C“ - {m} NP *K@L?ﬁﬁ
EPITEEE I 2

i
(e

IMFIROVED SGFRICanN L ITVESTOCK
e R R s 0T 1 EFENS

Eohert E. Bement

————— March 1%2%0.....
Adgreement No. FO-15353-8800

Task assionrment # 1

LABAT—ANDERSON, INCORFORATED



FaRT I

THPFPROVVED L IVESTOOCKE PRODVUCT IO



IMPFROVED LIVESTOCK FRODUCTION

Robert E. BHement
March 1930

When considering production on rangelands it is important to
remember that the vegetation i1s the crop and grazing animals
are used to harvest that crop. Harvesting rangelands with
animals properly is one aof the most difficult forms of
agricul ture. In arable agricuiture the crop iz protected
and everything possible is done to favor growth until the
decired growth is reached and the crop is harvested. When
rangelands are harvested with animals many of the plants are
harvested at the same time they are tryving to make growth.

The balance of animal numbers with available vegetation is a
delicate one especially in arid areas where the
apportunities for plant growth are restricted. #hen
raintall presents an opportunity for plant growth, it is
important that enough leaf material be left ungrazed for the
piant to make the most rapid growth possible while moisture
is available. When animal numbers are adjusted to maintain
the needed amount of leaf material, the animals are ino . _
balance with the vegetation.

Froduction optimization and sustainability cam only be
accamplished when the range operators understand the

animal -vegetation relationship for each important vegetation
type. To wunderstand this relationship one must know how a
given species of animal responds to the guantity and quality
of avallable vegetation and how that vegetation responds to

Grazing land managers are limited in what they can do to
manipulate grazing. For a given area the manager can select
the species of grazing animals, set the time of grazing and
adjust the intensity of grazing. To manage a vegetation
type effectively the manager must be able to answer four
basic guestions properly. These are: 1. When should the
animals go on the area? 2. How many should go on? 3. When
should they come out? 4. Where should they go?
Understanding the animal-vegetation relationship makes it
possible to answer the four basic guestions logically and
know the amount of leaf material to be left ungrazed in
order tao have animal numbers in balance with the vegetation.

The animal-vegetation relationship can best be understood by
developing for each important vegetation type, a set of
animal production graphs relating animal production to the
quantity of vegetation available for grazing. Animal
production graphs plotted on Figure 1 show how average
individual animal and taotal herd production per hectare
change as the amount of vegetation available to the animals
changes. These production optimization graphs show how much
vegetation should be left uwnagrazed for optimum animal



Figure 1. Livestock production graphs to optimize
production on range lands.
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production and vegetation sustainability.

The quantity of vegetation upon which management should be
based is found at the point where the individual animal
production line crosses the total herd production per
hectare line. In order to correctly locate the intersection
the graph must be prepared sc the maximum individual animal
production and the maximum herd praoduction per hectare are
plotted at the same level. The intersection iz the balance
point which shows how much vegetation must be leaft ungrazed
to get optimum animal and optimuim vegetation production.

Fraduction optimization graphs at the Central Flains
Experimental-Range-in -Colorado UsSa. waere. first develogped in
1943 using 19 vears of heifer weight gains and vegetation
biomass data from stocking rate trials. The average
ndividual heifer gain was plotted over the gquantity of
vegetation left ungrazed at the end of each six month summer
arazing season. This original graph was used as &
management guide for public lands leased to the Crow Valley

P

Graring fssociation where the cattle cwners paid a per head
ner month grazing fee. With the cost of grazing paid on an
individual animal, the operation was most profitable when
maximum animal gains were made. In this case it was best to
leave ungrazed the amount of vegetation at the point where
the individual animal gain flattened.

The Crow Valley Grazing Grazing Association ranchers who
cperated under this system on the public lands then wanted
to know if the svstem was also best for privately awned
lands. With privately owned lands it was thought that
management should be based on _beef production per acre.
Total herd production per acre was then plotted over the
guarntity of ungrazed vegetation left at the end aof the
Qrazing season. It was found that maximum gain per acre
grcurred where approximately 100 pounds per acre less
vegetation was left ungrazed.

Three years later it was seen that the heavier grazing
required to get maximum gain per acre was too heavy and
forage production was lowered by grazing at this level. it
was then decided to look at cattie sale data taken at the
annual sale held st the Experimental Range and plot dollar
return per acre over the guantity of vegetation left
ungrazed.

The sale *data showed that the highest dollar return per acre
came between the points where maximum herd gain per acre and
maximum gain per individual animal were reached. MWith
maximum individual animal gain and maximum herd gain per
acre plotted at the same level, this optimum point occurred
at the intersection of the two lines.

The original stocking rate guide produced from these data
showed the point of highest dollar return toc be where 300



C ¢

pounds per acre of vegetation were left ungrazed and that
the average stocking rate for those 1?2 years to leave 30Q
pounds per acre was 2.6 acres per animail month. Because of
the extreme variation in precipitation amounts and the
resulting fluctuation in the guantity of vagetation-produced
par acre,it was learned that stocking rate is a poor basis
for range management. The average annual precipitation at

the Experimental Range was 300 mm. buring a ten year period
fcllcwing development of the graphs, a low of 107 mm and a
high of 5950 mm of annual precipitation were received. Only

124 Lb/dc of vegetation were produced in the 107 mm year and
1130 Ib/ac were produced in the 535G mm vear. The graphs
show that for effective management the area should not be
grazed-at all with-anly 124 lb/ac of vegetation produced.

In the year when 1130 lb/ac of vegetation were produced., the
graphs show that 830 1b/ac of vegetation could be grazed.
Stocking rates are ineffective as management tools because
animals do not eat acres nor hectares. They eat the
vegetation that grows on those units of area and management
decisions must be based on the amount of vegetation
available for grazing not on the size of the area.

Since 1973 production optimization graphs have been
developed on nine major vegetation types in Iceland where
2250 mm of annual precipitation are received and 24 hours of
daylight occur per day during the growing seasaon. One
vegetation type located on heavy soils at sea level produces
optimum livestock production and sustains the vegetation
whern a mixture of sheep and cattle graze the area always
leaving 1100 kg/ha of vegetation ungrazed. another Iceland
vegetation type at high elevation on very sandy soils
produces best when grazed by sheep_and managed to leave 200
kg/ha of vegetation ungrazed.

In Niger, West Africa, on sandy soils with 100 to 175 mm of
precipitation optimum livestock production is made on annual
grasses when 180 kg/ha of vegetation are left ungrazed. A
mixture of annuals and perennials with similar soils and
precipitation produces best when 320 kg/ha of vegetation are
left ungrazed.

The above examples demonstrate the need for developing
production optimization graphs for the different important
vegetation types. There is no need to determine the entire
animal -vegetation relationship with expensive long term
grazing trials as was done at Central Flains Experimental
fRange. The shape of the diagram is similar for all
vegetation types. It is only necessary to establish the
correct guantities of vegetation to fit the vegetation type
to be managed. Estahblishing as few as three points with
three intensities of grazing is often enough to develop the
graphs and understand the animal-vegetation relationship.

To develop the production optmization graphs where there are
no data available it is first necessary to identity the



important vegetation types and define the plant community.
This is best done using plant freguency taken along
permanently marked transects using a gquadrat of a size that
Will give a frequency af approaximately BUY tor the most
abundant plant species. Unce the important vegetation 1s
identified and detined, the approprlate animal species
should be determined and three areas selected for stocking
at three distinctly different levels of grazing intensity.
The gquantity of vegetation is measuwred on gach of the three
areas at the beginning and end of each grazing period.
Individual animal weights are also taken at the beginning
and end of sach grazing period. Aver age individual animal
gain and total herd gain per hectare are then calculated and
plotted over the gquantity of vegetation left-unRgrazed-at the
end of the periocd. Each of the three gracing intensities
will give one point on the individual animal gain l1ine and
ane point on the total herd gain per hectare iine.

Examination of the plotted points will show guickly if and
how animal numbers need to he changed to include the
intersection on the animal-vegetation graph. Figure 2 shows
an example where the grazing intensities are too heavy.
Animal numbers should be reduced to.- locate- the intersection
of the tws lines. In Figure 3 the areas have been stocked
too lightliy to include the intersection and when grazing is
repeated with similar amounts of vegetation. animal numbers
should be increassd to include the intersection. Figure #4
is an example of a case where the three grazing intensities
have included the intersection. In this case the grazing
trials should be continued tc monitor the sffects of time
and intensity of grazing on vegetation production and
changes that may occur in plant composition.

Flant species cainposition should be measured at least once a

year. In cases where plant composition changes as a result
of the grazing pressure 1t receives, those changes need to
be detftined. Grazing trials conducted to develop the

praoduction optimization graphs provide a demonstration of
what happens to vegetation and animals under different times
and intensities of graring. When local livestock ocwners
take part in the conduct of the trials, they often see tor
the first time an actual comparison of what different
management techniques can produce.

In Niger, girazing trials conducted with cows and using milk
as the measure of production showed that pastures protected
from grazing during the growing season provided sufficient
nuatrients to extend milk production into the dry season.
The local herders believed that milk production was possible
for just a short time into the dry season until they saw
that pastures protected from grazing during the growing
season and grazed firset during the dry season made it
possible to extend milk production far into the dry season.
These grarzing trials showed that a deferred rotation system
was far superior o continuous light grazing for this

Ja



Figure 2. Development of livestock production graphs
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PRODUCTION (Kg gain)

Figure 3. Development of livestock production graphs
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PRODUCTION (Kg gain)

Figure 4. Development of livestock production graphs
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vegetation type used during the dry season.

Often times grazring systems are applied to a given
vegetation type withouwut understanding the animal-vegetatiaon
relationship.--It-is-like-stumbling-in-the-dark. - We-should
start as early as possible to take the simple livestock and
vegetation data recquired to understand the relationship.
When we understand the animal -vegetation relationship we
will know what the grazing system must do to make a given
~ange produce most etftectivelv. Foliticians, policy makers,
planners, and especially livestock owners and managers need
to kEnow these relationships in order to determine proper
sizes, locations and wise management for range units. tvery
one involved in range managemernt needs these production
aoptimization graphs to defime over grazing and proper
grazing tor the major vegetation types. Development of
these graphs will make it possible to focus on production
intensification and range resource sustainability which
means a continuous supply of high gquality meat.
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IMPROVED AFRICAN L IVESTOCK FRODUCTION

I. Commercial lLivestock Operations

Accoassments of commercial livestock operations in Kenya and
botswana are based on visits to nine ranches in Eenya and
four ranches in Bptswana in 1990, visiis to three ranches in
Botswana in 1988 and work I did on the Lualenyi Ranch during
two_trips teo Kenva in 1977. . _ _ ___

&. Rangeland Capacity

The guantity and quality of vegetation on a given rangel and
determine its capaciity for livestock production. In order
to assess rangeland capacity it is essential to know how the
vegetation responds to the time and intensity of grazing it
receives and how the animals respond to the guantity and
quality of vegetation available to them. This livestock
vegetation relationship can be pluLtEu as production
optimiration graphs as described in the Improved Livestock
Froduction report by Bement, March 1970,

On this trip I saw ranch operations that ranged from
extremely low production on the heavily grazed side of the
graph to high individual animal production on the Iightly
grazed side of the graph. Gomewhere between is the level of
grazing that will result in optimum production. The graphs
must be developed to locate this point for the important

vegetation types.

B. Fodder Management

There are several opportunities for fodder management. in
BEotswana some ranchers are growing forage sorghum as a feed
source for livestock. It is grazed in the {field, ted as
green chop and cured for hay. The possibility of preserving
sorghum as silage in plastic bags would be extremely helpful
in filling out a forage availability calendar in many areas.

The sisal estates in Kenya also can fill a niche in forage
availability calendars. 0On some sandy soils I saw that it
is possible to graze the areas between the sisal rows
without damaging sisal production. Ordirarily the grass
growing between the sisal rows is removed by hoeing as it

is believed that trampling by grazing animals is detrimental
to sisal production. Scome estates with no grazing had as
much as a ton per acre of forage grasses growing between the
rows waiting to be cultivated. This means that fi+ty
percent of the area in sisal could also provide forage for
cattle. 6Brazing on soils with more clay may be detrimentail
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+o sisal production but this could be readily determined in
=mall grazing trials by weighing animals and measuring sisal
leaf growth.

The waste from the sical decordating process may also
provide a source of food for livestock. This needs to be

investigated as well as the possibility of making a Mexican
tequila type drink from the sisal juice.

HIR Fead Lotting

I vicited one feedlot in Botswana where sorghum was grown
and fed as green chop along wWith grain. In this case the
rattle wore parketed through_the owner’s butchery. A _
reliabhle source of grain was a problem.

D. Current Herd Production

The herd production ranges from outstanding, with calf crops
of 85 to P0%, to very poor with calf crops of less than 2Gi.
The herd production is closely related to the nutrition
level available to the animals. Most animals exist on the
heavy or the left side of the production optimization graph
where the nutrition level is very low. 6n adeqguate leveal
of mutrition is & basic requirement if an acceptable cald
crop percentage is to be realized. On most ranges the level
of nutrition is so low that it takes four or five years for
a heifer to grow big enough to begin to cycle and take a
bull. My heifers raised on grass and pastured to just reach
the maximum individual animal gain on the graph, cycle and
are bred at 14 months of age. One ranch in Botswana had
similar results.

The sames relationship exists with the stesrs.  When the
nubkrition level is <o low that 1t ftal ive years o a
steer to reach 350 kg, the meat is tough. Young squals
tender. The time it takes for a steer to reach marketabie
size can be reduced by increasing the level of nutrition and
at the same time result in betier guality meat. It most

E. Current Management Systems

In order to have an effective management system it is
necessary to balance animal numbers with the vegetation.
This means the manager must control both the land and the
animals. On most range areas [ saw on this assignment,
there was no control and the result was heavily overgrazed
ranges with poor livestock. The most successful operations
were fenced and not heavily grazed. Of those that were not
fenced, the mast successful ones had a limited supply of
water which in turn limited the number of livestock that

could graze in the area.
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The management levels on the fenced areas varied from an
operation that had 400 head die during the 1%987-88 drought
to one that carried 3000 head nicely through the same
drought.- The one- survived. the. drought _arazed lightly
while the one that dldn‘t survive grazed very heavily. Ta
manage effectively the manager must know how much vegetation
to leave unagrazed. The production optimization graphs will
identify the proper amount.
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Froduction aoptimization araphs are not available in either
country for any vegstation type. In both countries I saw
levels of management that ranged from one end of the graphs
to the other. The most important thing that can be done at
this time is to develop the graphs for the important
vegetation tvpes in sach country. This technology will make
it possible to opimize meat production and sustain the range
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Marketing by the operators contacted inciuded sales to
National Meat Commissions, sales through rancher owned
butchery and sales to livestock order buyers. Gne such
buyer had leased a livestock carrying ship. He Driginally
was a hay dealer and provided hay to the ship owner who
transported dairy cattle. When the dairy cattle trade
slackened the hay dealer leased the ship and began shipping
heof cattle, shesp and goats out of Kenva. He would welcome
a2 reliable source of reputable animals and could take from
150,000 to 180,000 head of good male sheep and goats per
vear. He would also like a reliable sowce of castrated,
dehorned cattle in good shape and weighing aver 330 kg for
sale in near eastern countries. It looks as if there 1s a
demand for good ouality butcher cattle.

Two ranch aperators, one in each country, sell wildlife
carcasses from their fenced operations. The Kenyan harvests
the wild game one night per week and sells the meat to a
restaurant in Nairaobi. The rancher has his own butchery and
the meat is government inspected. The trim not taken by the
restaurant is made into smoked jerky, packaged in small
plastic sacks on the ranch and sold in stores and bars.

The operator in Rotswana has his wildlife harvested by
professional hunters eguipped with hunting, dressing and
meat cutting teams. They have refrigerated trucks and
harvest once a year on a big scale. The meat is transported
to West Germany for sale.

C. Reguirements for Assistance and FPersonnel

PR
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In order to develop a total management and production plan,
it is first necessary to have the production optimization
qraphs for the impnrtant vegetatian +vpe: Arnimal data for

gavernment ranchEE in Botswana. Two rdnchEFS in BDtSNaﬂa
began taking cattle data in February 1990. One Botswana
rancher has wildlife weights from 19289 and will collect data

irn 1990. Two cattle ranchers in Kenva will take livestock
data to develop the graphs but at the time do not bave
scales. {rne rancher that also harvests wildife on a weekly

hasis ha= wildlife carcass weights.

=

ta essential elements missing to develop the proaduction
optimization graphs are the vegetation data. The vegetation
tyvpe must be defined showing the relative abundance af the
ifferent plant species making up the plant community. The
kilograms per hectare of available vegetation lett ungrazed
at three ditferent levels of grazing intensity are needed to

plot the production graphs.
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recommended that two vegetation teams be trained and
ped to operate one each in Kenya and Bolswana. These
would need to be highly mobile and very eftficient.
team should have a team leader and four members.
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The first priority for the vegetation teams will be to
identifv the important vegetation types on the areas that
an be managed. Once the important vegetation types are
1dent1v19d and arrangements for livestock data to He taken

tave been made, the following things will be done: Tthe team
leader will select and mark the permanent transects along
which the vegetation data will be taken. He will also make

rancher contacts and be sure the team takes the vegetation
guantity data at the proper times to relate vegetation
auantity to animal performance.

The team leader must know how to identify the plants and
teach his team members how 1t 1s done.

The team must be highly mobile with four wheel drive
vehicles and have one passenger vehicle that can carry the
entire team. Two pickups are needed to haul equipment
including camping facilities. The four team members will
Work in pairs and each pair will need a pickup.

Cach team needs four long range radios, one for the team

leader, one for each palr and a spare.

Camping equipment will be reguired as the team will stay on
a given site until the data is taken. The vegetation:
guantity data must be taken as closely as possible to the
same time of the three pastures providing the three data
points. A list of equipment needed for each team 1s

attatched as Appendix Al
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Only one rancher had a scale suitable for taking animal
data. It is recommended that the use of portable livestock
scales be made available to ranchers interested 1in
developing the production optimization graphs +for their
vegetation types. Electronic portable scales that operate
from a car battery are available. Specifications are
included in Appendix A.

Iil. Management and Froduction Flans

Once the production optimization graphs are developed, the
management and production plans can be initiated. For each
ommeircial unit a forage availability calendar will be
prepared showing when what feed is available. Using the
production graphs an animal production calendar will be
prepared showing how the animals respond to the feeds
available. From these data we will develop a herd
adaptation program where the animals that best use the feed
regime for a given operation are selected and develamed.
This will give us & group of animals that fit the vegetation
that supports them.

From what I saw on this assignment, I am sure that on many
heavily grazed areas an early response can be expected by
simply reducing animal numbers. Ranches operating on the
heavily grazed side of the production graphs can increassa
both individual animal gain and total herd gain per hectare
by reducing animal numbers. This makes more feed available
*G the remaln1ng anlmals. Ranchﬁrs operating on the far

R 3

to increase total herd gdin pEr hectare by adding animals

and sti1ll maitntain high i1ndividual animal performance.
Development of the production optimization graphs will make
it possible to put in place management systems that will
focus on production intensitication and rFange resource

C
ustainability. This means a continucus supply of high
Q'al ty meat.

rn
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AGFFENDIX A. Eguipment

Description

~obert E. Bement

March 1590

Reguirements and U.5.A.

® _Frice

duantity

Costs

Usa Cost

Fassenger vehicie,d-dr.

& passenger. 25,000 1 =a 25,000
Fickup truck w/shell,4x4
heavy duty w/hitch to pull
portable lvstk scale. 20,000 2 ea 4401, 00
VEHICLES $55, GO0
Radios, long range, hand BT 4 e=a F2400
held.
Scales, hand held
300gxZg 40 4 es3 146
SCogrSg 40 4 Ea 163
ikgx1dg 40 4 ea 160
Flant presc 1 14 sa 100
Clip boards w/cover.S.ox12Y 20 19 ea 200
Grass shears 10 14 eas 100
Focket magnifier ilens io T e= S0
Lompass 15 = ea S
Field utility box 14 o BEa b
Dictance measure wheel w/case
metric counter. diso wheel 135G 2 ea 300
Vinyl flagging 1 325 rl 35
Flastic soil sample bags
10"x18", 100 bag pkg 7 13 pEg F0
Faper bags,200 bhdl
12 1b 20 4 bdl g0
25 1b F0 4 bdil 126
Steel post driver 218 3 ea 180c
Steel posts 3 250 ea 7a0
Rain guage, plastic
- Z7.9Cm ¥ Zmm 0 1G =2a - .
SAMPLING EQUIFMENT $2, 880
First aid kit w/ case
24 unit S0 I ea S0
Tent w/ fly,127x12° {400 2 ea BOO
Screen tent, 107x147 350 2 ea 700
Cot w/rcase, 30"x 72" 10" b’ & ea 270G
Eenter fold table,30"«&2" &0 2 ea 126G
Chairs folding director type 3 g ez Z4G
Cockware camp set,b person 50 2 ea 100
Fraopane stove.2Z burner 55 2 ea 110
Fropane lantern w/case S0 4 ea 200



Water cans plastic 15 ea 120
Gas jerry cans plastic 15 ea 90
CAMPING ERUIPMENT 2,900
Livestoock scaies,.portable,
electronic readout by
auto batterv, 1&6"wheels $5, 000 ea %15, 000
SUMMAGRY 2
Jehiocl e $65, 000
Radios 2,400
zampl ing 2,880
Camping 2,900
$73,180 to equip one vegetation team.
Livestock
scales $15, 000
Total eguipment cost $88, 180 per country. These costs
were taken from current catalog prices and will need to
bz adjucsted for transportation and import expensas.
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