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The fall weather of
2011 was mild when compared to many falls in
Kentucky. However, it is
time to start to feed hay.
The growth of the tall fescue is now greatly limited
by short daylight periods
and colder weather. The
most economical means
of feeding goats during
the winter is by feeding
forages. Kentucky forages, for the most part, are
harvested and stored as
hay.
Quality hay making
is more difficult in Kentucky
than other locations
throughout the southeast
due to our ever-changing
weather conditions and
persistent spring rains. In
some years we are able to
harvest at prime forage
maturity stages, but most
often we are harvesting
mature growth stages.
Therefore, a winter’s store
of hay may have several
grades, perhaps classified
visually as good quality,
average, or poor quality
hay. Note that all of these
visual hay classifications

can occur from a single
year’s harvest.
The best means of
dealing with these differences in hay quality is to
sort the hay by lots (one lot
of hay is a single harvest of
hay) and grade the lots as
good, average, and poor
by visual inspection. Then,
take a hay sample from
each of these quality separations for nutritional analysis. The hay quality can
then be match to the nutritional needs of the pregnant doe, growing yearling,
or growing kid. This brings
us to the three essentials
of good goat nutrition,
Sort, Sample, and Feed.
Sort, Sample & Feed
SORT the hay into
quality lots based on visual
inspection. Table 1, Visual
Hay Criteria, evaluates the
hay quality based on the
observed maturity of the
hay at harvest. Legumes
should be at bud to early
bloom for good quality,
whereas average to poorer
quality would be in a more
advanced stage at harvest.
Likewise, grasses are evaluated based on boot to
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early seed head development. Furthermore, most of
the nutrition is stored in the
leaf of the forage, therefore
hays with a high ratio of
leaf:stem are consider
higher quality hays. Finally,
color is a consideration,
bright gold to yellow colors
indicate that they hay has
not been sun bleached or
rain damaged prior to bailing. Both conditions are
known to reduce nutritional
value of the hay.
SAMPLE the hay
following the quality separations. Each lot should be
sampled for nutrient analysis and evaluated for nutritional value. In this regard,
the Kentucky Department
of Agriculture (KDA) offers

a forage testing service. A KDA staff member will
take samples of each hay lot at the farm and analyze the sample in the KDA Forage Laboratory
in Frankfort KY. The charge for this service is
only $10 per sample. Shortly after sampling and
analysis, producers receive a report of the forage
nutritional value. The KDA contact information
can be found at http://www.kyagr.com/ or you
can also contact Jim Wade in Western Kentucky
at 270-776-2172 or Kimberly Field at 800-2484628 in Eastern Kentucky.
When this information is properly utilized, it will enable strategic feeding of forages
leading to higher profits by reducing feed costs.
Also, livestock producers may consider keeping
a forage journal. The journal can allow you to
chart the haying practices on an annual bases
and comparing forage quality from year-to-year.
A good record keeping system helps in making
informed changes in production and harvest
practices.

Table 1.
Visual Hay Evaluation Criteria
Alfalfa should be cut in late bud-early
bloom stage.
Clover should be no more than 20%
bloom stage.
Grasses should be cut in boot to early
heading stage
More advanced stages of maturity significantly lower the nutritional value.
Leafiness
Hay with a high ratio of leaves to stems
with substantial portion of leaves attached to stems indicates high quality.
Leaves are predominant and cling to
the stems, and are soft and pliable.
Stemmy hay and hay with shattered
leaves indicate low quality.
Color
Bright green to golden yellow and yellow hays indicate higher quality.
Dark brown to black hays are damaged
hays.
Southern Forages 4th Edition
Maturity

Table 2.
Understanding Forage Analysis
Once the forage analysis terms are defined, as shown in Table 2. Chemical Hay Evaluation Criteria, the result of the test will become
clear and more meaningful. Table 2. outlines and
defines key terms in the forage analysis report.
These analyses are reported on a wet and dry
matter basis as a percentage (%) of the submitted sample.
As a reference point, good-to-average
Crude Protein (CP) levels for grass-legume hay
should have a CP value of 12-14%, whereas, the
fiber component expressed as Neutral Detergent
Fiber (NDF) should range between 50-57%, and
Acid Detergent Fiber (ADF) values may be seen
as 38-42%, all on a dry matter basis.
Remember that the lower the number,
the better the quality for ADF and NDF. Lower
numbers for NDF indicate lower total fiber and
higher levels of highly digestible plant cell material, thus higher feed intake. Similarly, lower numbers for ADF indicate greater digestibility and
higher energy values. Lower ADF values will indicate a higher Total Digestible Nutrients (TDN)
value. Higher TDN values indicate a greater energy level from consumption of the forage.
Finally, the Relative Feed Value (RFV) is
a comparison value that allows producers the
opportunity to compare their hay with full-bloom

Chemical Hay Evaluation Criteria
Crude Protein (CP)
The total quantity of true protein and
non-protein nitrogen present in the
plant tissue. Calculate by multiplying
the nitrogen fraction by 6.25.
Dry Matter (DM)
The percentage of a plant sample
that remains after all water is removed.
Neutral Detergent
The percentage of cell walls or other
Fiber (NDF)
plant structural material present.
This constituent is only partially digestible by animals. Lower NDF levels are generally associated with
higher animal intake. Good alfalfa
hay=40s.
Acid Detergent Fiber The percentage of highly indigestible
(ADF)
plant material. Higher ADF levels are
generally associated with lower digestibility. Good alfalfa hay=20s
Total Digestible NuThe percentage of a sample that is
trients (TDN) or Didigestible. TDN/DDM is a calculated
gestible Dry Matter
estimate based on feeding trials and
(DDM)
the measured ADF concentration.
Digestible Dry MatAn estimate of how much DDM an
ter Intake (DDMI)
animal will consume. It is calculated
as follows: DDM x DMI/100
Relative Feed Value
Each of these terms is an expression
(RFV) & Relative
of the expected intake of forage by
Forage Quality
animals and its energy value. RFV
(RFQ)
compares or ranks forages according to their DDM and potential dry
matter intake (DMI). RFV is expressed as a percentage compared
to full-bloom alfalfa that has an RFV
of 100.
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mature alfalfa. Full-bloom alfalfa =100, so a
value of 125 will be 25% better than full bloom
alfalfa. Likewise a RFV of 75 would be 25%
less than full-bloom alfalfa.
FEED the hay based on the nutritional
needs of the livestock being fed. As an example, higher quality hays containing less indigestible components and more energy should
be fed to does in latter stages of gestation and
lactation. Growing replacement does and kids
should receive higher quality hay than mature
open or early bred does.
Doe feeding can be subdivided into 50day increments. Various hay qualities should
be sorted and fed according to quality, with the
highest quality going to does in late gestation
(last 40-50 days) through lactation (60-90
days). Lower-quality hay should go to does in
the first and second trimester of gestation (first
100 days). Graph 1, Pounds of TDN Required/
Day provides a visual illustration of the nutritional energy needs of a pregnant doe from
day 0 to 150.
The last 40-50 days of gestation is a
period of rapid fetal growth, and limited rumen
space due to growing kids, resulting in a need
for a nutrient-dense ration composed of high
quality hay and additional protein and energy
fed as supplement. Lower-quality hay can be
fed to goats in early and mid-gestation.
Without a doubt, the most important
consideration when feeding hay is to feed
based on the quality of the hay and the nutritional needs of the doe and growing livestock.

Getting ready for Kidding
Dr. Ken Andries, Ph.D.
Kentucky State University
Kidding season is either here or just
about to start for most producers in the state.
Getting started right is critical for good growth
and health of your kids. While actual kidding
management practices will vary among producers, there are several common things everyone can do to help increase survivability and
health of the kid crop.
The first thing is to make sure you are
ready for kidding to start. This preparation includes getting facilities and all your equipment

located, cleaned, and organized. Make sure you administer booster
vaccinations to your does four weeks before kidding starts. Make sure
you have quality forage available (have it tested) and supplement to
meet protein and energy needs. Don’t over or underfeed. Make sure
they have a good mineral source available as well.

Here are some other things you need to consider
when getting ready for kidding.
Facilities Preparation:
 Select kidding pasture and try to keep animals off
that pasture for at least 60 days or as long as possible.
 Clean and sanitize the kidding barn and pen area before you put up kidding pens
 Clean and sanitize all feed and water buckets used in
kidding pens and pastures before the start of kidding
season.
 Set up kidding pens two to four weeks before kidding
is due to start.
 Check your kidding kit to make sure everything is
there and in good working/usable condition.
 Check the expiration date on milk replacer, BoSe,
and other products.
 Place all kidding supplies in a readily accessible area
and package (a tool box or bucket works well).
 Check heat lamps and kid boxes to make sure they
are ready to use.
 Get your kidding data sheets ready and check your
scale.
Make sure you have enough tags.
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A good kidding kit is important if you
need to assist at a birth or have a weak
kid. Your kit should include:










Kid/lamb puller
Latex gloves
Iodine
Colosturm replacer
Feeding tube and syringe
Sharp surgical scissors
Nutritional/energy drench
Towel to dry kids if necessary
Emergency phone numbers

This is a basic kit, and many people look to
expand it based on specific needs. An additional item that some people find handy is a
quick medical reference for assisting at birth.
Move animals to the kidding pasture about
four weeks before you expect them to start kidding. This step will allow them to become familiar with the location and ensure that they are
in the kidding pastures early in the process. If
you kid using individual or group kidding pens, I
recommend moving does into those pens as
close to time of kidding as possible.

You need to process the kids at
birth to help survival, which can be
done within 12 hours of birth, but it is
best if it is done sooner. At processing
you should do the following:
 Take birth records – birth date, birth
type, sex and dam ID, and assign a kid
ID;
 Treat the navel with 7% iodine solution;
 Give ½ cc of BoSe to the kid;
 Make sure the doe has milk by
stripping some out;
Check the kid for extra teats or a
hernia at birth, record any issues on
records.

Kids should be standing and nursing within three hours of
birth. If they appear weak or are having problems, you may
need to assist them in nursing or tub-feed the kid. It is critical
that the newborn kid receives colostrum within the first six
hours of life, the sooner, the better. A kid will need 2 ounces
of colostrum within the first six hours of life and 4 to 6 ounces
within 24 hours of birth. Colostrum is important to the kid, as it
provides passive immunity, which helps protect the kid from
disease until its own immune function can develop which takes
about four weeks.
After kidding, monitor kids and dams to identify any problems and keep records of issues you observe. If a kid becomes weak, check to be sure it is nursing and the doe has
milk. If necessary, supplement the kid to help. If possible, use
milk from the dam of the kid if she is not milking, if not use milk
from another doe or milk replacer. Be aware that using milk
from another doe or milk replacer may over time cause rejection of the kid by the dam.
You should be able to move your kids and their dams to
group pens within 48 hours of birth and to larger pasture or dry
lot with good shelter within four days of birth. This schedule
will of course depend on how well the dam and kids bond, how
strong they are, and the weather. They can stay in individual
pens longer, but unless you have enough pens for all goats,
you will need those pens for other animals also labor is increased in individual pen situations.
It is important to have all areas where kids are kept as
clean as possible. Coccidia are a major issue in many herds,
and kids become infected early. Sanitation is the way to reduce exposure. Kids will start picking at hay and other feed
within a week or two of birth, so it is important to keep these

Targeted Nutritional Supplementation-A Little
Feed at the Right Time Goes a Long Way
Dr. Michelle Arnold, DMV
University of Kentucky
In the wake of chemical resistance to dewormers in
small ruminants as well as possible environmental contamination from their repeated use, much research has focused
on alternative therapies for gastrointestinal nematode (worm)
control. Copper oxide wire particles, copper sulfate, nematode-trapping fungi, and grazing condensed tannin forages
have all been explored to decrease worm populations in
sheep flocks and goat herds by
disrupting certain steps in the
life cycle of the nematode.
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Recently, researchers have begun to notice the importance of “resilience”, which is defined
as the ability of a sheep or goat to grow and thrive
in spite of the presence of worms. Resilience increases when utilizing targeted nutritional supplementation, which basically means improving the
diet to offset the negative effect of parasites during
times of heaviest nutritional demand. These times
would include late pregnancy and throughout lactation in ewes and does and at weaning for lambs
and kids, especially during times of seasonal decline in pasture availability and quality. By targeting this relatively short period of time to use supplemental feed, adults and young animals will
come through stressful times much stronger and
healthier with much more competent immune systems. In addition to the improvement in nutritional
status, daily feeding allows better monitoring of the
herd or flock and will alert you to problems much
sooner, as you will quickly notice animals that lag
behind and show little to no interest in feed. Regular feeding within a fenced corral makes the task of
gathering goats or sheep for herd health work as
simple as closing a gate after the last one enters
the corral for feed.

Infection with parasites (gastrointestinal
nematodes, or “GINs”) is known to decrease the
animal’s ability to use nutrients and therefore decreases production (less milk production/lower
weight gain/decreased fiber production). This decrease in nutrients occurs in several ways:
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Worms cause anorexia (cause animals to go
“off feed”): Worms are known to reduce feed
intake and animals with large numbers of
worms may eat up to 50% less than unaffected
animals. Anorexia is attributed to a number of
mechanisms including gastrointestinal pain
and discomfort, hormonal influences, and immune response mechanisms. The higher the
infection level, the greater the reduction in feed
intake.
Protein Loss: Infection causes loss of protein
through loss of whole blood and plasma to
blood sucking parasites. Other GI worms may
cause excess mucus production and/or death
of the cells lining the digestive tract responsible for protein absorption. Some of this lost
protein may be resorbed further down the intestinal tract, but much is lost in the feces and
urine.
Mineral Loss: The tissue damage and inflammation caused by worms reduce the gut’s ability to absorb and retain minerals for growth
and development.
Reduction of protein due to immunologic response: The acute phase response to infection
both locally (at the site of infection) and systemically (throughout the body) diverts protein
away from maintenance and growth.
Synthesis of specific proteins for repair, replacement, and reaction to damage of the gut
wall can impose a significant drain on protein
resources which would otherwise contribute to
synthesis of muscle, bone, milk, and fiber.

How do you determine the best feed
for your herd or flock? In order to compensate for parasite induced protein loss and
improve the immune system, small ruminants must have an adequate supply of
fermentable ENERGY and an increased
amount of digestible PROTEIN available to
the intestine. It is exceptionally important
to first provide the deficient or limiting nutrients needed for normal requirements then
provide additional nutrients to make up for
the loss to parasites. The goal is to optimize rumen function to get the most out of
what forage is available. This effect has
clearly been shown in sheep with adequate
supplies of fermentable energy in the diet.
By increasing the supply of digestible protein in the diet, infected sheep were able to
compensate for the extra protein loss,
mount an effective immune response to
GIN infection, and actually reject parasites
in their GI systems. Goats, on the other
hand, browse predominantly leguminous
shrubs with high levels of readily degradable protein. They obtain enough nutrients
for maintenance and moderate activity but
energy is often the limiting factor in production. Therefore, supplementation with a
rumen-degradable energy source such as
sugar cane molasses can balance the
availability of protein and energy, improving rumen function and increasing the
availability of useful protein. A ruminant
nutritionist is your best source of information to balance a ration for your particular farm situation.
Strategic supplementation targets
those times when nutrient requirements
are greatest and provides those nutrients
in the diet that are deficient, whether protein, energy, or trace minerals. Nutrient
requirements will differ according to location, host species, stage of growth and reproduction/ lactation, forage type, nematodes present, and the level of infection.
Despite these many variables, a little wellbalanced feed will go a long way toward
improving overall health in the face of gastrointestinal nematode infection.

Winter Feeding of Hay and Supplements to
Goats
Terry K. Hutchens, Kentucky State University
Once the hay is tested and the hay quality is known,
producers may ask how much hay must be feed to meet the
nutritional requirements and does the hay need to supplemented the hay with a concentrate? The answer depends on the
nutritional value of the hay and the nutritional needs of the animal.
Table 3. provides the nutritional analysis of two grades
of hay; the first, Hay 1. would fall in the poor-quality range. It
demonstrates the effect of high amounts of indigestible fiber,
expressed as ADF and NDF, on energy levels, expressed as
TDN. Hay 2. in the average-to-good range, shows the direct
opposite effect.
Table 3.
Nutritional Value of Hay
Lbs
Hay ID
Hay 1

Hay 2

Hay
Type
Grass

DM%

CP

ADF

NDF

TDN

85

10.4

51

62

36

Clover/
grass

88

15

39

51

55

We can now consider how to best feed the hay to a
110-pound doe in early and late gestation (twins assumed)
and through early lactation (30-45 days). Table 4., Nutritional
Requirements of a 110-Pound Doe at Three Stages of Reproduction, refers to the nutritional needs of the doe at early and
late gestation as well as early lactation.
The requirements are indicated as Dry Matter Intake (DMI),
CP, and TDN. The feeds, shown in the second column, are
fed in a proportion that satisfies the requirements of the specific stages of reproduction.
Hay 1, the poor-quality grass hay can be fed through
gestation and lactation as long as the does are gaining a little
weight, about 3 pounds per month. Hay 1 is high in ADF,
NDF, and low in TDN and requires some daily corn supplementation to increase energy levels. At the onset of lactation,
additional protein is needed to satisfy the requirements.
Table 5. is an example of feeding an average-to-good
quality hay. This hay can be feed without supplementation for
152 days of gestation. In fact as long as the does are eating 3
-pounds of good hay (3.5- pounds as fed) daily
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no supplementation is need in late
gestation. Only early lactation requires an additional supplement of 1
-pound of corn each day along with
the good quality hay.
Producers must make sure
that does are consuming hay in the
later stages of gestation. Often rumen space becomes limited, and
hay feeding may decline. It this occurs, additional energy can be supplied by feeding 1-1.5% of nonpregnant, live body weight of the
doe. As an example, 1% of a 110
pound doe is 1.1-pounds of corn.
Soybean hulls can be substituted
for corn by feeding 0.25-pounds
more than the corn recommendation. For additional information contact your local County Extension
Agent.

Table 4.

Stage

Nutritional Requirements of a 110 Pound Doe at
Three Stages of Reproduction Poor Quality Hay
Lbs
Feeds
Amount*
DMI**
CP

Early Preg.
Needs-

2.5
Hay 1
Corn
Total

2.0
0.75
2.75

Late Preg.
Needs-

3.0
Hay 1
Corn
Total

2.0

Lactation
Needs-

4.3
Hay 1
Soyb. Meal
Corn
Total

2.0
.25
2.0
4.0

TDN

0.25

1.48

0.20
0.08
0.28

0.75
0.68
1.43

0.32

1.68

0.45
0.10
0.30

0.75
0.90
1.65

0.49

2.53

0.25
0.12
0.20
0.52

0.75
0.23
1.80
2.78

* All amounts are expressed on a dry matter bases.
**DMI: Dry Matter Intake, an estimated value
Supplementation is approximately 1% of the non-pregnant live
body weight.
Table 5.

Stage

Nutritional Requirements of a 110 Pound Doe at
Three Stages of Reproduction Good Quality Hay
Lbs
Feeds
Amount*
DMI**
CP

Early Preg.
Needs-

2.5
Hay 2
Total

2.5
2.5

Late Preg.
Needs-

3.0
Hay 2
Total

3.0

Lactation
Needs-

4.3
Hay 2
Corn
Total

3.0
1.0
4.0

0.25

1.48

0.38
0.38

1.40
1.40

0.32

1.68

0.45
0.45

1.65
1.65

0.49

2.53

0.45
0.10
0.55

1.65
.90
2.55

* All amounts are expressed on a dry matter bases.
**DMI: Dry Matter Intake, an estimated value
Supplementation is approximately 1% of the non-pregnant live body
weight.
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Double sided 8' Goat feeder with hay-feeder
By: Stephen Harrod
Livestock Technician KSU Research Farm

Supply’s needed
2 - four by eight sheet of plywood or OSB
6 - two by fours, eight feet long (runners). You can adjust the length if you want a different length feeder
6 - four foot two by fours, these will be your legs
one pound box of # 8 nails, you may substitute screws for the nails
one pound box of # 16 nails, you may substitute screws for the nail
One 16ft goat panel (to make the hay feeder), will make two 8' feeders
small box of 1¼ fencing steeples
6 - 21” two by fours
Box of Hog rings and ring pliers.

Steps to building
lay out three 4' legs with the middle leg centered at 4' (half way between the other two)
lay 8 foot runners on top of legs, one at the top, one at the bottom, and one in the middle of your 4' legs
make the top of your middle runner be at two foot from the bottom of the legs
square all 4' legs to your 8' long runners then nail them all together
repeat steps 1-4 for the second side of the feeder
now take your 21 inch boards and nail the two feeder sides together by toe nailing them between the 8' runners (toe nailing is driving the nail at a 45 degree angle)
now you should have a square frame that measures 4'tall by 8'long by 2' wide
flip feeder upside down insert trough floor which will be made out of a 2' x 8' piece of plywood nailing it
to the center 8' runner
now flip feeder right side up and nail the two end caps these will be made of a piece of plywood that
measure 2' x 4'
now cut plywood to fit at the bottom so kids will not be able to cross under feeder it will be four 2'x42½ ”
pieces of plywood nail between legs to runners at the bottom of the feeder
cut the goat panel to length of feeder then cut in half so you can hog ring the two pieces together and make
aV
insert the V hog panel into the feeder and steeple the top edge of the V top the top 8' runner
Additional vertical runners or legs can be added if young goats are getting into the trough.
Similar plans are available from other sources.
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