those owners who produce mlk for hone use and who
make up a majority of the dairy goat industry. If it is viewed as an
exercise to produce food for the table, a husbandry-hobby pastine; a
desire and/or need for goat mlk in place of cow m |k, then econom cs
may be of secondary or little inportance.

M | k Produci ng Potenti al

The average production of does on DHIA test in the United States is
nearly 1650 | bs of mlk per year. That's about 4.5 pounds of mlk for
each day in the year or just a taste nore than two quarts per doe per
day. Nature says that fresh does give the greatest anmount of mlk so
production may range froma high of 12 or 14 pounds per day down to
zero at the tinme the doe dries off. Sone does may produce between 3000
and 4000 pounds per year while others may produce closer to 500 pounds.
Therefore the econonmi cs of a goat herd depends on the m |k producing
potential of the animals. If mlk can be sold for 85 cents per quart
via a jug sales outlet at the farmor hone and 45 cents per quart to a
comrercial mlk processor one can easily calculate the gross incone
frommIlk by nultiplying quarts sold tines price received per quart.

Sal e of Stock

A second source of income may be realized from sale of kids not
needed for herd replacenent purposes. Mist breeders believe that
registered animals and m |k production records are an essential part of
a successful animal nmerchandi sing program Sell a kid at three days of
age for $30; a cull doe for $50; a grade mlking doe for dairy purposes
at $150 and a registered doe for $250 or nore; a grade kid at 3 nonths
of age for $65 or if registered for $100 and one can add gross income
fromall sources contributing to the positive side of the enterprise
| edger.

The Hone Dairy

Costs are nmuch nore conplicated to calculate. How fancy do you pl an
to make the goat dairy? A couple mlking does and their offspring can
be housed in a snmall shed that may be of no value except to house the
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animals. As long as it is clean and dry with plenty of light and fresh
air the housing is solved. Does can be mlked on a mlking stand in one
corner and no one is concerned. A mlk bucket, mlk strainer, sone
feeding and watering utensils, a neans to cool the mlk (an ice water
bath works great, followed by the household refrigerator for storing
mlk), then add a fork, shovel, and broom and you're in business.

The Commercial Dairy

However, if plans are to go public with mlk sales or sell to a
comrerci al processor and build the herd to 50 or 100 or nore mlKking
does then the subject of cost econom cs changes greatly. Now the
t houghts turn to major construction of barns to reduce |abor needed to
feed the aninmals and clean out the manure and refuse. Hay and straw
storage buildings are needed and if the forages are produced on the
farm ei t her purchase and upkeep costs of tillage and crop harvesting
equi prrent or | ease of sane is necessary. Let's add a m | king barn or
parlor, a mlkhouse, bul k tank, washi ng equi pnent, perhaps a mlking
machi ne or pipeline mlker, electricity, water, detergents and many
other itenms too nunerous to nention.

If the decision is to go big and invest in buildings and machinery
and truly be a commercial goat dairy, the production level in the
m | king herd and gross incone becones terribly inportant. Now, there
is interest to pay, nortgage principal to pay, equipnent repair costs,
veterinary care and the nmany cost features not of real concern to the
owner of one to ten mlking does. There is no relevancy to a
di scussi on of econom cs when considering these two extrenes. The best
advi ce on econonics is to enter your appropriate |evel of goat
husbandry w th open eyes.

At any size of herd there are a nunber of managenent practices that
will affect greatly the econom c outlook of profit perhaps nore so than
t he buil di ng and equi pnent.

Breed Early

Growi ng young stock to enable breeding at 7 nonths of age reduces
t he nunber of nonproducing animals in the herd at any one tine and
increases total lifetine mlk produced. Animals that are big enough to
freshen at 12 nonths of age but stand around another six to ten nonths
in anon-mlking state because the owner doesn't believe in early
breedi ng are costly, nonproduction units in a herd.

Si ngl e Breed
Keep one breed of goats. This decision greatly increases genetic
i nprovenent potential, especially in a small herd of 20 or fewer does,
and reduces the needs for keeping one or two bucks for each breed
sel ect ed.

Cul I Does
Keep only the nunber of mlking does needed for mlk demands. To
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permt the mlking herd to multiply because you have becone attached to
certain animals and cannot bear to sell or cull is often a costly
practice. Low producers who fail to put mlk on the table or extra does
who produce nore mlk than is needed for the table or for sale should
be noved out of the herd.

Sell Kids

Sell kids not needed for herd replacenents or for sale as breeding
stock. If this decision can be nmade at 1 to 3 days followng birth, the
extra colostrum can be fed to kids being raised, you have nore herd
mlk for the table or for sale plus fewer growing costs, vet bills and
| ess labor. A day old kid nay sell for $30 at the | ocal narket. You may
feed it mlk, grain and hay until 90 days old and sell it at that sane
mar ket for $60. Costs far exceed the extra sale incone.

Low Mortality

Keep kid nortality low. A good sanitation program feeding regine
and clean, dry housing is wusually all that is required. H gh nortality
reduces aninmals available for sale and often necessitates the purchase
of mature animals to keep mlking herd nunbers at a desired | evel.

Use Extra MIk

Try selling extra goat mlk during flush production periods rather
than feeding it to a pig or veal calf. An optionis to learn to nake
cheese that can be stored and aged to provide food during those
'dry'" nmonths. Try freezing sone of the extra mlk. Wasting precious
mlk is a fairly common practice.

Correct Feeding

Avoi d overfeeding and underfeeding of grain. Underfeeding
especially during periods of high production, greatly reduces mlKk
production potential for the |actation. Overfeeding can cause excess
fat to be laid down in the udder and reproductive tract thus reducing
breedi ng performance and mlk production potential. Both extrenes are
obviously costly practices. Buy a grain mx fornulated for a rum nant.

Prevent Feed Waste
Bui | d hay mangers that prevent wasting of hay, especially the
precious | eaves fromclovers and alfalfa. Goats are notorious forage
wast er s.

Year-round M|k

A mlk market is better served if breeding practices in the herd
encour age freshening the does over as wide a tine span as possible.
This is especially valuable during base building periods and as an aid
to providing the custoner wwth a year-round source of mlK.

Keep Records
The selling price of does and their offspring is enhanced if those
animal s are registered and parentage is docunented, and if high mlKk
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records are docunented through a DHI A testing program

Use a Processor

If a coomercial processor is available it is usually nore econom ca
to sell the mlk to the plant or to enploy that service to process and
package under your |abel. Quality control in mlk and mlk products
for the novice is a difficult art and science to nmaster and cost of
processing equi pnent is beyond inagination.

Those points are not |listed in priority order; neither are they the
sole factors to consider. However, if the goat enthusiast is to have a
chance at a profitable econonmical enterprise, his or her managenent
abilities nust be positively accounted for in addition to the cost of
brick, nortar, concrete and stainless steel, feed and ani mal s.

Budget

In the foreseeable future a snmall herd of 5 to 10 high-producing
regi stered does will produce an adequate quantity of nutritious mlk to
supply several neighborhood famlies. The incone from sale of mlk
wi Il pay for the out-of-pocket costs to feed and care for the animals
and extra incone can be realized fromsale of breeding stock to other
dai ry goat enthusi asts.

Those who plan to produce goat mlk for sale off the farnstead
shoul d nake as accurate a budget of cost and incone as is possible.
Overestimate the costs and underestimate i ncome on your first attenpt
and refine it later. Have a realistic plan at the time you approach the
| endi ng agency. At the sane tinme be working with the mlk regulatory

agency and, if applicable, the mlk plant where the mlk wll be
received. It's better to answer their questions before any concrete is
poured or nail driven. If marketing is to be done by the ownerproducer,

be sure you have nore than a verbal contract with the prospective buyer
(hospital, health food store, etc.) and know edge of the specific
quantity they wll purchase. If stock nust be purchased nmake every
effort to assure that it is disease-free. Wirk wth the Cooperative
Extension Service in your county to set up an adequate record keeping
system both for mlk and cash flow and discuss production and
managenent details. If it's a farmyou are purchasing, check soil maps,
drai nage and crop production potential. Finally, be a lover of animals
Wi th an appreciation for working 365 days a year. Goats are |ovable,
affectionate creatures, easily handled and intelligent but they depend
on the owner-caretaker for constant and conplete care every day in the
year.

An under standi ng of the econom cs of goat dairying demands a m xture
of personal goals, philosophical outlook, cash incone and expense, a
| abor of love, a willingness to | earn and change, enthusiasm and
deci sion nmaking abilities. To consider goat dairying frompurely an
econom cal viewpoint is to mss the essence of life. To enbark on the
project wth no consideration of cash floww Il lead eventually to
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di sillusion. The successful dairyman of tonorrow will be the person who
can conbine many talents into a functional managenent programthat wl|
enhance a standard of 1iving.
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ENTEROTOXEM A

J. L. Ayers; Los divos, CA

S. B. Guss; Pennsylvania State U., University Park
Heal th and D sease Managenent

Enterotoxema is one of the very inportant diseases and in sone
areas it is the nost prevalent disease of goats. Despite the fact that
it is also called '"Overeating Disease'' it is not caused by
overeating. Actually, the cause (etiology) of the disease is the toxin
(poi son) produced by the bacterium d ostridiumperfringens type C or
type D.

The bacteria are nornmally present in the soil and the intestinal
tract in relatively small nunbers. Under certain conditions the
organi sns proliferate (reproduce billions of their own kind) in the
i ntestine and produce toxin in lethal quantities. These conditions are
t hose which (1) provide an ideal environnment and food for bacterial
proliferation and (2) slow down the normal novenent of material through
the intestinal tract; they are often satisfied by ingesting |arge
anounts of starch when the intestinal tract is not accustoned to it.
The di sease is often associated with lush fast grow ng pasture or
cereal crops, heavy grain feeding or access to a lot of mlk. Illnesses
which slow down the intestinal tract, may predi spose to the
accunul ati on of dangerous quantities of the toxin.

Most of our know edge about the di sease cones from sheep. There are
sonme i nportant differences in purpose and manner of raising (managenment
systens) that exist between sheep and goats that should be kept in m nd
when one reads and applies sheep information on goats. First, the
di sease wusually occurs in single (rarely in twins) |anmbs of a high
m |k producing ewe; all the mlk is consuned by that |anb. In contrast,
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nost goat births are twns, triplets or quadruplets and in the best
capri ne managenent systens, the kids are renoved fromtheir nother soon
after birth. Thus, the type of birth is no factor in goats. Second,
dairy kids are seldomfed |arge anmounts of high energy diets for neat
production and therefore do not have the sanme opportunity (unless
accidentally or by m snmanagenent) of exposure to grain. Finally, goats
are natural browsers (eat from bushes and trees with their head
reaching out or up); they do graze but do not consune as nuch |ush feed
(usually in a pasture) as rapidly as sheep. Sunmarizing, the well
under st ood predi sposing factors in the sheep disease are not strictly
appli cable to goats.

The predom nant predi sposing factors in goats have to do with
sudden exposure to grain or large increases in quantity of mlk
consuned without gradually increasing the anobunt over several days.
This leads to indigestion with slowing of the intestinal tract. This
probably plays a large role in the disease in goats by allow ng nore
time for toxin to accunulate within the intestinal tract.

The Type D infection is probably far nore comon than Type C. The
|atter type produces a toxin called ''Beta Toxin'' which causes
intestinal necrosis and severe intestinal henorrhage. It occurs in
adul t goats.

Epsilon toxin is produced by the Type D bacteria. It produces
vascul ar damage and i ncreases the perneability (openness) facilitating
its own absorption. In the animals that die with neither signs nor
ti ssue changes, an extrenely |arge anmount of toxin was absorbed very

rapidly. Wien less toxin is produced, the animal lives |onger and
there is nore tine for clinical signs and pathological changes to
devel op.

Si gns

In the Peracute di sease course, a baby kid may be found dead with
no signs or lesions. It my occur after consum ng excess feed or after
sudden access to highly palatable feed or after prolonged hunger and a
normal quantity of feed.

The Acute course of disease lasts 4-26 hours and wusually ends in
death. Initially the tenperature may go to 105F with severe abdom na
pain (the kid cries so loudly it is best described as scream ng).
Profuse sliny or water diarrhea will occur. Depression, wobbly gait,
recunbancy (lying down on side often with head down) occur early.
Convul sions often occur intermttently and nay be acconpani ed by
continuous or intermttent opisthotonos (head thrown strai ght over
back). The animal may slip into a cona before death or die groaning
or even crying. These signs occur in Kkids but can occur in adult
m | king goats from either Type C or D bacteri a.

The Subacute disease is nore apt to occur in older kids and adults.
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They may be ill for several days or weeks and show anorexia (refusal to
eat) and intermttent severe diarrhea occasionally with epithelial
shreds in the feces. They will occasionally eat and with tinme and
appropriate treatnment, they will usually recover.

The Chronic formis characterized by intermttent illness |lasting
several weeks. The goat (usually an adult) wll have a dull, stary | ook,
| oose feces, an irreqgular appetite and, if a mlker, drop in
pr oducti on.

Ti ssue Changes
Type Cis associated with acute henorrhagic i nflamati on and
necrosis of the nucosa of the omasum and small i ntestine.

Type D causes mld to noderate (occasionally severe) inflammation
and even henorrhage of the snmall intestinal nucosa. Petechi al
henorrhages may be present anywhere in the body but especially on the
epi cardi um and endocardium The pericardial sac may contain slight
excess of yellow fluid. Mcroscopic exam nation of the brain my
reveal degeneration of the vascul ar endothelium wth perivascul ar and
intercellular edema with foci of necrosis in several subcortical areas.

Di agnosi s

The di agnosi s of enterotoxema'' in goats is probably overdone and
is sonetines used to lunp any sudden death or acute intestinal disease.
The peracute and acute signs are hel pful but can also occur with acute
sal nonel l osis or intestinal torsion. Individual or first cases of
sal nonel l osis woul d probably be di agnosed by post nortem
bacteri ol ogi cal exam nation but if a herd problem exists the history,
signs and | esions would justify a presunptive diagnosis. Intestinal
torsion is an individual and unconmon event and would rarely be
di agnosed ante nortem

Subacute or chronic cases could resenbl e coccidiosis, sal nonell osis,
rumen inpaction. Fecal exam nation, culture and snears would aid in
di agnosis of the first two and abdomi nal palpation, the latter.

The petechi al henorrhages, especially on the epicardium should nake
one think of enterotoxem a. However, one should | ook for at |east two
ot her signs which together give good presunptive evidence of
enterot oxem a; these are, glucosuria and the presence of nmany short,
plunp gram positive rods on an intestinal snear.

Ante nortem di agnosis is nade early if one can denonstrate a
di stinct, though transient, inprovenent of signs after the intravenous
injection of 40-100 mM of Type C and D C. perfringens antitoxin.

Definitive diagnosis, however, can only be made in the |aboratory.
I ntestinal contents should be preserved by adding 1 ml of chloroformto
10 Ml of contents which have been collected in glass within 12 hours
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Prevention and Treat nent

Vaccination, with O perfringens type C and D toxoid by the
foll ow ng schedule along with the good feeding practices of nmaking
changes and increases in feed and m |k gradually, has provided
excel | ent prevention of the disease. Vaccinate unvaccinated adults tw ce
at 4 to 6 weeks intervals. Vaccinate again during the |ast nonth of
each pregnancy in order to ''booster'' her immunity and provide
colostral antibodies for the i mrediate protection of the newborn kids.
Vacci nate kids at 2-3 weeks of age and 4-6 weeks |ater.

The ol der literature suggested that goats produce poor immunity but
the results obtained with the alum precipitated vaccine currently in
use seemto contradict this idea.

Treatnment is ineffective against the peracute and acute cases.
However, if ante nortem diagnosis is made one should attenpt the use of
50 m of specific hyperimmune serumintravenously every 4 to 8 hours
in the valuable animal. I n the subacute and chronic case, antitoxin
along wth Tetracycline orally at the rate of 5-10 ng/lb (11 to 22
ng/ kg) bodyweight will usually effect a cure.
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DE  Cenetics and Reproduction

Text

1 In tenperate clinmates, nost goats are seasonally polyestrous. They
exhibit cyclic heats during the fall nonths, under the influence of
decreasing day Ilength. Sonetinme between January and March, as days
| engt hen, the typical goat enters into a period of anestrus. The
physi ol ogi cal differences between the breeding and the anestrus seasons
necessitate the use of different techniques for the control of estrus
during each tine period.

2 Reasons for Synchroni zing Estrus

During the breedi ng season, estrus synchronization pernmts the
efficient use of artificial insem nation and of a trained technician.
Omers with full tinme jobs can schedul e breedings, artificial or
natural, for weekends or vacation periods. In herds or aninmals where
heat detection is difficult, goats may be successfully bred even though
they cannot be found in heat. Does may be bred to kid at a certain
time, for instance to take advantage of the Easter market for sal e of
buck kids. Five nonths after synchroni zed breeding, parturitions wll
be closely grouped or can be further synchronized by the use of
hornone injections. Additional advantages are the sinplification of kid
rearing and the control of diseases such as bacterial scours and
coccidiosis afforded by an all in, all out, kid raising program
Final ly, estrus synchronization is an inportant tool for enbryo transfer
procedures.
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Qutsi de the normal breedi ng season, synchronization has additiona
advantages. It permts the breeding of does to freshen in the fall,
thereby assuring a supply of mlk when nost of the herd is dry. In
areas wwth a demand for goat mlk, there nmay be an econom c incentive
in the formof higher prices paid for winter m|Kk.

An alternative to synchronization that permts breeding during the
spring nonths is the use of lights. |If goats are kept under |ong days
(16-20 hours) for several nonths (for instance, January and February)
and then returned to anbient day l|ength, many will exhibit fertile
cycles during the next few nonths. If natural breeding is to be used,
it is inperative that the buck al so be subjected to the controlled
lighting. This is not a synchronization technique, as the induced estrus
periods will be sonmewhat random y spaced.

Met hods of Synchroni zati on

Does to be synchroni zed should be placed on a high energy diet 2 to
4 weeks before breeding is desired. Anthelmntics, if needed, also
should be adm nistered in advance. In general, best results wll be
obtained with normally fertile does for which the nost recent
parturition was without conplications. Polled animals with both parents
pol | ed shoul d be exam ned first before commencing wth synchronization
to elimnate intersexes and sterile animals. Polled animals with
mascul i ni zed anatony, mascul i ne behavior, or a total absence of estrus
periods prior to synchronization are poor candi dates for
synchroni zation and the probability of successful breeding is greatly
reduced.

The Buck

One of the sinplest neans of synchronization is the sudden
i ntroduction of a buck or his odor early in the fall. It has been shown
that many does will conme into estrus approximately 8 to 10 days | ater.

If a teaser buck is first introduced and then replaced after 3 weeks by
a fertile male, reasonably good synchronization and an increased
ovul ation rate w1l be achieved on the second cycle. If does are
al ready cycling, the synchronization effect will be largely |ost.

Vagi nal Sponges

In France, synchroni zation of goats is conmonly obtained by the use
of intravagi nal sponges. They are available commercially abroad and are
i npregnated with 45 ng of fluorogestone acetate. Sponges with |ess
hornone (marketed for sheep) give |ower conception rates. The sponge is
coated wth an antibiotic powder or ointnment and is placed deep in the
vagina for 17 to 21 days. The string designed for renoval of the sponge
shoul d be cut short unless each goat is housed separately. Wen the
sponge is renoved, it wll be covered with a purulent exudate, but this
exudate does not interfere with conception and no further treatnment is
necessary.

Hormone injections are used to stinmulate follicular devel opnent
when the sponge is renoved. Pregnant mare serum gonadotrophin (PMSG is
preferred but is often hard to obtain in the United States. It is
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avai |l able from Francea (as are the sponges), but a permt fromthe
USDAb is required for inportation of the hornone and may be inpossible
to obtain. The dose of PVMSG used depends on the age of the goat, the
current mlk production, and the season of the year. In dairy breeds,
fertility is poor during the first 4 nonths after parturition. Adults
for Al giving nore than 8 pounds of mlk a day receive 700 | U of PMSG
during the period fromMarch 15 to June 14, 600 IU from June 15 to

Sept enber 14, and 500 IU during the fall breeding season. Does m |l ki ng
| ess heavily receive 100 U | ess during each tine period, as do adults
that are to be serviced naturally. Overdosing results in superovul ation
and potential abortion due to uterine crowding. Doelings receive 400 1U
of PMSG during all seasons, but it is inportant that these animals
wei gh at least 77 | bs (European breeds) before hornonal treatnent is
att enpt ed.

During the anestrous season, the PMSGis adm nistered 48 hours
bef ore sponge renoval. During the breeding season, this treatnment is
gi ven simultaneously with sponge renoval. The goats are generally in
heat 12 to 36 hours after sponge renoval, and are bred within 48 hours.
If fixed tinme insemnation is to be used, 2 breedings at 31 and 55
hours or 36 and 60 hours have been recomended.

Limted trials have been perfornmed substituting follicle
stinmulating hornone (FSH) for the PMBG using 2 doses of 2 ng each at
12 hour intervals. The FSH appears to be |less effective than PVMSG

Progest erone Treatnents

A renovabl e subcut aneous i nplant containing progesterone or other
progestogen in silastic tubing can be substituted for the vagi nal
sponge. This technique avoids vaginal infections as well as the rare
occurrence of adhesions preventing sponge renoval, particularly in
doel i ngs. Anot her technique invol ves the subcutaneous or intranuscul ar
adm ni stration of progesterone in oil, 20 ng every other day for 18
days. Wiere it is available, the oral use of
6- met hyl - 17- acet oxy- progesterone (MAP) at 50 ng/day for 15 to 20 days
is yet another option. Wth all these products, PMSG will inprove
fertility.

aDr. D. Aguer Intervet - SA 43, Avenue Joxe B.P
235 49002 Angers, France.

bHarvey A. Kryder, Jr. Chief Staff Vet. Organisns & Vectors.
U S Dept. Agriculture. Animal & Plant Health
| nspection Service, Federal Center Buil ding.
Hyattsville, Maryland 20782.

++++M SSI NG DATA++++

The donor doe is anesthetized 3 to 5 days after mating, using
hal ot hane or barbiturates. A mdventral or flank | aparotony incision
permts flushing of the oviducts and uterine horns for the recovery of
fertilized eggs. Approximately 10 ml of tissue culture nmedium 199 with
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sodi um bi carbonate (and, in sone studies, 10 2.256835e+1990at serum at
used to flush each oviduct. The fluid is <collected in a petri dish and
exam ned under a binocul ar dissecting mcroscope to identify ova that
have undergone cl eavage. These fertilized eggs are picked up in a 20
gauge needl e or special pipette in preparation for transfer. Recovery
rates of 60 to 80(based on nunber of corpora lutea) and 80

of recovered eggs have been reported.

Meanwhi |l e, recipient does nust be prepared. If a |large herd of
normal , cycling does is available, animals with natural heats 24 hours
before to 36 hours after the estrus of the donor doe are sel ected.

O herwi se, recipients are synchroni zed usi ng any of the techniques

descri bed previously. Both progesterone and prostaglandin treatnments have

been ++++M SSI NG DATA++++
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Nutrition

Goats are good browsers and can selectively wutilize a wide variety
of shrubs, woody plants, weeds, and briars. If you allow the goats to
roam the woods, be sure that there is no wld cherry, hem ock,
azal eas, or species of laurel famly nearby because these plants are
poi sonous. Wiile such grazing sinplifies managenent, it can result in
bad eating habits.

Does enj oy browsing, but they cannot produce nuch mlk w thout hay
or pasture plus grain. Yearlings, dry does, and even | ow producers,
however, may get enough nutrients frombrowsing to satisfy their
m ni mal needs.

Feed Choi ces

Pasture -- Oten the | owest cost feed available is pasture. It does
not have to be harvested, stored, and fed out if grazing is permtted.
You can econom ze by relying heavily on pasture during the sunmer
nont hs. The best pasture for goats con- sists of alfalfa-bronmegrass or
a mxture of clover and tinothy. Pastures will yield their nost when
they are lined, fertilized and clipped on a routine basis. Small herd

owners very likely will not have the equipnent to devel op good
pastures. Wien limted pastures are available, they are often
overstocked and overgrazed, which kill off the pasture and encourage
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the growt h of weeds. Wien circunstances do not permt extensive pasture
managenent, an effort should be nade to rotate aninmals to other pasture

lots if they are available. |[If not, pasture feeding should be
appropriately supplenmented with other feeds such as greenchop, root
crops, or wet brewery grains.

Pasture has sone |limtations. Bloat is a constant concern with
pastures heavy in alfalfa, particularly 1in early spring and fall. The
gquality of pasture changes with each passing day. The energy | evel
drops between 0.5 and 0.75 negacal ories per hundred pounds of dry
matter per day. The water content of lush pasture is so high that it
cannot support high levels of mlk production.

Because of these fluctuations in nutrient content, it is always good

managenent to provide grazing goats free access to hay while they are

on pasture. It will offer sone protection against bloat and provide a

source of feed to conpensate for the decline of nutrients in the
past ure.

Managenent tips for goats on pastures:
1. Provide easy access to shade and water.

2. Have available salt and a mneral mx or offer a mx of equal
parts trace mneral salt and dical ci um phosphate.

3. Rotate aninmals anong pastures where possible. This permts
pastures to rejuvenate and also tends to break the cycle of
i nternal parasites.

4. Provide ready access to hay.

5. During early spring pastures, be alert to possible cases of
bl oat and grass tetany.

Dry Forages -- Aside frombrush | ands and pasture, another | ow cost

feed for goats is good quality |egune hay, such as alfalfa or clover
even when heavily m xed with bronegrass, orchard grass, or tinothy.
Legunes are favored over (grasses because they are nuch higher in
protein and in a variety of mnerals.

The nutrient conposition of forages can be determined by analysis in

a forage-testing |l aboratory. Your county agricultural agent can help
you select a laboratory. A visual exam nation can yield considerable
i nformati on about hay quality such as:

1. Earlier cutting date indicates nore digestible nutrients.

2. More | eaves provide nore protein and m nerals.
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3. Lack of seed heads indicates early cutting.

4. Coarse stens suggest late cutting while crushed stens indicate
early renmoval from the field, and thus | ess damage.

5. Foreign material (weeds or tree | eaves) nean reduced feed val ue.
6. Green color indicates presence of vitamn A

The date of harvest is the nost inportant single factor affecting
feed consunption and quality. As the stage of maturity changes, there
is a marked effect on the protein content.

As the protein content decreases over this period, the fiber
content increases fromabout 27 percent to approxi mately 38 percent.
When this occurs, the digestible energy values not only decline but the
crop is less palatable so that animals consune | ess.

Si | ages, Hayl ages, and Root Crops -- Silages and hayl ages have
never been used extensively as feeds for goats. This is due nore to
managenent problens than to any limtations in the nutritional or
feeding value of the crops. A small herd of goats would have to be
associated with a cattle operation to have enough volunme to justify
usi ng silages and hayl ages as a practical feed.

Because silage contains only about 30 to 35 percent dry matter,
2-1/2 to 3 pounds are needed to replace one pound of hay. Only about 2
pounds of hayl age are needed to replace one pound of hay. Nornally,
silage should be limted to the replacenent of only 1/3 of the hay -
about 1-1/2 to 2 pounds of silage daily for a mature goat. Young goats
shoul d not be fed silage until their runmen is functional (6-8 weeks
after birth); otherw se digestive disturbances and scouring may result.

Even mature goats should be allowed a period of adjustnent when
silage is incorporated into the ration. G adual increases in the anount
of silage will prevent any digestive disturbances.

Goats are quite fond of root crops and garden products. These types
of feeds can be effectively incorporated in the ration for a change of
routine. Carrots, beets, turnips, and cabbage are especially relished
by goats. These types of feeds are high in noisture and should be fed
in the sane manner as silage. Several of these feeds, such as turnips,
can create off-flavors in mlk, if fed too closely to mlking tine. A
general rule of thunmb is to avoid offering feeds which inpart flavors to
mlk wwthin 3 hours of mlking tinme. It is better to offer these feeds
after m | ki ng.

Feedi ng Additives -- There is sone evidence that antibiotics and
ot her drugs can increase growh rate and feed efficiency when added to
the rations of diseased animls. However, inproved performnce has not
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been denonstrated in disease-free aninals. Dairy goat owners would do
well to wuse only feed additives commonly available for dairy cows and
to avoid those for which extravagant clains are nade.

There is no research to show that dairy goats require any vitam ns,
mnerals, '‘organic'' health food additives, or nedications that are
not required for mlking dairy cows. Indiscrimnate use of such highly
touted materials can be expensive and can do nore harm than good.

Concentrates -- The cereal grains are excellent sources of energy.
Corn, oats, barley, and wheat frequently formthe foundation of
concentrate mxes for goats. Beet or citrus pulp is especially
valuable in the ration when the hay is poor and fibrous.

Grains should not be fed whole or nost of them w1l go straight
t hrough the animal. They should be rolled, crinped, cracked, or flaked.
This will inprove digestibility and taste. They should be free of nold

and have very few fine particles.

Concentrate m xtures for goats should include pellets containing
linseed neal, soybean neal, or dried brewers grains. No suppl enental
calciumis needed for alfalfa-fed herds, but add 1.0 percent trace
m neralized salt and 0.75 percent nonosodi um or nonoanmoni um phosphat e.
If grass hay is being fed, then the m neral supplenent could be one
percent dical ci um phosphate in place of the nonosodi um phosphate.

When a protein supplenent is needed, a commercial suppl enent
containing other nutrients in addition to protein may be preferable to
one of the neals. This could either be fed separately or mxed wth
grains available on the farm Be sure it does not contain urea to avoid
problens with palatability. These commercial supplenents also contain
m nerals, so additional mnerals may not be needed.

Mol asses, an excellent energy source, is comonly used to reduce the
dustiness of feed and to increase palatability. If too nuch nol asses is
included in the ration, the feed becones sticky and the digestibility
of other ingredients is reduced. For these reasons, nolasses is usually
limted to 5 to 10 percent of the concentrate m xture.

Premumquality dairy cow feeds can usually be fed to dairy goats
satisfactorily. Cccasionally comrercial cow feeds contain by-product
ingredients that are not palatable to goats, but this is rarely a
pr obl em

Hor se feeds shoul d be avoi ded. Mbst have too much nol asses,
excessive anmounts of fiber, excessive calciumfor alfalfa-fed goats, and
few have enough protein for mlking does.

Ki ds
Wiile there are several ways of raising kids, one of the nost
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popular is to take the kids away from the does inmmedi ately, before they
begin to suckle. Then put the colostrummIlk in a bottle wwth a nipple
and encourage the kids to drink fromthis.

Col ostrum -- Colostrumis the first mlk produced. It contains
hi gher levels of total protein, mlk solids, globulins, fat, and
vitamin Athan normal mlk. It is also |laxative. Mst inportant,
col ostrum cont ai ns anti bodi es agai nst di seases to which the doe has
i munity. Young kids are able to absorb this antibody protection
effectively at birth, but by the time they are three days old, this
ability will alnost disappear. The newborn kid should receive fresh
warm col ostrum before it is 15 mnutes old, if possible, to give
maxi mum protection. During the first two days of life, kids should
receive at least three colostrumfeedings per day. A kid will consune
about 1-1/2 to 2 pints daily.

As soon as the kids are strong and can drink mlk easily, they can
be fed froma pan or pail. Cows mlk may be substituted for goat's
mlk after the kid is a few days old. This sonetines reduces the cost.
Make the change gradually over a period of several days. Excellent
growt h and health can be achieved by feeding kids one of the
high-quality mlk replacers currently avail able. Because of varying
formul ati ons, care should be taken to follow the manufacturer's
directions. The mlk or mlk replacers should be heated to about 100F.
Twi ce-a-day feeding of mlk is adequate and no nore than 3 pounds
shoul d be fed.

Weani ng -- As young ki ds approach weaning age - three to four
nont hs gradually add warm water to their mlk diet. This will provide
them wth the necessary fluids for runen devel opnent and ease the
stress of weaning them After the kids are weaned fromthe mlk, feed
themall the bright green forage they will eat, plus 3/4 to 1 pound of
any good dairy calf-starter ration.

Feedi ng grain and forage -- Young kids will not consune nuch solid
food at first, but small anobunts of a starter feed can be placed in
front of themduring the first week. A m xture of equal parts of
cracked corn, crushed oats, wheat bran, and about 10 percent soybean
nmeal can be used. Early consunption can be encouraged by putting sone
of the grainin the mlk. Hay can also be offered at this tine, but it
shoul d be the finest hay available. Early forage consunption will |ead
to early runmen developnent and will thus permt early weaning.

To devel op prime herd replacenents with a chance for good mlk
production, good eating habits nust be established. Browse feeding is
not necessary. Such feed is often very fibrous, wody, and lowin
energy. Train a goat to eat a ''donesticated ' ration of hay, pasture,
and grain fromthe early days of life. If treated to woods and weeds
frombirth, kids will not break such habits easily.
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Year | i ngs

In feeding young aninmals, the object is to provide enough
nouri shnment for body maintenance and growth. Too nuch feed causes
animals to fatten which could lead to difficulties in breeding. After 4
to 6 nonths of age animals should have good pasture - if available,
hi gh-quality hay and a place to exercise. A 1/2 pound of grain per day
should lead to anple growh. If the forage is poor, animals may require
1 to 1-1/2 pounds of grain daily. Yearlings can be fed the sane grain
mx that is fed to the mlking herd. Lowquality forages should be
suppl enmented wth a 12 to 14 percent protein grain mxture. Free
access to water, if located away fromthe manager, wl| encourage
exercise. A mxture of equal parts of trace mneralized salt and
di cal ci um phosphate is suitable for free-choice feeding.

Dry Does

Dai ry goats should be given a 4-to 6 week dry period prior to
ki ddi ng. The unborn ki d devel ops 70 percent of its weight during these
| ast 6 weeks of pregnancy. It is inportant that a bal anced diet be
fed. Unborn kids grow rapidly and need protein, calcium and phosphorus
for muscle and bone devel opnent. A steady diet of scant pasture and
poor hay coul d produce weak or dead kids, or ones that die shortly
after birth,

The dry period is a good tine to rejuvenate the rum nant system
Good pasture will maintain a doe at this tinme, with only m neral
suppl enent ati on needed (salt and dical ci um phosphate should be
avail able). In the absence of pasture, a m xture of good alfalfa and
grass hay can be used. Alfalfa contains too nmuch calciumin relation to
phosphorus to be used as the sole forage for pregnant does. If the doe
is under weight, 1/2 to 1-1/2 pounds of grain mght be fed daily. The
grain should contain 12 percent protein if alfalfa hay is fed or 16
percent protein if grass is the major forage. Does should be kept in
good flesh but not fat.

A few days before freshening, cut the grain feeding in half and
replace it with wheat bran. This 1is a good source of protein and
phosphorus. The |axative effect of the bran will help clean out the
di gestive tract.

M I ki ng Does

The nutritional demands upon the |actating does are trenendous. It
is essentially inpossible for the doe to consune enough to neet the
demands for body nai ntenance and m |k production during the first few
nont hs of lactation. She nust draw upon her body reserves to bal ance
the nutrients consuned.

To neet the needs of the lactating doe as closely as possible, it
is necessary to feed the best quality |egune hay or green forage
avai | abl e. The quantity of hay nay have to be linmted to 3 pounds to
encour age the consunption of a maxi nrum anmount of grain. The grain
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i ntake should be gradually increased until the doe is receiving 1/2
pound of grain for each pound of mlk produced. In later lactation
this ratio can be widened to 1/2 pound for each 2 to 3 pounds of mlk
produced. Grass hay wll usually require 16-18 percent protein grain
while 12-14 percent woul d be enough for top-quality |egune hay.

Catering to the animals according to individual needs can be of
consi derabl e benefit to the small herd owner, ''TLC ' (tender | oving
care). Such special attention nmakes it possible for individuals to
better perform In large herds, this extra effort can be costly.

Succul ent feeds such as silage or root crops are particularly
hel pful during the winter nonths in Kkeeping the goat's digestive tract
i n good order.

During winter all mxtures should be supplenmented with 6 mllion IU
of vitamins Aand 3 mllion U of vitamn D per ton of grain.

Bucks

The buck can have the sane kind of feed as the doe, but because of
his size, he needs a |larger amount of hay and other forages. Gain
should be fed according to the buck's general condition. Feeding 1 to
2 pounds of grain daily should be adequate. Exercise in the pen or out
in the pasture is inportant for the buck to maintain a good
di sposition, strengthen his legs, and keep himin a vigorous breeding
condi tion. When the buck is not being used for breeding, good pasture
or hay should be adequte for insuring good health. Avoid excessive
| evels of calciumto mnimze urinary calculi (stones).

A Final Wrd

Be careful not to overfeed or underfeed as this can cause digestive
problenms. Animals can easily be thrown off feed by eating from
equi prrent that has not been cl eaned and where feed has spoiled. Discard
all noldy feeds. Regularity of feeding is inportant. Any changes in the
ration should be nade gradually whenever possible.

Al in all, proper feeding of dairy goats requires that the owner
have a basi c know edge of nutritional principles to plan an efficient
f eedi ng program and the experience and managenent ability to carry it
out .
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FEET AND LEGS
G F. W Haenlein

R. Caccese; U. of Del aware, Newark
D. L. Ace; Pennsylvania State U., University Park, PA
Anat ony and Physi ol ogy
arx
Structure

Feet of goats are pair-hoofed (ungulates) as in other nenbers of
the zool ogi cal order of artiodactyla. The fore-knee of goats is called
the carpus joint, resenbling the wist of people. Belowit follows the
cannon or netacarpus bone (people's hand bones) while above are, in
vertical alignnment, the radius and ul na bones (lower arm, al nost
totally fused into one. This is the extent of the visible part of the
foreleg of goats while the part resenbling the upper arm of people above
the el bow, the hunerus bone, is not a free apendage in goats, simlar
to sheep, cattle or horses, for exanple. Yet, the humerus nust be
tightly attached to the ribcage so to provide the goat w th maxi mum
support. A |l oose attachnent gives the appearance of ''w ng shoul ders'',
i.e. a visible distance between el bow and body proper, resulting in
weakness and fatigue on standing and thus shortened feed i ntake and
reduced m | k production.

The bones of the goat's hindleg (pelvic linb) are simlar to those
of the foreleg (thoracic Iinb) in a nunber of details. The invisible
upper hindleg bone is called fermur ending in the knee joint called
"'stifle'" which is also not free fromthe body proper. Then follow the
fused tibia and fibula bones into the hock joint or tarsus. Belowit is
the cannon or netatarsus bone. As in the case of the foreleg, it is
very inportant for productive goats to have the hindlegs in overal
perpendi cularly vertical alignnent with the |legs parallel flat to the
body and strongly attached. Evidence to this desirable condition is
that the legs are not ''sickle hocked ', not walking ''under the
belly'', the forelegs are not ''buckled ' in the knees, and the feet
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are not toeing in or out.

The feet of goats, as in sheep and cattle resenble fingers and toes
of people. The third and fourth fingers or toes, called digits of
goats, are fully devel oped, while the second and fifth are vestigial.
The digits consists of three phal anx bones, in line each, starting from
the cannon bones, netacarpus or netatarsus, respectively, and are
externally marked by the fetl ocks or dewcl aws. The phal anges are
pl aced ideally at a 45 angle to the cannon bones, for optinmm support
of the goat. This is known as ''correct pasterns''. They should not be
"' post-legged' ' which is too straight, nor ''bear-pawed ' which is a
weak pastern.

The hoofs of goats are derived fromthe skin, along with hair,
horns and claws. The horny material that covers the end of each digit
is also referred to as the claw of goats as on other artiodactyls such
as deer, sheep and cows. The claw is conposed of three basic segnents:
wal |, sole and periople.

The wall of the clawis the part that is visible when the foot
stands flat on the ground. The inner area of the wall, the sole, is
made up of closely spaced plates of horn (lanellae). The horny | anell ae
fit into the sensitive |anellae that are produced by the connective
tissue (coriun). Both the sensitive and the horny | anell ae have
secondary fibers (lamnae) on their surfaces which interlock anong
thenmselves. It is in this area that the nutrition of the wall of the
hoof take pl ace.

The actual growh of the claw begins at the coronet border region,
the uppernost area of the external foot, just at the hairline of the
| eg. The outer part of the coronet is covered by a brown | ayer of
horn, the periople. The horn grows out fromthe coronet. The wall of
the foot joins the sole by a type of horn that is both |lighter and
softer textured than the rest of the horn. This white line is known as
the zona lanellata. The periople is fairly extensive in goats, covering
not only around the top of the claw, but also the entire surface of the
heel, blending in with the sole. There is no clearly visible breaking
poi nt between the periople and the sole of the foot.

Foot Care

Foot care in goats is a fairly sinple matter that one can readily
| earn, although a conscientious effort nmust be nade in order to insure
that the required work is done on a regular and consistent basis. Many
foot and | eg problens that goats develop are either directly or
indirectly caused by a lack of or inproper trinmmng techniques.

The anmount of tinme between trimm ngs depends on several factors,
such as the type of ground on which the goats walk, their age and | evel
of activity. Cenerally, foot trimmng should be done at |east every
three nont hs, although once every 6 weeks nay be considered ideal and
shoul d be the goal of the goat herd owner. Al goats in the herd,

i ncl udi ng kids that are over two nonths of age should be trimred
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regularly. To allow nore than 3 nonths between trimmngs is an
invitation for the developnent of chronic | eg problens, especially in
the pastern area, because the toes are getting too |ong and the
vertical alignnment of the legs and the proper angularity of the feet
are changed.

It is always easier to trimfeet after the goats have been outside
in the wet grass of a dew |laden or rain soaked pasture, as the noisture
is taken in by the hoof walls, making themsofter and easier to trim
There are al so commercial preparations that nmay be used to harden or
soften the hoof if one feels that this is necessary.

The essential tools for the trimmng job are relatively few, wth
the best itens a set of hoof shears and hoof knives, both with a sharp
edge; a rasp, sone iodine, turpentine, copper sulfate, formalin and
gl oves.

There are several ways of holding or restraining a goat in order to
care for her feet, the best nethod being whichever works well in a
particular situation. One nethod is to place the goat on a mlking
stand, perhaps offering a |little grain or hay for a cooperative
attitude. One may best work fromthe side of the goat on which she used
to be mlked. Doing first the front, then the back feet reduces the
goat's fright and resistance. The front feet can be done by drawi ng the
|l eg straight out in front of the goat or by bending it at the knee so
that the foot is brought back under the goat. The hind feet nay al so
be extended straight back, away fromthe goat or picked up and lifted
under the belly for trimmng. One advantage of working off of a
m | kstand is that the trinmer does not have to bend over in order to
get the job done. He may even sit down. In this way, the m | kstand can
be a real back saver, which indirectly helps the regularity of the
hoof care and the health of the goats.

Anot her nethod is to nerely tie or have sonmeone hold the goat while
the feet are being done fromthe ground, in the sane fashion as a
farrier works on a horse.

Anot her net hod invol ves placing the goat between one's legs in the
sanme position used for shearing sheep; that is, the animal is in an
upright sit ting position. This nethod has the advantage that if the
trimer nmust work alone without the aid of a mlkstand, he still can
restrain goats better than when they are tied somewhere but do not I|ike
to stand still.

The first step in trimmng is to clean off the foot, so that it
will be free of dirt, stones, rot and nanure. Besides being easier to
see and nore pleasant to handle, a clean foot will not dull a knife's
edge as fast as a dirty foot. The next step is to renobve any rimor
excess growh fromthe walls of the foot. The wall may have grown and
fol ded back wunder the foot, in which case first sone of the toe wl|l
have to be cut back so that the rimof the wall can be renoved
properly. The trinmmng of the wall and toe should be done with the
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shears, while the heel and sole can best be cut with a hoof knife. In
using a hoof knife, care nust be taken to cut in the direction away
fromthe goat and the operator. The sole should be trimmed down in thin
slices until the heel, sole and wall forma flat surface upon which

the goat should stand at a correct angle of about 45. Caution nust be
exercised in cutting, to stop as soon as the sole begins to take on a
pi nki sh  color. Any further trinmng goes into the ''quick'' and the
foot will begin to bleed. In that case, a disinfectant such as iodine
shoul d be used. Turpentine will harden the sole and may al so be hel pful.

If the goat's feet have been neglected for sonme tinme, and the toes
are very long it is usually not practical to try and bring them back to
normal in one trinmng. It is generally better to trimthe feet then
nore often, gradually getting back to a proper shape, size and angle. A
general rule to keep in mnd about trinmng goat's feet is that the
hoof's hairline should be al nost parallel to the ground and the nore
often trinmmng is done the less tine and energy per trinmmng it takes,
and the nore well behaved the goats will be during the trimmng. Al so,
there is a smaller chance of the goat devel oping foot problens such as
hoof rot if the owner is working with the goat's feet regularly and
frequently.

One of the nobst comon problens with goat's feet is the devel opnent
of foot rot. This disease is caused by the bacterium Fusiforms
nodosus, which is brought into an area by way of contam nated feet, and
is capable of surviving in an open field for about 2 weeks. Cenerally,
this problemstarts as an inflammtion between the toes of the foot,
| ater spreading under the horn. As it continues, it causes a separation
between horn and skin, causing varying degrees of pain and |aneness.

In order to correct this problem the hoof nust be trinmed back to
the point of separation from the skin. The foot should then be treated
with an antibiotic spray (chloranphenicol or tetracycline), or soaked
in a 5-10 22568349762258770000000000000000000000000000000000000000000000000
kept off contaimnated fields or nuddy yards for at |least two weeks to
avoi d reinfection. A wal k-through foot bath filled with linme or
saturated copper sulfate solution aids well in maintaining sound,
healthy feet of goats; provided the foot bath is kept free of
contam nation frommanure, rain and run-off. Spreadi nhg superphosphate
fertilizer around the wet spots of the barn yard, near the feed bunk,
wat erer and buil dings al so may hel p. Sharp crushed stones and cinders
shoul d never be used on the ground of goat yards since they injure too
easily the soft parts of the goat's hoofs. In wet regions or areas
with frequent rainfall it is best to provide goats with stone or
concrete wal ks, pens with wooden slatted floors, and solid aprons
around the feed rack, trough and waterer so that the goats can walk
and stand as nuch as possible on dry ground, especially during feeding.

Sonme foot and | eg problens can be ''cured'' by corrective foot
trimmng. If the hindl egs are postlegged or too straight, it may give
the foot a better, less than 45 angle by cutting the toe not too
short. Vice-versa, a sickle-hocked leg will benefit fromfrequently
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trimmng the toes short to a greater than 45 angle. If the | egs toe out
trimmng the total inner claw shorter and | ower on each foot will help.
I f hooves have spread claws, then cutting the inner walls nore than the
outer walls on each claw, is good corrective hoof trinmmng, provided
it is done frequently and in short intervals.

A conscientious effort in a good foot care programw || keep goats
better |ooking, nore healthy, happy and nore productive. Experience in
the care of feet of horses, sheep or cattle should benefit the needs
of goats since the principles in foot care of either species are
cl osely the sane.

VI DF 140, 141, 142, 143
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There are many different types of fencing at a great variance in
initial cost. The selection of a specific type for a certain size or
sex of dairy goat, can be very inportant.

For large pasture areas in which the mature mlking herd resides,
the | ess expensive 48" high sheep and cattle fencing ++++M SSI NG
DATA++++

St ock Panel s

Anot her very durable fence in areas of high stress or to confine
strong bucks is the stock (or hog) panels. They cone in 52 inch
hei ghts, 16 feet 1long, with the horizontal stay rods 3 inches apart at
the top. The vertical rods are 6 inches apart. These panels are nore
costly but they will outlast all fencing.

Pi cket Fence

There are other types of fencing on the market. The follow ng, may
be | ess suitable: The single or double picket lawn fence is a
heavy-duty fence that w thstands weather (rusting out, etc.) for a
greater nunber of years than the sheep and cattle fence; but the
staywires on it are not as tight and goats soon learn that they can
play with the fence and get it to slip, eventually making holes in it
that they can sinply wal k through.

Snow Fence
The wooden picket (snow) fence, although probably the cheapest in
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cost, should not be used unless for a tenporary situation. Dairy goats
eat right through it in a matter of a few nonths.

Wl ded Fence
The one-inch by two-inch spot-wel ded fence has a tendency to | oosen
at the spot welds quite fast and therefore is not recomended.

El ectric Fence

The electric fence with the use of one or nore strands of
electrified wire has been used successfully by sone dairy goat breeders,
but each aninmal nust be introduced to the shock.

Al t hough this fencing may work to confine the introduced dairy
goats, protection against stray predators and dogs nay be m ni nal.
Fencing serves two purposes, first, to keep dairy goats where you want
t hem and, second, to protect them from predators.

Four strands of electric fence, the second from the bottom
preferable being a barbed wire, seens nost effective. The bottomwre
shoul d be about six inches off the ground, just high enough to clear
t he power | awn nower under the fence. Tall grasses must be cut to
prevent shortening-out of the electric fence. An average charge unit is
usual ly best, but it nust be well grounded in noist ground six to eight
feet deep. Barbed wire can be wused as goat fence if many strands not
too far apart (6-10 inches) are used, very tightly strung on 6 feet
hi gh posts. However, if there is attractive pasture on the other side
of the fence and the goats especially kids are hungry, then they wl|
squeeze through, especially under the bottomwre.

Turkey Wre
Just plain turkey wire makes good fence but again it nust be tight
and the posts no nore than 10 feet apart.

The best fence from an ani mal behavi or standpoint can be found e.g.
at Laurelwood Acres in California. It consists of vertical pipes with
hori zontal and bottom pi pes, posts and bottom edge in concrete.
Certainly not cheap but very effective for dry-lot operations, |ong
| asting, easy to maintain, and easy to run the herd back and forth to
the mlking parlor. In the absence of horizontal strands, goats have
nothing to clinb on.

When installing fencing, it is necessary to brace the corner posts
either by wires to stays on the outside or by posts placed diagonally on
the inside, or enbedding the corner post in enough concrete to keep it
fromnoving as the result of the tension of the wre.

Gat es

Gates can be varied in size. Large alum numor steel gates are good
to use in areas where a vehicle such as a truck or tractor needs to
pass through. Smaller gates can be chainlink or woven wire. In areas
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where there is snowin the winter, those smaller gates should be raised
off the ground alnost a foot to insure use while snowis on the
gr ound.

14 Locki ng gates around goats, especially netal, can be a problem
They are intelligent and can figure out how to get out fast. The goats
will push and work at a gate, trying to get out, if they can start the
smal | est of cracks. It is inportant that the gate be closed tightly and
securely. Two successful |ocks are: a nylon snapline with a brass
weat her-resi stant snap to fasten; the other is a nylon collar (goats
wi Il chew through | eather collars) buckled tightly with the strap pl aced
under the extra ring on the collar. By using these, the gate can be
drawn tight preventing play that |eads to caught heads. Kids
especially, like to get their heads caught. The properly fastened gate
is double-fastened with the top one as high as you can put it.

15 Port abl e Fence

Lastly, there is a type of portable fencing that cones in handy
when one needs a pen in a hurry - to isolate an aninmal or for a
tenporary gate, or as a separator inside the truck when hauling kids
and bucks. This is a product sold by Sears and is available in
sections 44 inches high by about 42 inches in width and is connected by
rods so that one can nmake up whatever size pen is needed. The fencing
is sold for use as portable pens for young children to play in and can
be fol ded accordianstyle to store and al so used as a separator or hay
rack when going to a show.

16 Adapted from Dairy Goat Journal, April 1980, 17-19.
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Text

1 A small tight cupboard hung on an inside wall of the goat barn
makes an ideal |ocation for storage of a few instrunents, energency
nmedi cation, routine nedication and first aid supplies. The cupboard
shoul d be placed high enough to be beyond the reach of small children
and it should have good Ilatches to keep it securely cl osed.

2 The purpose of a nedicine cupboard or cabinet should not be for
‘'do it yourself'' veterinary nedicine. Rather, it should be used wth
your veterinarian's approval and counsel to do routine things and
energency things in his absence.

3 Tal k over the followng Iist of requirements wwth your veterinarian
and resolve to keep your herd in top health condition. Experience with
t he nedi cal problens peculiar to your herd will help both of you to be
better prepared to do the best possible job of disease prevention and
energency nedi cal care.

4 Necessary supplies stored in your cabinet should include:

5 | NSTRUVENTS

A fifteen inch piece of 3/4 inch dianeter pipe which can be used as
a speculumfor giving nedication by nouth.

A four foot long section of 1/2 inch rubber or plastic tubing for
use as a stomach tube. This can be passed through the 3/4 inch pipe
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which is held in the nouth as far back as the rear nolars. The
stomach tube can be gently passed beyond it as the aninmal swallows. The
speculumis a good neans of holding the head steadily in a natural
posi tion.

A smal |l funnel can be used for pouring the nmedication into the tube.

A good hoof shear for trimmng feet (a Burdizzo hoof shear) shoul d
be hung on the wall or inside the cabinet door.

A ' 'caul king gun'' dose syringe for dosing goats w th Thi bendazol e
or other worner paste should also be placed in that |ocation.

A curved serrated scissors for use in renoving extra teats should
al so be hung near by.

An electric clipper, such as that commonly used for groom ng dogs,
plus at |east one extra blade should be kept in its box on a shelf in
t he cupboard.

An open hoof groover at |least 3/8 inch wide should be placed with
the clippers, speculum tube and hoof shears. It will be useful for
cutting out excessive growh fromfoot soles and for renoving foreign
bodies fromsoles of the feet.

The tattooi ng equi pnent and necessary nunerals and ink for using it
should be placed on this shelf.

MVEDI CAL SUPPLI ES

A half pound roll of absorbent cotton, several rolls of 1 inch
adhesi ve tape and a dozen 4 x 4 inch sterile gauze pads shoul d be kept
together in a small carton on a shelf in the cupboard.

Several 10 ml gl ass hypoderm c syringes should be sterilized by
boiling ten mnutes and stored in a sterilized dry fruit jar on a
shel f.

At least a half dozen 18 gauge 1 inch sterile hypoderm c needl es
should be kept in the fruit jar covered by their protective plastic
tips. These, of course, are used for various subcutaneous or
i ntramuscul ar hypoderm c I nj ections.

VEDI CATI ONS
Li qui d nmedi ci nes necessary should be put together in one |ocation:
An ei ght ounce bottle of 2Tincture of lodine and a snmall baby food

jar wth a cover should be placed together for use in disinfecting
navel s of newborn kids.
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Pint bottles of hydrogen peroxide and 70 Osopropyl al cohol, a four
ounce bottle of scarlet dressing or simlar wound dressing
(Sulfa-Urea, etc.), and a four ounce bottle of astringent blue |otion
will be helpful for treating superficial wounds.

Dry medi ci nal powders, magnesi um hydroxide (dry m |k of nagnesi a,
epsom salts (nmagnesium sul fate) and baki ng soda (sodi um bicarbonate)
shoul d be kept in one pound boxes or jars and properly | abell ed.

1 quart bottle of heavy mneral oil and 1 quart bottle of propylene
gl ycol should be placed together on a shelf.

8 PESTI Cl DES

Coumaphos (Co-Ral), Methoxychlor, or Codrin for |ice and mange
control and Captan wettable powder for ringwormtreatnent should be
kept on a bottomshelf in tightly sealed containers.

9 Bl OLOG CS

Any bi ol ogi cs kept for routine use should be kept by thensel ves
under refrigeration at all tines. If they are adm nistered carefully,
using sterile needles and syringes and their rubber caps w ped
t horoughtly wth 70al cohol before renoval of the biologic, they wll
stay in usable condition until their expiration dates.

Routi ne biologics for herd health prograns, adm nistered by the
herdsman, should be kept in small ten dose vials.

I njectable antibiotics, such as penicillin-streptonycin
conmbi nations, oxytetracycline (Terranycin), chlortetracycline
(Aureomycin), and tylosin (Tylan) should be stored under refrigeration
and handl ed when wused in the sanme way as routine bi ol ogics.

The condition and kinds of biologics used should be decided in
consultation with your veterinarian. He can also advise about stocking
and storing other energency nedications.

10 Renmenber, the purpose of a nedicine storage cabinet is not for
replacing the veterinarian, but for assisting himto help you. Wen you
hang a nedicine cupboard on the wall, depend upon himto advise you
where and how to store things you may need.

VI DF 158
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Text
1 Why Show?
Dai ry goat shows can be interesting and educational, and goat owners
enjoy the opportunity to conpete wth their animals. Al though show ng
i nvol ves a great deal of time, energy, and extra stress on the animals,
there are many positive aspects to attending shows as an exhibitor or a
spect at or .

2 Dai ry goat shows can be a good | earni ng experience. Many peopl e show
to get an opinion of their animals froma judge who is objective and
experienced in appraising conformation. Listening to the judges'
reasons for making placings helps in |earning about your aninmals.
Acting as a ringside ''judge'' and conparing your placings and reasons
with those of the show judge hel ps devel op your eye for desirable type.

3 Peopl e enj oy being conpetitive with their aninmals. Conpetition
agai nst other breeders helps you learn howto select aninmls and
present them at their best. If the animals do well at the show, owners
gain confidence in their animal husbandry skills and an increased
awar eness of the relative worth of their ani mals.

4 Showing is a favorite activity of 4-H nenbers wth dairy goat
projects because it is a good way to determ ne progress they are naking
as animal breeders. Showi ng al so hel ps devel op sportsmanshi p,
managenent skills, the ability to display an animal to its best
advant age, and an appreciation of good |ivestock.
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Goat shows are fun socially and provide a good opportunity to neet
ot her breeders and visit with friends. Exhibiting your goats at shows
Is good advertisenent for your herd and can lead directly to sales,
either at the show or in the future.

Dai ry goat shows are also an effective way to pronote dairy goats
and the use of goat products because the show aninmals are grooned and
| ook their best, and breeders are available to answer questions for
show visitors with a developing interest in goats.

Getting Ready

There are many things that need to be done once you decide to enter
a goat show. The better prepared that you are, the nore you will enjoy
the show

The first thing is to decide which of your animals to show Be
sel ective about the animals. Look for animals in your herd that are
correct in conformation and in good condition, neither too fat nor too
thin. Strong, healthy animals wll be nore conpetitive, better able to
wi thstand the stress of travel and the show, and not be a source of
health problens for other goats attending the show

Read the show rules, fill out the entry formconpletely, and send it
to the specified person on tinme. |If you have questions about the show,
contact the show secretary. It is a good idea to keep a copy of your
show entry so that you have a record of the aninmals entered and their
cl asses. Check the health rules for the show and work with your
veterinarian to nmake sure that you neet the rules.

Take sone tine before to review the parts of the goat and becone
famliar with the dairy goat scorecard. The judge's placings and
reasons at the showw !l be nore neaningful if you are aware of the
poi nt differences defined by the scorecard.

Fitting

Goat shows are far nore relaxed if your animals are grooned and
ready to go when you get to the show Oherw se, you may end up rushing
at the show stables trying to get your animals clipped and their feet
trimmed with probably hasty results. There is always sone |ast m nute
bathing and groomng but it helps if the tinme-consumng portions of
the job had been done at hone.

Hooves should be trimed a few days before the show Goats can be
clipped froma few days up to 2 to 3 weeks before a show. A nunber 10
blade is comonly used for clipping the body, while a shorter bl ade
(nunmber 20 or even nunber 40) can be used on the udder. The entire body
can be clipped, with the clippers running agai nst the hair, including
whi skers, beard, and hair inside the ears and around the tops of the
hooves. The hair on the tail is squared off below the |ast bone in the
tail, leaving a triangular tuft of hair at the end of the tail. It is
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easier, and usually safer, to clip the udder when it is full of mlk.

Bat hi ng goats with a m |l d shanpoo before clipping them hel ps keep
clipper blades sharp. Goats should be rebathed and rinsed well after
clipping to renove |oose hair and dandruff. Newly clipped goats,
especially those with light skin, are apt to sunburn and should be
provided with shade or a |ightweight coat until the hair grows out a
little and the skin becones |less sensitive. Newy clipped goats are
al so sensitive to draft and chills and need to be covered while not in
t he show ri ng.

Practicing with your goats at honme can result in better behaving
animals in the ring and increased confidence on your part. Animals
shoul d be accustoned to being handl ed by strangers, especially having
soneone el se's hand nove over their neck, wthers, back and sides, and
udder so that they will stand still when being exam ned by the judge.

Chain collars are usually preferred for show ng, although narrow
| eat her collars are also used. Collars should fit correctly, so that
you can control your animal's novenents in the ring. It is ideal to
work with your aninmals ahead of tine until they lead readily and
respond quickly to signals. They should nove forward with a slight pul
on the collar and stop when you pull slightly up and back. GCetting
your aninmals used to wearing a collar and teaching themto | ead and be
tolerant of strangers is inportant with young stock, because they can
often be stubborn about | earning show manners.

Hor ned goats cannot be shown, and goats with |arge ++++M SSI NG
DATA++++

Feed and Beddi ng

Sonme shows wil|l have a supply of hay and straw for sale. Check ahead
of time to see whether such wll be available before you decide to
bring your own. Sone exhibitors prefer their own hay, so their aninals
wi |l not have a change in diet. You need:

- hay

-straw

-grain

-hay feeders

-grain feeders

-wat er buckets

-bottles and nipples (if you are taking kids)
-salt or trace mnerals

Equi prent -- After you have attended a few shows, you will know
what equi pnment is useful, including:

-clippers (for last touchups)
-hoof trimers
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-extra collars

-tie ropes

-l i vest ock shanpoo

-short hose (for bathing)

-wash bucket

-towels (to dry ani nal s)

-clean cloths (for |ast cleanups)
- brushes

-portable m |l king stand

- paper towel s

-udder wash

-teat dip

-m | k pail

-goat coats (for the young, and chilly tines)
-first aid itens, antibiotics,
-di si nfectants, bandages, flyspray)
-herd signs (above your pens)
-pitchfork

-rake

- broom

-pliers

-hamer and nails

- sci ssors

-stapl e gun

- extension cord

Personal itens -- Many exhibitors prefer to spend the night in the
barn with their animals. Personal itens that may be needed i ncl ude:

- cot

- sl eepi ng bag

-pi |l ow

-fol ding chair

-cl ean cl ot hes

-show whites

-toilet articles
-flashli ght

-snacks and food

- equi prent for cooking

What to do at the Show

Goats shoul d be unl oaded and settled into pens wth beddi ng, feed,
and water as soon as they arrive at the show, especially if they have
been travelling very far or the weather is unpleasant. Once your
animal s are bedded down, you can take vyour registration and health
papers and check in wth the show secretary; unless the show rul es
requi re health checks before unloading. There are wusually copies of the
show program avai |l able that contain the schedul e of classes and speci al
I nstructions. Your goats have to be checked prior to the start of the
show by the show veterinarian. He has the authority of dism ssing
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animals fromthe show if they are sick or appear to be potential health
probl ens for other exhibitor's aninals.

Extra space shoul d be avail abl e adj acent to your animals for your
equi pnment and feed. Exhibitors are responsible for care of their
animals throughout the show, including clean bedding, feed, and fresh
wat er, as needed. It usually takes goats a while to settle down into
the show routine, especially if they have not been shown before.
Wal ki ng your goats around the ring before the show starts hel ps them
feel nore relaxed when it is tinme for their class.

Your goats nmay need to be bathed at the show prior to their
cl asses, even if they were bathed wearlier at honme. Bathing should be
done during the warmpart of the day, followed by a thorough drying, to

prevent added stress fromchilling. If the weather is cold or
unpl easant, goats can be brushed and spot cleaned with a danp rag,
I nstead of bathing. Most goats will benefit froma final touchup

cleaning with a danp cloth just prior to being shown. This is a good
time to double check areas that are hard to keep cl ean, such as hooves,
inside the ears, around the eyes and nose, and under the tail.

Show ng

In sonme shows there is a preset mlk-out tinme, wusually 12 hours
before the show starts, so that all does are shown at the sane | ength
of tinme after mlking. If not, show your animals with the anount of
mlk in the udder that |ooks the best. Letting the udder overfill can

weaken udder attachments, stress mlk-producing tissue, make it
difficult for the judge to determ ne udder texture, and usually |owers
your show pl aci ng.

Exhi bitors shoul d wear appropriate white clothes to show their
animals, such as clean jeans or slacks and a white shirt or bl ouse.
Goats should be brought to the ringside a few m nutes before start of
their class, so that you are ready to enter the ring as soon as the
class is called. You will need to know the birth date of each of your
animals in the ring, the freshening date and nunber of |actations for
m | kers.

Wat chi ng the class ahead of yours will give you an idea of the
judge's procedure and preferred nethod of lining up aninmals. Wen it is
your turn to enter the ring, lead slowy and gracefully in a clockw se
direction. Leave about 3 feet between your goat and that of other
exhi bitors when wal ki ng around the ring; and about 2 feet between
animals when lined up head to tail or side by side. Stay attentive to
the judge but, at the sane tine, be aware of your goat and what she is
doi ng.

Keep your goat between you and the judge at all tinmes. If you need
to change sides, nove around the goat's head and change hands on the
collar. Keep the collar high on the goat's neck, holding it in your
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27

28

29

30

31

32

hand at the top of the neck, just behind the ears. This gives you
better control over the animal's novenents and keeps her head up high
enough so that she has an attractive carri age.

After the goats have wal ked around the ring a few tines, the judge
will ask the exhibitors to forma line with their animals, usually side
by side. Wien you set your goat up in line, pose her with her feet
squarely under her body and her hind feet slightly spread. It is
usual ly easiest to set up the hind feet first. You can nove the back
feet where you want them by pressing back on the opposite shoul der or
by picking up the I eg between the hock and pastern and setting it down
in the desired position.

Once you have your goat well placed, |let her be. Keep your hands
of f your animal as nuch as possi ble when she is set up, so that you wl|
not draw the judge's attention away from your aninmal to you. Tal king
quietly to your goat or lightly rubbing her belly or side nearest you
keeps her alert and contented. Sone exhibitors prefer to squat beside
their goat while they are waiting in |line. However, do not kneel wth
your knees on the ground, and be sure to stand up when the judge
approaches your aninal.

Be ready to restrain your goat if necessary while the judge
exam nes her. This can be done in two ways: (1) put your knee in front
of her shoul der so she can't nove forward; and (2) grasp a front |eg
bet ween the knee and the pastern and flex the | eg back against the
chest.

If the judge asks you to change places in the ring, |ead your goat
forward out of the line, up or down the line to the place indicated,
and back through the line, making a U-turn to get back into position.
Do not back your goat into a different position unless the distance is
short.

Wat ch the judge closely, and respond quickly when the judge
i ndicates the placings in the final |ine up. Be aware of show
procedures; first and second place wnners in each class are usually
expected to remain at ringside to conpete for chanmpion. In
ADGA- sancti oned shows, the judge wll check tattoos and the show
secretary will check registration papers for all breed chanpi ons before
they | eave the ring.

Conformation of the animal is not considered in showranship
cl asses; only how well the animal is prepared and shown. The secret of
good showmanship is to control your animal in such a manner that the
j udge sees her at her best but never notices you. Showranship cl asses
hel p teach poise, courtesy, and the ability to stay calm even under
pressure. They give exhibitors an opportunity to show how well they
can prepare and exhibit goats. They also encourage good husbandry;
animal s that can be successfully grooned to | ook as good as possible for
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34

a show are those that are well fed and cared for, in good health, and
generally of good type.

I n showmanshi p cl asses, the judge | ooks for exhibitors that
recogni ze the conformati on weaknesses of their animls and show t hem
effectively to overcone those weaknesses. Exhibitors are usually asked
by the judge to trade aninmals so that the judge can see how well they
handl e strange ani nal s.

GQui del i nes

Al t hough every showis different, the followwng wll nake shows
nore enj oyabl e and wort hwhil e:

- Cooperate wth the show officials to the best of your ability.

-Learn the rules of the show and follow t hem

- Keep your pens and aninals neat and clean at all tines.

-Be prepared and willing to answer questions fromshow visitors
about your goats and goats in general.

-Handl e your goats with dignity, pride, and gentl eness, both inside
and outside of the show ring.

-Stay calmw th troubl esone ani mal s; abusiveness is uncalled for.
-Be courteous to the other exhibitors and the judge.

-Restrict conversation in the ring except to respond to the judge or
show of ficial s.

- Respond quickly to requests fromthe judge, ring steward, and ot her
show of fici al s.

-Be gracious about accepting the judge's opinion.

-Show your animals the whole tinme you are in the ring, until the
j udge has given his reasons and the class has been di sm ssed.

-If you have questions about the judging, wait until after the show
Is over to talk to the judge.

-Smle and enjoy yourself -- it's part of showranshi p.

- Renenber that placings at a show are one judge's opinion of how a
certain group of aninmals conpare with each other on a certain day.
Pl aci ngs of the sane aninmals can be quite different under a
different judge or at a different tine, especially with nonm | king
st ock.
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35 TABLE 1. ADGA Dairy Goat Showranship Score Card
Based on Usual O der of Consideration
1. APPEARANCE OF AN MAL 40

Condition and Thriftiness - show ng normal growh - neither too fat nor
too thin. 10

Hai r clean and properly groonmed. Hoofs trinmed and shaped to enabl e
animal to wal k and stand naturally. 10

Neat |y disbudded if the animal is not naturally hornless. dipping -
entire body if weather has permtted, show ng allowance to get a
neat coat of hair by show tine; neatly trimmed tail and ears. 10

Cl eanliness - as shown by a clean body as free fromstains as possi bl e,
with special attention to |legs, feet, tail area, nose, and ears. 10

2. APPEARANCE OF EXH BI TOR
Cl ot hes and person neat and clean - white costune preferred. 10
3. SHOW NG ANI MAL I N THE RI NG

Leading - enter, leading the animal at a normal wal k around the ring in
a clockw se direction, walking on the left side, holding the collar
with the right hand. Exhibitor should walk as nornmally and

i nconspi cuously as possible. Goat should lead readily and respond

qui ckly. Lead equi pnent should consist of a collar or small |ink

chain, properly fitted. As the judge studies the animl, the

preferred nethod of leading is to wal k al ongside on the side away
fromthe judge. Lead slowy with aninmal's head hel d high enough for

| npressive style, attractive carriage, and graceful walk. 10

Pose and show an aninal so it is between the exhibitor and the judge as
much as possi bl e. Avoid exaggerated positions, such as crossing

behind the goat. Stand or kneel where both judge and ani mal nmay be
observed. Pose animal with front feet squarely beneath and hind feet
slightly spread. Were possible, face animal upgrade with her front
feet on a slight incline. Neither crowd other exhibitors nor |eave

too nmuch space when |l eading into a side-by-side position. Wen judge
changes pl acing, |ead animal forward out of [ine, down or up to the

pl ace directed then back through the line, finally making a U-turn

to get into position. To step aninmal ahead - use slight pull on
collar. If the animal steps badly out of place, return her to position
by | eadi ng her forward and nmaking a circle back thru your position

in the line. Wien judge is observing the animal, if she noves out of
position, replace her as quickly and inconspi cuously as possible. Be
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natural . Overshow ng, undue fussing, and maneuvering are objectionabl
15

Show ani mal to best advantage, recogni zing the conformation faults of
the animal you are |leading and striving to help overcone them 15

Poi se, alertness, and courteous attitude are all desired in the show
ring. Showren should keep an eye on their aninmals and be aware of
the position of the judge at all tinmes - but should not stare at the
judge. Persons or things outside the ring should not distract the
attention of the showen. Respond rapidly to requests from judges or
officials, and be courteous and sportsman |like at all tines,
respecting the rights of other exhibitors. The best showren wl |

show the animals at all tines - not thenselves - and will continue
exhibiting well until the entire class has been placed, the judge
has given his reasons, and he has dism ssed the cl ass. 15

TOTAL 100

Suggested Uniform Long-sleeved white shirt, regulation white pants,
or FFA necktie, 4-H or FFA cap (if applicable), wth nmatching shoe
and belt in either black, white, or brown.

36 TABLE 2. ADGA Dairy Goat Score Card for DCES

(I deal s of type and breed characteristics nust be considered in using
this card.)

Based on Order of Observation

1. GENERAL APPEARANCE 30

Attractive individuality revealing vigor; femninity wth a harnoniou
bl endi ng and correlation of parts; inpressive style and attractive

carriage; graceful walk.

*Breed Characteristics 5
Col or, size, nose structure and ears appropriate for breed.

*Head 5
Mediumin length, clean-cut; broad nuzzle with | arge, open nostri
| ean, strong jaw, full, bright eyes; forehead broad between the
eyes

*Shoul der Bl ades and Topline 8
Shoul der bl ades - set snpothly against the chest wall and wthers,
formng neat junction with the body.
Back - strong and appearing straight with vertebrae well defined.
Loin - broad, strong, and nearly |evel.
Runmp - long, wide and nearly |evel.
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H ps - wide, level with back.

Thurls - wi de apart.

Pin bones - wi de apart, |ower than hips, well defined.

Tail head - slightly above and neatly set between pin bones.

*Legs and Feet 12
Legs - wi de apart, squarely set, clean-cut and strong with forel egs
straight.
Hi nd | egs - nearly perpendicular fromhock to pastern. Wen viewed
from behind, |egs w de apart and nearly straight. Bone flat and
flinty; tendons well defined. Pasterns of mediumlength, strong and
springy. Hocks are cleanly noul ded.
Feet - short and straight, with deep heel and | evel sole.

2. DAIRY CHARACTER 20

Ani mation, angularity, general openness, and freedom from excess tissue,
gi ving due regard to period of |actation.

Neck - long and | ean, blending snmoothly into shoul ders and bri sket,
cl ean-cut throat.

Wthers - well defined and wedge-shaped with the dorsal process of the
vertebrae rising slightly above the shoul der bl ades.

Ri bs - wide apart; rib bone wde, flat, and |ong.

FIl ank - deep, arched, and refined.

Thighs - incurving to flat fromthe side; apart when viewed fromthe
rear, providing sufficient roomfor the udder and its attachnents.

Skin - fine textured, |oose, and pliable. Hair fine.

3. BODY CAPACITY 20

Rel atively large in proportion to size of the animal, providing anple
di gestive capacity, strength, and vigor.

Barrel - deep, strongly supported; ribs wide apart and well sprung; depth
and wdth tending to increase toward rear of barrel. 12

Heart girth - large, resulting fromlong, well-sprung foreribs; w de
chest floor between the front legs, and full ness at the point of
el bow. 8

4. MAMVARY SYSTEM 30

A capacious, strongly attached, well-carried udder of good quality,
I ndi cati ng heavy production and a |ong period of useful ness.

Udder; Capacity and Shape - |ong, w de, and capaci ous; extended well
forward; strongly attached. 10

Rear attachnent - high and wi de. Hal ves evenly bal anced and
symmetrical. 5
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Fore attachnment - carried well forward, tightly attached w t hout pocket,
bl endi ng snoothly into body. 6

Texture - soft, pliable, and elastic; free of scar tissue; well
col | apsed after mlking. 5

Teats - uniform of convenient |length and size, cylindrical in shape,
free fromobstructions, well apart, squarely and properly placed, easy
tomlk. 4

TOTAL 100
*Note: 5 points for Breed Characteristics and Head as taught at Training
Conf er ence.
37 TABLE 3. ADGA Dairy Goat Score Card for BUCKS
1. GENERAL APPEARANCE 45
Attractive individuality revealing vigor, masculinity with a

har noni ous bl endi ng and correlation of parts; inpressive style and
maj estic carriage; graceful and powerful wal k.

Breed Characteristics 10
Col or, size, nose structure and ears appropriate for breed.

Head 5
Mediumin length, clean-cut; broad nuzzle with |arge, open nostrils;
| ean, strong jaw, full, bright eyes; forehead broad between the eyes.

Shoul der Bl ades and Topline 12

Shoul der bl ades - set snpothly against the chest wall and wthers,
form ng neat junction with the body.

Back - strong and appearing straight with vertebrae well defined.

Loin - broad, strong and nearly |evel.

Rump - long, wide nearly |evel.

H ps - Wde, |level wth back.

Thurls - wi de apart.

Pin bones - wi de apart, |ower than hips, well defined.

Tail head - slightly above and neatly set between pin bones.

Tail - symetrical wth body.

Legs 18
W de apart, squarely set, clean-cut and strong with forel egs straight.
H nd |l egs - nearly perpendicular fromhock to pastern. Wen viewed
from behind | egs wide apart and nearly strai ght. Bone strong, flat
and flinty; tendons well defined. Pasterns of nediumlength, strong
and springy. Hocks cleanly noul ded.
Feet - short and straight, with deep heel and | evel sole.
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2. DAIRY CHARACTER 30

Ani mation, angularity, general openness, and freedom from excess
tissue.

Neck - nmedium | ength, strong and bl ending snoothly into shoul ders and
bri sket.

Wthers - well defined and wedge shaped with the dorsal process of the
vertebrae rising slightly above the shoul der bl ades.

Ri bs - wide apart, rib bone wde, flat and | ong.

Fl ank - deep, arched and refined.

Thighs - incurving to flat fromthe side; apart when viewed fromrear.

Skin - fine textured, |oose and pliable. Hair fine.

3. BODY CAPACITY 25

Rel atively large in proportion to size of the animal, providing anple
di gestive capacity, strength and vigor.

Barrel 10
Deep, strongly supported; ribs w de apart and well sprung; depth and
width tending to increase toward rear of barrel.

Heart girth 12

Large, resulting fromlong, well-sprung foreribs; w de chest floor
between the front legs, and fullness at the point of el bow

TOTAL 100

38 TABLE 4. Eval uati on of Defects

GENERAL BREED SPECI FI CS
Sli ght 1. Broken or wy tail
Slight to 1. Undershot or overshot
serious | aw
dependi ng Cl ose in the hocks

2.
on degree 3. Front, rear or side udder

attachnment | acking

4. Separation between hal ves
of udder

5. Presence of scar tissue

6. Udder of beefy texture

7. Udder wth pocket

Moder at e 1. Large scurs or stubs NUBI AN
2. Enl arged knees; non- Mat ure does | ess than -
di sabling | aneness M n. height (30 in)
3. Swol I en hocks Mn. weight (135 |bs)
4. Turned-out or crooked Strai ght face
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f eet
5. Teats that are: SAANEN

a. Set close together Mat ure does | ess than -

b. Bul bous M n. height (30 in)

c. Extrenely large or Mn. weight (135 |bs)
smal

d. Pointed sideways TOGGENBURG

e. Uneven in size Mat ure does | ess than -

f. Having small streans M n. height (26 in)
or otherwi se hard to Mn. weight (120 | bs)
m | k Few smal |l white spots in

g. Not clearly separated hai r of does

fromthe udder
AVMERI CAN LAMANCHA
Mat ure does | ess than -
M n. height (28 in)
Mn. weight (130 |bs)

FRENCH ALPI NE

Mat ure does | ess than -
M n. height (30 in)
M n. weight (135 |bs)

Does with Toggenburg
col or and mar ki ng

Does - all white color

39 Tabl e 4. Evaluation of Defects (contd.)

GENERAL BREED SPECI FI CS
Moder at e 1. Loose, w nged or heavy AVERI CAN LAMANCHA
to serious shoul ders Roman nose
Dependi ng 2. Narrow chest or pinched
on degree heart girth FRENCH ALPI NE
3. Short, shall ow or Roman nose
narr ow body
4. Low backed or steep- SAANEN
r unped Roman nose
5. Smal | -boned for body size
6. Bowed-over front knees TOGGENBURG
or, buck-knees Roman nose

7. Hind |l egs close together
8. Sprung pasterns
9. Postiness
10. Swol l en stifle joints
(Al'l of these nore
serious in bucks)
Seri ous 1. Natural horns (neatly FRENCH ALPI NE
di sbudded or dehorned - Bucks wi th Toggenburg
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no di scrim nation)

2. Udder
a. Pendul ous
b. Too distended to

determ ne texture

c. Hard or swoll en
(except in does just
fresh)

d. So uneven that one

half is |less than
hal f the size of the
ot her

3. Leaking orifice

4. M splaced orifice

40 Tabl e 4. Evaluation of Defects (contd.)

Very serious Udder | acking in size
and capacity in relation
to size of doe

Doubl e orifice in teat
of doe

Extra teat or teat(s)

t hat have been cut off
on does

Crooked face on does
Very crooked or mal -
formed feet

Di squal i f - Total blindness

I cations Serious enmci ation

Per manent | ameness or
difficulty in walking
Bl i nd or nonfunctioning
hal f or udder

Blind teat

Doubl e teat (s)

Extra teat(s) that
interfere with mlKking
Active mastitis or any
ot her cause of abnor mal
m |k

Evi dence of her maphrod-

col or and mar ki ngs

Bucks - all white col or
SAANEN
1. Dark cream col or
2. Several snmall dark
spots in hair
TOGGENBURG
1. Black color in does

2. Wiite stomach (except
British Toggenburgs)

on does
3. Large white spot
(1-1/2" or nore in
any direction) on
does
4. Few snmall white spots
in hair of bucks

BREED SPECI FI CS

NUBI AN
1. Dished face
2. Barely drooping ears

AVERI CAN LAMANCHA
1. Anything other than
gopher ears on bucks
2. Ears other than true
LaMancha type on does

FRENCH ALPI NE
1. Pendul ous ears

NUBI AN
1. Upright ears

SAANEN
1. Large (1 1/2"
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itismor other inability di aneter or nore)
to reproduce dark spot in hair
10. Per manent physical de- 2. Pendul ous ears
fect, such as navel hernia
11. Crooked face on bucks TOGGENBURG
12. Extra teat or teat(s) 1. Tricolor or piebald
t hat have been cut off 2. Black bucks
on bucks 3. Wiite stonmach
13. Double orifice in (except British
teats of bucks Toggenbur gs) on bucks
14. Buck with one testicle 4. Large white spot
or with abnormal testicles (1 1/2" in any

di rection) on bucks
5. Pendul ous ears
VI DF 57, 58

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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DE Genetics and Reproduction

Text

1 There have been few genetic studies on dairy goats. The principles
of their genetic inprovenent should differ little, however, from other
farm animals. Most of the genetic data available on economc traits
pertain to mlk and fat yields and fat percentage. They indicate
di fferences between aninmals within and between breeds that can be
utilized for breed inprovenent.

2 Breed Conpari sons

The six recogni zed breeds of dairy goats in the United States are
t he Al pi ne, LaMancha, Nubi an, Oberhasli, Saanen, and Toggenburg.
According to the records of the national Dairy Herd I nprovenent prograrm
(DHI'), production averages during 1968 to 1978 were simlar for Saanen,
Al pine, and Toggenburg 305-day | actations, but LaMancha and Nubi an had
lower mlk yields in that order. Average fat percentages in Al pine,
Saanen, and Toggenburg mlk were also simlar. The Nubian had the
hi ghest fat percentage in mlk. The higher yielding breeds had |ower
fat contents in their mlk and vice-versa. Thus, the breeds did not
differ greatly in total yield of fat, but Nubian, despite their |ow
mlk yield, had the highest yield of mlk fat. Qoberhasli are a nore
recently recogni zed breed in the United States and insufficient records
exi st for breed conparison. They are expected to resenble the other
Swiss breeds in mlk and fat production. The average production figures
in Table 1 cover a 10-year period, and |little change in mlk or fat
production in any of the breeds seens to have occurred during that
peri od.
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The breed conpari sons are national averages, but regional
di fferences exist. For exanple, Toggenburg in the North Central and
Nort heast regions have higher mlk and fat yields than Al pine and
Saanen, but in the West, Toggenburg have |ower fat yields than other
breeds. The possible reasons in climate or managenent are not certain.

There is little published informati on on breed conparisons for body
type traits. Al pine, Nubian and Saanen have simlar m ni nrum hei ght and
wei ght standards; LaMancha are | ess and Toggenburg are snall est.

Consi dering that the average mlk yield of Toggenburg does is simlar
to the other breeds, it is likely that Toggenburg have a high dairy
merit efficiency in terns of mlk yield per unit of body weight or per
unit of nmetabolic weight (WQ 75).

The six breeds differ in physical characteristics, particularly
with respect to ear shape and face profile. Al pine, Cberhasli, and
Toggenburg are of Swiss origin and have ears of nediumlength that are
held in an upright position. LaMancha ears are externally al nost absent
with a ''gopher'' rudinent considered ideal. Nubian are of
Asi an-African origin and have | ong, pendul ous ears. They also are
characterized by a |l ess | ean body condition and a distinctly convex
face profile or '"Roman'' nose. The Swi ss breeds have either flat or
di sh-shaped face profiles.

| nheritance of Production and Type Traits

The inheritance of m |k production and nost body type traits is
conpl ex. Unlike sone physical traits that are sinply inherited
(qualitative traits) and are controlled by a few genes (for exanple,
coat color and the presence of horns), mlk production and body type
traits are under the control of nany genes (quantitative traits),
per haps a thousand or nore. Although the individual influence of each
of these genes nay be snall, their collective influence can be great.

Production and type traits also are affected by environnental
factors such as feeding, managenent, and di sease and in nost cases their
influence is greater than inheritance. However, this does not nean
that genetic selection is not effective for inproving many of these
traits. Environnmental influences, however, can nmask genetic differences
when sel ecting between animals, and the genetic constitution of an
ani mal cannot be determned wth certainty by physical observations or
by test matings as is the case with sone sinply inherited qualitative
traits. One cannot be sure if above or bel ow average performance of an
i ndi vidual goat is due to genotype or environnent. Accordingly,
parents may not ''breed true'' for production and type traits, and nore
likely will have wide variations in their offspring. Each kid receives
only a sanple half of each parent's genes, which by chance can be
above or bel ow average. Furthernore, each kid can be subjected to
di fferent environnmental conditions.

Envi ronnent Corrections
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10

11

12

13

14

Envi ronnmental influences can be controlled and corrected to permt
nore accurate identification of genetic differences between individual
goats. Major environnental factors include | evel of herd nmanagenent,
year, age, season, parity of kidding, length of lactation, dry period
and previous | actation.

M| k production records are expressed as deviations fromthe herd
average (including herd |level adjustnents) to renove the influence of
herd nmanagenent and to facilitate conpari sons between does from
different herds. Most differences between herds for average mlk
production are due to feeding, housing, diseases, etc. Probably 10 to
200f the differences in production between herds are due to genetics.
The remai nder is due to environnent.

One difficulty with deviations fromherdnate averages arises from
the small herds in which goats usually are kept. A herdmate average
based on few records is less reliable than one fromlarge nunbers of
herdmat es. Production records vary fromherd to herd, and fromyear to
year. Therefore, they are expressed as deviations from average
production of contenporaries in the same herd and year. Such herdyear
devi ated records facilitate genetic conparisons between ani mals.

Season of kidding has a marked influence on mlk production. Does
ki ddi ng between Decenber and March have, on the average, higher mlk
and fat yields than does kidding later in the year. The influence of
season of kidding on percentage of fat 1is considerably |less than on
yields of fat and mlk, but does kidding in April to July have slightly
hi gher fat tests than does kidding earlier. |If conparisons are mde
bet ween does with records initiated during different seasons, they
shoul d be adjusted for season of kidding. Season adjustnent factors in
conjunction with correction for age of kidding have been published for
each breed.

Age of kidding affects m |k production strongly. Age and season of
kidding jointly account for 30 to 400f the total variation within a
goat herd for mlk and fat yields, which increase up to 5 years of age
and then decline wth advancing age. Effects of age on fat percentage
are | ess pronounced.

Parity or lactation nunber, in addition to the effect of age, has a
| arge influence on mlk and fat vyield in the dairy goat, which nmakes
the dairy goat different fromthe dairy cow. The average difference in
305-day mlk yields between first and second goat |actations is
approximately 300 | b. The nmagnitude of this difference varies with
season and region, being greatest in herds in the Wstern states during
Decenber to March. Fac