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.I¥.1 Range. management:

14 Podder basis and livestook

‘T111 Glimate and fodder basis

On & world scale, nmatural pastures provide fodder for
about half the productive livestock. Grassland supplies
one third of the meat and one fifth of the milk produced.
According to different calculations, 30 - 40 % of the
.land area of the world are situated in warm countries
(tropical or subtropical regions).

. Thus the warm countries have very gcood conditiens for
animal breeding in particuler with regard to the utilira-
tion of the natural grasslend, Temperatures and relative
humidity do not impose major restrictions to plant growth
in the warm countries, Plant growth is, however, uneven
in moet of the reglons between 30° northern latitude and
50° southern latitude due to lnsufficient or sporadie
rainfall, Even 1f precipitation is adfﬁcient, plant

. growth is subject to variations s=o that in the warm coun-
tries, too, additional feed is necessary to supplement
what is provided by the natural grassland for high out=-
pute of animal producta,

The vegetation of the natural grassiand is highly depend-
ent on the climate. Preoipitation is the most important
olimatio factor limiting the vegetation. In the majority
of the waim countries, precipitation is irregular and
limited to certaln months of the year. This affects the
naturel vegetation and thus the output of animal produo-
tion. In about 73 % of the tropical regions the annual
precipitation exceeda 300 mm, Thig 1s the minimum roquir-

~ed for cattle breeding on pastures (Table IX.41.1.).

- But even in thepe areas a lack of water can occur due to
oﬁoesito evaporation oaused by intense sunlight and high
temperstures. Beyond this, rain falls sporadically amd
oar be utilized by the plants on natural pastnros within
a limited period of time only.



Table J¥14:Clasaification of tropical land areas oore
reapondipng to the rainfall distribution
(¥c DOWELL, 1972 and LVOVITCH, 1974)

Reglons Share of the| Precipi-

total area tation

(%) (um)

bDesert, semi desert an 27 300
dry olimates : ‘ '
(2 months humid)
Wet Ary olimates 21 : -
(4.5 =« 7 months 300 0
humid)
Humlid summer olimates 28 500 -~ 1
(7 - 9.5 months humid) >0
Rainy olimates 24 1500

(9.5 = 12 monthe humid)

For this reason, it is often difficult to estimate the .
potential fodder supply only on the basis of the annual
amount of precipitation. In practice, however, the follow-
ing limitations to the agriocultural utilization of land
have arisen in direct dependence on the number and distri-
bution of the humid or arid months within a year., Animal
farming is possible up to a maximum of 10 to 11 dry

monthe per year and pasture rearing up to a maximum of

9,5 humid monthe per year. -

Table 2 shows the proportion of the individual climatic
zones in different regions of the warm countries and the
proportion of the area on which farming is possible,
These are'mainly areas between 9,5 and 2 humid months per
year, All of the areas between 1 - 2 huwmid months (mini- -
mim for animal farming) and 4.5 huwid months (minimum for
orop farming) can only be utilized by pasturing the natur-
al grassland, As 1s shown in TableIV412.,the proportion of
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this type of utilization prevails in the warm countries
of Africa. This is clearly demonstrated in kigurel¥. 1.4.

Table 1.2. 1end areas of the

characteristio rainf
Humid months are those with at least 8 om

) cipitation
‘ﬁ:mp{eted according to LANDSBERG et al,1963)

afell

a8 clespified by
distribution,

Regions Asle & Africa Oceania South North Tofa.l
Paoific. America Amer-
Islands - 10a
Rainy 6.5 3.7 - 11,2 8.4 29,8
(9.5 = 12 ' C
months
humid; .
Humid sum~ 5.0 - 9.3 0,2 10.8 0.4  26.3
7 = 9.5 |
mnth;
homid) ’
'Ot-dr, 2.8 11.9 0.9 109 1.5 1900
(“05 - 7
months
huomid) i
1. .‘1 2.1 1. 0.4 1‘.
1(312!7_ 8.5 7 9 3 5
months
hami®) )
Beni«issert 2.4 5.6 1.9 0.4 0,2 10.4
and 4. exrt . v
{2 monihs .
hamid
Total 18.4 39.6 5.0 25.6 11.4 100.0




"I,IIIIIIIII//"_.___—'__—_

BN (7 —_—

SO s
— \&\\\\:\‘-"

,,,,

~ Aridity limit :
aqrnomic, _

climatic

, «—— Arid months ——»

W - Is

1 2 3 4 5 ¢ Iy
———— Humid months ———»

Fig,X 11 Portion of arid ard humid monthas yoar. in
relation to the aridity line in Africa
(LAUER, 1950}



T11.2.Natural grassland (natural pasture)

The utilisation of the natural vegetation in the form of
pastures represents the major part of productive live-
stook feeding (ocattle, sheep, goats and camels) in the
warm countries. ‘this natural vegetation whioh 1is used as
Todder mainly for nomadically raised animsls is called
"grassland® in international usage. In the temperate
latitudes, the term means permansnt grassland (permanent
pagtures and permanent meadows) which is characterized by
unbroken cover of grasses and herbs, In the warm reglons,
the grasses can be accompanied by shrubs and trees. The
grassland of the warm countries shows degraded forms of
vegetation in large areas, It has developed to a differ-
‘entiated community of grasses and woody plants, in de-
pendence on the amount and digtribution of the annual
precipitation, The typical plant communities of the semi-
deserts, desert-type steppes, thorn-bush savannas, dry
savannas, humid savannas and of the mountainous areas
developed in thise way.

Grassland takes up & mush grester area than crop farming.
Thus grassland accounts for about 67 % of the agriocul-
tural area on a world scale., In warm regioms, the pro-
portion is considerebly higher and in Latin America it
amounts to more than 80 %, in the Near Bast to about 70 %
and in Africa to about 80 %. However, the grassland does
not produce emough feed for the productive livestock. At
present, only 10 % of the food energy in the world only
is produced by animel farming on grassland, The full
potential yield that could be obtained from grassland is
not used sufficiently in many parts of the world and in

- particular in the warm countries. Since 50 & of the
grassland are gituated in the warm countries an improve-
ment of the natural vegetation in these areas would be of
great importance for an increase in the produvction of
produotive animals and animal products. '



¥443 Forma of grassland

In general, grassland can be found in all vegetation
zonea of the warm Teglons, 'rhw plants of the grassland
which can be utilized by the productive livestock can be
found in rain forests, dry forests, savannas, steppes,
mountainous areas, snd in swampy areas. The areas which
can be pastured are called semi-desert pasture (desert-
type steppe pasture), pastures of thorn-bush, dry and
humid savannas, pasture in rain forests, mountain pasture
and pastures on temporarily or psrmsansntly inundated
areas. '
The pasture arese of the savannas and desert-iype steppes
are the forms of grassland which are most iwportant for
animal production. These are the natural pastures of the
warm countries which are most important for smimal farm-
ing. Their distribution in tropical and subtropical areas
can be seen from Figure I.12. '
Steppes (mainly degert-type steppes) and savannas are
' large, more or less treeless grasslands in the interior
of the oontinents, which, in most cases, are located
above low ground-water levels. They are characterized by
a large number of monoootyledons which can be found
there, in particular grasses which constitute the. baslc
feed, In some areas, savannas turn into semi-deserts or
deserts due to a lack of precipitation, with fluid tran-
sitions. Desert-type steppes appear as deserts in arid.
years, but after a sghort rainfall, they produce 8 vege-
tation which can be utilised by nomadically ralsed pro-
ductive animals. Grass steppes as sich can be found in
the tropios only at the cooler altitudes of the mountains
- or platesus, such as the South African Velds or the
grassland of the Andean rogion (P&ramos, Punas). The
transition from the desert-type steppe to the savanna is
f1luid end more and more woody plante are found (in the
mjority acacise) (see Figure IV.4.3).
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Mg, 43 mef t u:ooht%on:;. Transition from
: . ateppe to savanna
(!Am.1964 ‘

'

.41.1.4.5avannas

Savannas are treeless grasslands in the tropical and sube
troplcal regions, sometimes with isolated bushes and .
trees, mainly umbrella aceciae, The average annual preci-.

- pltation is 600 to 1500 mm (one to two rainy seasons).

The thorn-tree or thorn-bush aqvannaé sre typiocal for
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Africe. In most of the cases, these are acaciae or other
mimosa plants. Simila¥ climatic conditions are prevailing
in Australia and South America. In Australia, thornless
‘shrubs and low trees most of whioch also belong to the
specles of scacise replace the thorgpphntl. In South
Amerios Cactaceas prevail. The many thorns of African
savanns plants might be the result of a defenos reaction
of the plauts to hoofed animals feeding on leaves and
twigs which has developed in millions of years., Reourring
bush fires even nowaday keep the forest away from the.
savannas and displace fire-sensitive plante. Most of the
grasses and herbs are able to recover quickly after a
bush fire., Forest growth in the savanna is restricted by
the big herbivores feeding on the young shoots of the
trees. The natural plant cover of the savanna does not .
suffer from the natural animal community,. If the big game
is replaced by pasturing domestioc animals, the harmonised
composition of the plant speclies will be chenged and the
sward affected due to overgraring. In many warm countries,
- “large grasslands have been turned into semi-deserts or
deserts due to undue overgrazing. Savannas exist not only
in Africa (15° northern to 25° southern latitude) but
also in South Amerioca where they are called "Chaco, Can-
pos and Llanos™, and in Australia where they are known as
"gorub™, o « .
With more than 1 millfon km® the African savanna belt
(Guinea-gsudan savenna, Bast African savanna) is the
largest region of uniform plant communities on the earth,
It is the most widespread typical landsoape of Africa. -
(Bee Figure IV1.2)The -Guinea-Sudan savanha 18 characterized
by grassland covered with few species of trees only. From
the south to the north, the trees become lower and moTe
scattexed. During the rainy season (April to October) the
- annual precipitation in the north amounts to 1000 mm and
in the south to 1500 mm, At some places, treeless swampy

1



lowlands or gnllor;-typo forests along rivers break the
uniformity the grass areas. The large rivers Sevegal,

Niger, Benue, Voltn, Jadseram and Sohari form wide rlood-'

* ing planes, :
The East African savanna is more arid, It is oharaetor- '

" ised by thorny bushes and low trees. ‘Ridges of hills and
islands lend life to the landscape., Generally, the tms

of the grassland grow higher and stand more densily to- V

wards the south and the west. ihe duration of the reiny

and dry seasons corresponds almost to that of the Guines- ’

.Budan pavazna, The same amount of precipitation falls in
the southern hemisphere from October to May.

The Afriocan savanna belt is surroundsd by the so-~called
Sudsn grassland in the north and by the bush veld in the
-south, The grassland without woody plants 1s the transi-
' tion between the typical savenna and the. desert-type

: steppe., : ’ . L

111.1-5 Utilisation of the available fodder .

The energ and nutr:lent potential of natural :pasturos in
. the.warm countries is the basic feed for the productive

" livestock and the game of these regions and cam be '
utilised for animal production only. Thus there is a

close interrslation between climatic factors ~ vegetation 3

(foddexr basis) - livestock (produstive nvutock and
8‘”)_- . . .
How the types of productive livestock farming depend on
the number of rainy or dry months and, thus, on the vari-
' ous utilisable vegetation communities can be seen from
ﬂsl;rﬂﬂ‘!ho utiligation of the types of vegetation as
& pasture dominates here.

In general, the following conclusions ean be drawn from
rigure nr 1%:

12
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a)

b)

o

4)

e)

2)

8)

*

Pasture farming is possible only up to a certain ex- '
tent of rain fall, :he upper limit coinecides with the
dividing line between the evergreen rain forest and
the humid savanna because, with small exceptions,
cattle or sheep breeding is not possible in the rain
forest owing to the tsetse-fly, Exigting pastures
would be overgrown with bushes or trees in a very
short time.

In the rain savanna, cattle keeping increases with the
increasing number of dry months per year, but it does
not find optimum conditions (danger of epidemics).
Graes-grown slevated plateaus do not supply a auffi-
clent quantity of fodder,

Pasture farming prevails in the region between the
climatic and agronomic aridity limits. Animal produc-
tion accompanies agriculture. Ranches are typioa_l" for
this region,

The thorn~bush savanna is exclusively used for animal

farming. Many different types of pasture farming ocan
be found (stationary to nomadic).

The vegetation of semi-deserts or desert-type steppes
can be utilized by animal breeding only. The limite
of utilization vary in dependence on the amnual pre-
cipitation and ite distribution, Even beyond the
normsl aridity limit of animal farming a temporary
utilisation by sheep and camels is poesible.

The desért proper cannot be used for animal production
though here, too, a scanty vegetation can exist for a
very limited time. '

The regions of nomadic animal farming with all its
types and trarnsitional types reach from the humid
savenna to the oecumenical aridity borden line in the
desert,



'The utilization of the types of vegetation for pasture
farming can be subdivided as follows;

I. PNomadic animal farming
1. Degert nomads (camels)
2. Savanna nomadg {cattle, sheep, goats, camels)
3. Semi~nomadsg (cattle, sheep, goats)
- mountain nomads
= PFulbes/Sudan, Masel/Eenya and Tanszania

II. Savanna pasture farming with representative cattle
treseding '
(Bantus of East Africa, region eround the Lake
Pchad)

I11. Market-coriented pasture farming
1. nomadic (sheep)
2, sedentary (cattle, sheep)

' Table 3 shows the relations batween the climatic zone,
vegetation and productive livestock farming demonstrated
by the example of a country. Similar surveys for other
countries can be elaborsted in analogous form,

The types of vegetation which can be utiliged for animal
'production in dependence on humid or arid conditions can
be seen from kigure ASIn the warm regions of the earth
(in the Figure between 40° northern and 40° southera
latitude, respectively) almost all types of vegetation
cen be used for pasture farming with the exception of the
rein forest and a part of the desert vegetation. Within
the troplcs, only the rain forest restriocts the utiliza-
tion of the vegetation for animal husbandry. It is
obvious that the areas in the tropical and subtropical
Teglons which can be used for animal farming are charac-
teriszed by arid corditions. This refers in particular to
the nomadic types of utilization (grey area). -

The productive livestock is concentrated in character—
1stic vegetation zones as is exemplified by the African

15
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continent (Tableltiand Figure IX.18iMors than half the
total productive livestook of Africa is concentrated in
arid or semi-arid areas (50 ¥ of the total area of Afri.
ca) with less than 600 mm of annual precipitation

{Table W 14.The areas where the individual species
(cattle, sheep and godt, camel) are cconcentrated are
directly related to the forms of vegetation there, i.e.
to the natural fodder basis (Figure IZ:1.6.).

Pgble I 4.4 Distribution of livestook over different
reglonz of Africa (LE HOUEROU, 1977)

Reglons Ares. in peroent | Farm animals
of the total | in percent ofthe
area of Africa | total farm anl-
) mals of Atrioa
Desert 1. 18 -l 2
Arid and semi-arid | 28 52
Sub-humid 10 21
Hunid | 18 10
Heavy humid apd 23 2
troploai rain : :
forest
[Hight 1atitule 3 ‘ 13
vogetat;on '

kor this reason, the relations betvoon climate, vegeta-
tion and animal tarning mast be taken into account for
tho\ feeding of the productive livestock in warm coun-
" tries.

19



Vegetation : - H
[:] Deserl/ Semidesert

Shrubby savanna
Dry savanna
‘ _ Moist savanna
m Raln forest
E Mediterr. steppe
JII Highiand vegetation

Concentration areas:

Tmm
- Sheep/ Goats Cattte Camets/Sheep

‘Mg.Jr1eDistribution of livestook over different re-
ne of Afrios in relation to forma of vosetl.-
.lon (Map slaborsted by the anthor)
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IZ12. Potential of fodder BEM basis

17124 Plant production

All warm areas have a large produstion potential of plant
Diomass, The maxipnu possible biomass produoction is '
determined by the light and the temperature in relation
to their influence on the photosynthetic capacity of the
vegetation t¢ be considered, Thus, there are favourable
conditions in the warm regions for the production of
vlants which supply the fodder for the game and the pro-
duotive animalo, As regards the production of dbiomass as
a fodder basis for mammals the grassland of tropioal and -
subiTopical zones is one of the most productive areas of
the earth, For this reasen, the graéaland has been
utilized as pasture for animsl breeding for thousands of
years and represents an enormous fodder potential even
nowadays. . . ,

4wo agpects of grassland productivity must be considered:

(1) Amount of biomass production per unit area and uzit
time (e.g. dry weight/hectere/year) '

(2) Quantity of plant substance produced which can be
utilized by the animal for an output to be produced.

‘+he latter aspect is more A1fficult to estimate because
it depends on the animal species and the selection abili-
ty of the individual snimals.

There 1s a large number of varying data on the actual and
potential dry metter output from patural grassland or
gresses in warn countries. 'Pables IV.1.5.and I 1.6.show two
examples, , .

TableKsshows the output of natural grassland communities
+and Pableliethose of pure grass and of grass-legume mix-
tures. These and other data vary to such an extent that

¢ only & rough estimate is poasible“’of the output attain-

able in the warm regions,

21



Table I¥'+.5. Produotive capaocity of natural grassland oom-

pared with grassland o
conditions = (EKNAPP, 196

agc)mity under Buropean -

[Pasture

Epo of grassland CountTy or regidn Yield(dtsha)
assland, Canary Iaslands 14,0
rennial species
ontane grazings Southern Rhodesie 12.2
(800 mm rain, 21°C) :
h::tme grasing Southern Rhodesia 74,0
(400 mm rain, 21°C)
Bavanna graszin Sembesi-valley 109.4
(650 mm rain, g"c;
Tropical montape Oentral-Africa 80.4
i asings
2100 a over sealevel)
Drg asture South-West-Atrica
80 mm rain 32,0
200 xa rain 16.0
120 nm rain 9.5
_ Temporate grasses:
oat-grass GDR 68.1
Netherlands 131.0

Baped on data from the literature and the experience
gained with several types of utilization estimatione of
the potentlal output can be formulated as they are shown

in Tablewi7in & comparative way., Gensrally, higher grase-

land yielde can be achieved under tropical conditions
than in temperate climates.




fableW16Dry matter yields and erude protein content
in temporate and tropical grasses
{WHYTE et al,, 1975)

~

Type of grase Countyy or Dry matter |Crude
€ rogio:y yileld protein
dt/ha 4

Ryegrass New Zealand 90 - 110 over 20
Grase and clover Great Britain |45 - 50 15 - 20
Permanent pasture |Nethsrlands 90 -~ 110 15 - 20
|Bluegrass pasture |USA 20 - 45 10 -~ 15
Brome grass/ UEA 45 - 90 15 - 20
alfalfa

Elephant grass El Salvador 850 5
(cut every 3

months) )

Elephant grass Trinidad 220 )
(out every 12

weeks)

Elephant grass Rhodegia 55 10
(unfertilized)

Elephant grass Khodesgia 300 10
(beavy fertilized) '

RKlephant grase Puerto Rico 200 v 4'
ptar grass Rhodesia 10 - 45 5- 7
(unfertilized)

Btar grasa ‘ Rhodesia 90 -~ 160 7 -1
(heavy fertilired)

Grass/legume Hawaii 80 18
pasture

23




Table IV.4.7: Potential z:odnotive capacity of natural
sland different reg%onu
completed ascording to A, 1977)

\ f
) :I.ronﬁent Rainfall Type of grass-— matter
h' land-using %ld t/ha
1oal suffioient |intensive 15
limates SXLONBIVE 4
limited ,but jextensive - 5
> 200 mm
ate suffioleit (intensive 1
linates extenBive s
texra~ . |limited,but '
I:::: olimates| < 200 xm |exvensive 2
Bemi-desert | < 200 extensive 0.5
olinates .

Useful oomparisons can bs made by caloulating the dry
matter produced on the basis of meat and milk output

data (Table 1.8 The output of fodder dry matter has been
caloulated on the basis of FAO production data for the
neat and milk output from cattle, buffalos, sheep, and
goats, Eleven kg of fodder dry matler have been taken as
a basis for 1 kg of meat and 1,25 kg of fodder dry welght
for 1 kg of =milk,

As regards the warm regions, Table Xigshows two tendencies:

(1) In the warm continents and in the continents with

warm regions, the caloulated cutput of fodder dry
matter is below the necessary one,

(2) Maximum values are given for the potential ontpu'i: of

fodder dry matter in the wara and partially warm
continents.
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This means that the realized (calculated) production of
dry matter in the warm continente is about 0,5 to 1 % of
" the potential output of dry matter. I'his indicates the
potential fodder reserves of tropical and subhropical
ragions.

Iv.1.2.2. Animal output

‘The potential for the production of green matter 1s high
in the warm regions. In contrast to.arable farming, this
potential on the natural pasture can be utilized for
human nutrition only via animal production. Under natural
conditions which are not influenced by man, a biomass of -
wild animals of 5000 kg of hoofed animals, 450 kg of
suall mammals and 850 kg of predatory snimals, 25 000 kg
of small herbivorea ard 10 000 kg of invertebrates is
estimated per 1 kn of the East African thorn-bush savan-
na, Thege animals consum® much more plant mtter, the
plant—oat:lng mammals in the thorn—buah savanna consuming
only 20 % of the vegetation,

It ocan be generally estimated that the natural vegetation
on 1 ko of savanna contains the following biomass:

12 000 to 25 000 kg from wild animsls or
5 000 to 7 500 kg from produstive livestock (ranch)
. or o
2 500 to 3 500 kg from productive livestock
(nomadic breeding)

Wild animals bave a greater biomass because they make
-batter use of the natural vegetation in ccordination with
other species, and without competition, The existing bio-
mass does not say anything about the productivity. With

"~ refersnce to the above biomass, the follo-ing model cal-
culation can be made:



12 600 - 25 000 kg/hiz from wild animsls with 3 % in-
sreage in live weight/ year re-
sults 1n an increase of 360 -
750 l'g/hq per year.

5000 - 7 500 k.g/kmz from productive livestock (ranoh

: systan) with an inorease in live
weight of 50 %/year results in m
increase of 2 500 = 3.750 ks/km
per year, ‘

- The productivity of the productive 1ivostook thus exceeds

that of wild animsls,

The potential outputs of meat and milk from pastures or
tomperate and tropical regiona and those which have been
achieved in experiments are compared in Table T.1.9.

f

Table I7.1.9FPotential meat- and milk~y tion in temper-
. ate and ¢ cal reglons Ehigh doses of ferti-
. ldzers and isa;%g:):a) '

(PEERZ-INPANTE 7 ‘
Produotion | Region Caloulated Resliged by
goin/kg/ha (theoretically)| animal triale
Meat Temperate 1750 ‘ 900 V
(gadn/Ke/b®dpropion1 | 2486 2760
Milk Temperate 12500 ' 14600
_ (kg/ha) Troploal | L 13600 20346

The valuss showed considerable variations in . experimental
animal production in favour of tropical pastures. These
weTe about 180 % higher for meat and just under 40 %
higher for milk than on pastures in the temperate sonea.
The fact that the experimentally obtained values exceeded
the theoretioal onea in the tropics to a much higher de-
gree than in the temperate regions, shows the great po-
tential that exists for improving the utilization of na-
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tural pasturgs by the productive livestook in the wara
regions. . :
Phe rTasults of namerous atud:l.os on an increase in the
meat output from natnral pastures 1n the warm rosion- are
available, A mmry is givun in TablewWs wand Table X.4. 11

‘Yable Iiﬂge::ogroduotion of a.:ltforont g:ruslnnd voege-
o a 8 ‘
and WHITEMAR, 1972)

Type of grase-| Weat tion|Live welght | B¢
o A Pl Lo W
day/nain.| we hogﬁ or
| mf)“m
Grass/legume 2420 0,335 3.5
pasture - : '
Gr ﬂmd 26 o .
nnf:rtms’na o= o8 21
l ) i . - * L ]
Wroriltiea | 70 e

~

‘TableMA41: nstmtas of the potential for beef prodnotion
from Lo in the humid tropios -
(IIILIAIB and PAYHE, 1978)

ﬂrpe of forage ' Potential produotiv:l.t;y under
. ?ood management
~ 1{xg liveweight sain/ha/yur)

Minimum Meaximom
Natural grasslands ' ' X
Improved grasing management 10 - 80 60 -~ 100

Oversowing with suitable ; 120 =170 . 250 - 450
legumes : L

Cultivated sruahnds ,
Grass/legune mixtures 200 - 600
Grass tert;l.med with 1 300 ~5%00 800 =1500
nitrogenous fertiliszer o : -
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Good results have been obtained under practical condi-
tions, through an improved organisation of the pasture
management, through sowing legume and grass-legume mix~

. tures, respesctively, and nitrogen fertilizing,

Studies have also been made by seversl authors how to ip-
crease the potontial for milk production on pastures of
wara regions. '.!‘ablelrmgivca a survey. A 'high milk ontput
is poseidle only cn spoci.ally prepared graes and legume
areas aid where pastures are well fertilized and managed.

TableW1. u\la:dm milx yields per lactat:l.on and oow in

tropiocal regions £

asture, for s .

( ted ncoording to GE G et al.,1976
1963 COWAN o . 1974 and 19?5;
et al,, 197 ‘
8to rate | Remarks
( oow/lao- (Livewe Eght of
1on) berd per ha of
grazing :umd)
oow/
2828 8.9 62.61 F-tartmur/hajvoa:
taria decumbens,
’ Average of 3 years
2720 5.0 Humid tropical olimates,
' heavily ilizred
3345 1.6 Nixture of FPanioum maxi-
Epum var, tri and -
Glyoine wightii,
Average of 2 years
4100 1.2 Mixture of Panioum maxi-
mum ver, trichoglume and
Glyoine wightii, Pennise-
tum olqndutinun and Pani-
oun maximum
, Aversge of é Years
3258 6.9 {316 Nwfertilizer/ha/yesar
, Pani.ggn mexhoum, e
Rainfall: 635 mm/year

29



The deoisive factor for high milk yields is the conocen-
tration of energy in the pasture grasa. In general
energy concentrationsg of about 2.5 Mcal/kg of dry matter
(pasture of the temperate zone) and about 1.9 Mcal/kg of
dry matter (troplcal pasture grass) are taken as a basis
for comparisons, 'The latter energy concentration would

be insufficient for the yislds given in Table 12. On good
pastyres in Cuba, energy concentrations of 2,1 to 2.3
¥oal/kg of dry substance have been determined, Comparable
values should be also achieved in the other warm regions.

W43 Situation of nutrition
a4 General .

The extensive production to animal breeding and farming .
for animal products in warm countries is mainly charac-
terived by the nomadic utilization o¢f natural pastures.
On the one hand, this is by camel und sheep breeding in
deserts and desert-type steppes (e.g. FNorth Africa, Arad
peninsula) and on the other hand by oattle breeding in
the savannas (o.g.- Sahel Tegion, savannas of Eagt Afri-
ca). A perlodic malnutrition which depends on the season
is characteristic of all these extensive types of pro-
duotion, N '

Ruminants have the special feature in their metabolism
of oxydizing lower fatty acids formed in the omasum and
therefore 40 not tdlerate long periods without food. In
the cages of malnutrition the adipose tissus is the first
to be consumed very rapidly snd it is restored slowly
when nutrition has normaliszed, In order to countereact
this rapid fat consumption, ruminants whioh are periodi-
cal underfed have additional fat depots in the form of
fat-taiis, steatopygia (sheep) or fat-humps (zebu) and a
higher proportion of surface fat, '‘he cause of the tem-
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porary lack of nutrients iz the vegetation which develops
oyclioally depending on the precipitation, With regard to
the food situation in the desert-type steppe and the
savarna — as the main fodder basis for the livestock in
warm regions - the following two conclusions must be
drawnot ) :

(1) In the dry season, the animals in both regions suffer
from a lack of fodder, '

(2) During and after the rsiny season there is enough
fodder aveilable in the savanna to maintain the live-
stock and achieve a limited yield from the animals.
In the desert-type steppe, hcwever, this applies only
to sheep, geats and camels,

w.432Desert-type ateppe situation

The types of vegetation characteristic of semi-deserts or
deeert-tjpe ateppes are found in climatie zones with
winter rains and dry summers (North Africa, Near East).
They are the basis of nutrition of animals which need
less feed, such as sheep, goats, and camels., The desert—
type steppe vegetation develops in several steps. A more
or less proncunced period of Fest in the winter months is
followed by the main vegetation period in very early
apriﬁg. The annual and geophytlc plants develop first
followed by the desert xerophytes proper. The vegetation
period of the plants mentioned first is completed at the
end of May, that of some xXeromorphous plants 1s completed
in August, On condition that enough plants are available,
the nutrient content of the desert plants during the
vegetation period is sufficlent to meet the nutrient re-
quirements of eheep, goats, and camels. Often as much ae
10 hectares of desert are nacessary to feed onme sheep,

. At the end of the vegetation period, the plants start
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. drying up and are available to the animals as "standing
hay" only. This 18 Just sufficient to meet the mainte~
nance reguirements {of digestible crude protein) of the
smaller ruminants (sheep and goats). In the following
time, when most of the dams are pregnant, the supply with
the requlred protein 1s no longer guaranteed. Ae a conse-
quence of the deficiency of fodder in the summer, as from
June the nomades migrate with their flocks of sheep and
goats to areas of cultivation in more favourable olimates
{(use of crop residues) or to mountainous regions (moun—

. tain pastures), Overstocking is typical of the Arabiasn
degert-type steppe. in arid years, this bas disastrous
effeot on the sparse vegetation and the sheep stook,
Cemels are less demending on the vegetation of the desert-
Yype steppe than sheep and goats, They get over 4dry '
periocds well and oan cover greater distances and can do
without water for a prolonged period so that they can
utilize the vegetation of desert areas which cannmot be
reached by sheep and goats, In general, however, camels
suffer ags much from the lack of fodder during dry periods
as the smaller animals. As.can be seen from ‘fable 13, the
development of the live weight of oamels highly depends
on the seasonal fodder supply. During the rainy season,
the dally increase in live weight is considerably higher
than in dry periods. Camels, too, show reductions in live
welight during the dry season (winter) (Table 1. 13)
.Snpplonentary feeding is moosury

X41.3.3. Bavanna situation

w4.3.34 Beaaonal lack or fodder

The natural vegetation of the steppes, thorn-bush and 4ry
gavannas is the main source of fodder for the nomasdic .
oattle, sheep and goat breeding, he total productivity |
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Pable Kinlivewelght dmlomnt of camels in dependence
of thes guality of seml-desert voggotation
(ACEMEDTIEW and DSHUMAGU 1966)

‘ LOW
{age of | Average liveweight gain (g) per animal apd A&y
‘(’::g) “Summer Season | winter season
Hexroh June " Bepember | November
to to -to to
May . August Ootober | December
2 =3 1208 413 975 ~ 1180
13 -4 |4840 337 950 to
over 4 | 2520 174 1110 - 1900
. Spring without ‘ Autumn without
rain - rainfall rain rainfall
only pasture foragé Supgle-‘
mentary

of the natural pasture ls considerably higher than that
of semi-deserts, Not the general lack of fodder, but the
seasonal lack of fodder ~ in copmection with an insuffi-
cient supply of drinking water - is the output-limiting
factor, During the rainy season (summer), cattle and
sheep £ind enough fodder in the savanna so that daily in-
‘creases in live weight of 500 g for cattle and 60 g for
sheep can be achieved and there may even be a surplus of
 protein, After tlie rainy season, the feeding value of the
grasses reduces rapidly, particularly that of annual
graeses, and in the bYeginning of the dry season, daily
inoreases in live weight of 200 - 300 g for cattle and
25 g for sheep are obtained only, Later on, only the
maintenance requirement 1g met and the live welght re-
duces during prolonged dry seasons. The development of
1live ieight is influenced by the seascnal change in the
supply of fodder depending on the amount of precipitation,
As a result the live weight of sattle develops gradually
Pigure ¥.17). During and after the rainy season, the curve
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of the 1ive weight rises steeply. It stagnates during the
dry season or drops again, Often the reduction of live
weight extends into the beginning of the rainy season
(FigureW.1.8) After prolonged dry periods, this reduction
can continue even if young grass 1s available, This phe-
pomenon occuring in Africa 1e called "green-grass-loss®.

kg i
Sopieo,

00000000

325

- Control
cattle Z 2

Zébu cattie

300
275

230

225

Fig,.I¥.7.8 "Green-grasas-loas"” and "Compensatory growth"of
twin-cattle (Z 1 and Z 2) and zebu~ocattle on
natural pasture (PAINE, 1965)

Subsequently, in connection with the rapidly growing
supply of fodder, extremely steep rise of the growth
curve can be obeerved (¥igureli.1.8)This is known as "com-
pensatory growth", The steep increase in live weight is
partly because more water is collected in the animal
tissue (during the dry season, the proportion of tissue

v
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water is reduced) and more fodder acoumulates in the di-
gestive tract. Thus only part of the additional live

' weight gein is real, The development of live weight of
sheep and goats is analogous. On an annual average, dally
inoreases in live weight of 40 to 60 g are achieved for
sheep raised on natural pastures (Table X41+). However,’
about 18 months are required for & final weight of 25 to
30 kg. Under the conditions of intensive lamd fattening
this takes 3 to 4 months only. '

. . |
Table F1.14:Growth rate of sheep in Tanzania (PRENCH,1938)

Age H Liveweight -
Blackhead | T Vsogo.
Birth 2.6 3.0 T 2.1
1 month 5.8 6.3 4.6 '
3 months - | 9.9 1.9 B.1 -
6 months 14,7 17.4 14,7
9 months 17.9 23.0 16,6
42 months | 21,0 - 26,9 19.1
118 months 25.2 34,7 24.8'_
Average 0.047 0.064 0,045
liveweight
‘| gain/day/kg

When the fodder quantity at the location is no longer
_pufficient and all usable grasses, and other plants -
which are avsilable in the form of "standing bay" during
‘the dry season - have been consumed, the nomades migrate
+0 more bumid areas with their animais. As in the Sahel
gone, this migration oan be horizontal from the northern
zone (grassland) to the southern sone (savanna with
shrubs and trees) or, as in Ethiopia, vertical from the
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. lowlands to tho highlanda. During transhumnce. often
only 60 % of the nutriefit requirements are met, 'The vcge-
tation of the more humid areas is richer in spechs and
denger so that the animels f£ind enough fodder even during
the dry season, this results, however, in a high animal

~ concentration whkich, in turn, worsens the fodder sitoa- .
tion. The sessonal variations in fodder supply which ,
depend on rain falls make it necessary for the nomades to
move from one place to another oontinuously. In many
cases, thers nomades have permanent dwellings and nigrato
to other pastures at certain times of the year only. Some
groups of the Baggara tribe in Sudan who practise some

" cultivation of goll migrate to the north with thelr _
cattle, sheep and goats during the rainy season to utili-
ge the vast gresslsnd and savanna areas in the D-rfur )
province,

During the ary uuon, they nmigrate in southern direction
to the lower areas around the Bahr el Arab (Figure 9) amnd
cover distances of 300 - 400 km. In many regions of east
-Africa, ,sim:l’lsr forms of seml-nomadic life can be found.
Pessants who have settled in the Ethiopilan highland
migrate to the humid valleye with their animals.

During the migration to the pastures, partially heavy
losees of animals ocour, In the Sshel zone, for oxampllc,‘
the insufficient satisfasction of the nutrient require-
ments Tesults in normal years not only in a stunted
growth but also in a ‘loss of up to 20 % of the cattle,
about 10 % of the gheep and goat, 2 % of the camel and
sbout 7 % of the horse and donkey livestock during the

. southuu'd tmahumoa {long m:lgrati&n distances undor
extyemely dry oonditions).

the periodical, acute malnutrition can turn into chronic
underfeeding in extromoly dary years. and the animals are
bungry or die from hunger, This was the case in 1973 in
gix countries of the Sahel zone (mmritunia, sgnegal,
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‘Mali, Upper volta, Riger,and Tohad), Starting in 1968,
the annual amount of precipitation was far below the
annual mean of long years, In consequence, migration to
the south began 3 - 4 months earlier, and the northward
transhumence was delayed. in summer 1973 this resulted in
a strong concentration of animsls in the southern Sahel
‘zone and in the northern psrt of Budan.

Ae a result of the drought that began in 1968, only 50 %
of the cattle, 80 % of the sheep and goa_‘_bs and 95 % of
the camels had survived by march/april 1973, On the whole,
it 1s estimated that about 25 % of the cattle kept at the
beginning of the oritical period died. In some regions,
the mortality reached 80 %.

I7.1 4 Improvement of fodder basis and nutrition
- Ea4a. General

There 13 a olose connection between improving tho fodder
basis and ucuming the nutrition of the produotivo live-.
stook raised on natural pastures in tropical reglons,
Measures to0 improve the natural pasture take a direct
effect on the animal outputs, For most domestic Tuminants
~ 4in warm countries, natural pastures are the only fodder
basis., For this reason creating a sufficient fodder basis
in the form of improved natural pastures which can be re-
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lied on d\n-i.ng the year is of primry importance for im—
proving animal production.

Acocording to REUHAUS (1964) the following meagures for
improving the fodder basis should be taken: '

+» Rfficient and suitable utilization ot the existing
natural pastures

M

2)

3)

%)

Avo:l.d owrstocking

a) Blimnate law-yioldi.ng livestook

b) Reduce the number of bulls where applicable
aa) Reduce the number of working animals
bb) Slaughter young bulls

¢) Restrict liveatock rsising in general, if no
effective reduction can be achieved by a) and b)

Change in pasture farming which in many cases is ,

uncontrollsd ’

a) Use rotation pastures

b) Use hay pastures (which also permit fedder
preservation)

¢) Grase in due time in order to prevent the lig-
nification of the plants and thus loss of nutri-
ents ,

d) Tether the graring livestock, in particular on
smaller, rich pastures '
e¢) Night grazing instead of day graune or. grazing

of unphadowed pastures during the ocoolsr evening
and morning hours,
Arreangement of saving aresas for several years for

'the regeneration of the pasture vegetation

Maintein sn optimum population of phytophagous wild
spimals on natural pastures in order to avoid too

- great a propagation of the plants rejected by the

domestic animals which, however, are consumed by
several wild animal species.

5) Take stock and analyse the nutrients of the exist-
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- ing pasture vegetation in order to get a survey
of the feeding wvalue.
" 6) Use irrigation
7) Employ fertiliszation :
8) Provide a ~sunshade for the anmls on the pu- '
‘fure’ :
a) Plant shady trees and bushes
b) Erect proteotive roofs or huts .
9) Restrict or avoid the uncontrolled burning down
of pastures; grass or harvest in due time.
~ 10) Develop and utilize new natural pastures
' a) Provide a suitable drinking water supply
b) j,pply to sanitary measures of tutu—intostod
: paatms -
1) Ploush up n.nwoﬂtablo natural pasturca and Te-
place them by cultivated pastures ,

B, Provide nsw pastures with gresses and other plants

which bave stood the test over years, i.e. ars resist-

" ant to droughts and temporary flooding, yleld a great

amount of hionnas and nutrients and are rodstant to
being bitten off low above the ground.

C. Fodder as the main orop or as an intercrop with tested
plants which give a great amount of biomass in the
shortest possible time, are rich in nutrients and
suit the locsl conditiona or try to cultivate plants
which are rromising but have not yet been tested. for
their suitability. for warm countries. ,

- D. Provide rodder rcurvol for timu when fodder is
scarce,
1) Dry
- a) Hay harvuting
b) Froduction of stnnd:l.ng bay in the oase of gree-
ses which are rich in nutrients and which are

sesd-bearing

. ’
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a.

1.

’J.

K.

L.

o) Artifioial 4drying of all kinds of green fodder

~2) silage

Utilise harvest residues and use them to suit the
anizal specises and the planned output

Utilize and use bys and waste products which are ob-
tained in the preparation of raw plant substances

Substitute expensive protein fodder imports of animel

origin by domestic protein fodder

1) Protein fodder of vegetable orig.tn (soy bean, pea-
nut eto,)

2) Protein fodder of animal origin such as meat-and-
bone meal, and fish meals (in perticular in connec~
tion with deep—sea fishing snd fish canning) '

Test plants which have not been used or only now and
thén and fruits for their suitability as animal feed

U¥ilize orop remains, which are not yet usea as fodder
due to the absence of livestock breeding by developing
sultable types of animal farming

Erect feed mills

1) nixed fodder and concentrate plants
2) Carcass disposal plants

3) riah meal plants

sake arrangements to secure a sufficient and pemnent

water supply

1) 8ink a sufficient number of welle at appropriste
- distances which can be conveniently reached by the
animals

2) Arrange for tsetse-free watering plants along wa-
tercourses

Joprove the utilization of the available fodder by
changing over the other domstie sniml btreeds and
apecies,
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M, Gradually replace working animals (oxen, buffalos,
donkeys, horses, mules) by mechanizing agricultural
and handling work, to make the existing fodder avall-
able to other productive livestock,

Which measures must be taken depends on the local condi-
tions, the type of pasture, the type of pasture utiliza-
tion and the particunlarities of thé applicable type of
livestock breeding in the different regions. For this
Treason, specific propoeitions must be elaborated for im-
proving the fodder basis in characteristic regions and
individual countries, respectively. FigureX1$.ghows an
example for the improved utilization of the grassland
and the pavanna of the Sahel zone,

I7.1.4.2. Exomples of improvements

Among the measures aiming at an improvement of the fodder
basis, pssture improvement, optimum animal stocks and
supplementary feeding during the dry season are of pri-
mary importance, They result in a noticeabdle increase in
the snimal output on pastures with relative low expend-
iture, :

Improvement of pastures

ety & i S—— . S— T o——— 4 W—

Table 42 lists selected grasses and legumes which are
sultable for the improvement of pastures in warm regioms.
the controlled use of fire can certainly influence the
proportion of shrubs and grasses in sevannas (Figure N1w).
ghrubg which have developed excessively (at an advenced
stage of growth, they have only a low feeding value) are
-destroyed above ground by fire and in the beginning of
the rainy season, they develop young shoots .whiqh are
rich in nutrients, The grasses which have been suppressed
by the larger shrubs can develop better after the fire.
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Optisum animal stocks

In general, the output obtained from a pasture depends on
the number of animals per unit area (Table I¥.1.45).

Table 115.The effeot of atooh.ns rate on tha otential
bodyweight of cattles (200-250 gagt on
100 ha of rangeland over & pe 00 days
(oaloulated acoording to U'N-Re rt Science.and
Technology for Development, 1963)

o, of Type of Percent L1 t
Eattle g::azins grazigs of 1‘% agel onvg::lghgs!saﬂ
100 ha range used for por anl-
gains and
(kg) dax /(&)
17.5. . |Light under- 31.8 630 370
grasing - ,
25.0 Oiggim aras— 45,5 900 360
32,5 | 2aght over— 29.6 600 190
grasing
42,5 Medium over- 7.4 150 35
grasing ‘
50.0 Heavy over- 0.0 -180 - 35
graz;

In the case understocking fodder is availlable ip excess,
and the daily live weight gain per animal 1s higher com-
pared to optimum and excessive stocking, Slight over-
stooking may be justifiable since the increase in'live
weight per unit area is only somewhat below that whioh is
obtained on slightly understocked pastures. The maximum
inorease in the total weight is achieved with an optimum
stock of enimals. Here the proportion of the nutrients
utilized for the live weight gain is the highest one with
gome 45 %. Iive weight gains are hardly achieved in the
case of medium overstocking. Similar conolusions can be
drawn from Figure ¥41.110n a poor natural pasture, a stock
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of 0,8 oattle per hectare was already toe high during

the four years of investigation, After the improvement
of the pasture, double the number of cattle could be
rajsed per hectare, and the sams increase in live weight
was achieved., ,

Table W110shows reference values for pasture aresg requir-
ed for cattle on natural pasturez in Africa in dependence
on precipitation and altitude.

TablelV.116 Necessary grazipg lénd of @ifferent regiona of
Africa in dependence on rainfall and altitude
(completed according to RATTRAY, 1960)

Rainfall Necessary grazing land per 1 cattle
Lowland below Highliand over
1000 m 1 m

(mm) (be) (ha)

100 - 250 26 - 56 17.5 - 28.0

250 = 500 10 = 21 ' 5.2 = 18,2

500 - 750 5- 8 4.3 -~ 13.0

750 =-1000 — 0.9 - 5.2

1000 =1500 -6 < 0.4 =~ 4,0

Europe

for comparison) 0.25 - 1

Supplementary feeding v

— il —. i & — S— . v— E—

During the dry season, supplementary feeding is ilmportant
for two reasons; (1) It :prevente a reduction in live
weight which later on can be compensated only by in-
creased nutrient and energy inputs. (2) If used systema-
tically to provide the required minimum of nutrients, it

" improves the utllization of the fodder energy by the ani-
mals, . :
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Table v gives an exawple for thé utiligation of pastures
by sheep. In a similar test with fattening cattle to '
which dry pasture grass was available ad libitum, the
daily live weight gain could be raised from 750 g to
-1000 g per animal by adding about 1.5 kg of concentrate,
The protein deficiency plays a special part slmost in-
variably, In these cases the energy of the easily soluble
carbohydrates and the orude fibres of the pasture fodder
can be utilized insufficiently only. TableWssshows a
‘caloulation model with respect to a protein supplementa-
tion by urea of tropical grasses fed to milk cows., With
200 g urea/cow, 15 kg of milk can be produced per animsl
daily when feeding only young tropical grasses.

The live weight development of oattle when two of the
above measures are appliied can be seen from Figure X112
with an improved natural pasture and supplementary feed-
ing, the same live weight can be achieved in one third
of the time that is required without improvemert and

supplementary feeding,

W1saModel for the develdpment of pesture utilization

An example of the gradual improvement of the utilisation
of natural pastures .under semi-arid conditions is given
in Figure I¢.1.12

The aim is to bridge dry periods when fodder 1s scarce
as they are typical of most of the natural pasture areas,
The first stepes (Picture 1 - 6) include the paesive
adaptation to the dry sesason by external and internal
fodder reserves on nstural pastures,

The second step includes the active overcoming of the
dry season by fodder preservation, sdditional purchases
and fodder growing (Picture 7 - 9),

Flotures 1 -~ 9 are explained in the following.
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Table X1 1asupply of protein demand of milk gows feeding

oplcal grasses and urea (non—-prota.tn-nitro-
as supplement. :
o.sis of caloulation: 200 g urea = S0 % of
grotein requirement, 15 kg ailk (4 % rat)/oo'/
450 kg bodywelight, protein-concentration =
84 g DCP/kg dry matter, energy oonoentration =
755 TI/kg dry matter) ,

Tropioal [PC’ of ecessary sup- |Urea in
!-;:.'usea ration Es suf- [plementation cent of the
_ goiant fg:-:.. oncen=lirea Erotegn?_
duction 1_‘“’ )
(kg) 8)
lefant
grasse
old 6 1.0 'j210
young 10 - 150 33
Para grass -
old 9 - 180 80
young 9 - 180 40
Jaragua v
grags
old 1 3.5 |210 50
young 9 - 180 40
olanse
grase )
old 22 : 3.0 210
young 11 - 120 25
Gulnesa
grass
old 66 1.0 210
. young 13 - 60 15

Y PC = Protein-consentration
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Pig. W 112live welght development of cattle at natural Pas-
ture(4),natural pasture with suppl.feeding{i.)
ved patural pasture with auppl.teeding(ﬁ,é)
and under intensive fattening oonditions (D) /
{AURIOL, 1974)

‘Pioture 1; Nomadic pasture farming

The stock breeders have not settled yet. Such conditions
are found in extremely dry regions where the road systenm
is poor, This applies to the economic systems of the
Syrian steppe Bedouins, of the Xurdes, of the Berber
tribes or of the tribes in the mountainous regions of
Central Asia, '

The Massai, the Fulbe or the Somall in Fast Africa, can
be designated as semi-nomades, Thepe peoples migrate
over long distanoces in search of fodder. This economio
system preferably developes where the vegetation cycle
differs within the course of a year from one region to
the other due to mountain chains, mountains and valleys
or the seasonal rainy or dry periods, Whereas the moun-
"~ +ain nomades (e.g. 1n Ethiopia) migrate between lowlands

51



9
_ »
Nomadic pasture External feed Internal feed
farming reserve reserve

Intermittent
production .

Prod

ion of
natural hay
A FEED
Qstarion Arccowe
Fig.I¥A.pModel of gradual nt of utilization of
18 ratural pastures ( 1

y 1966
-Plctures 1-9 are explained in the text = 52



end high-laying areas the flat land nomadas (a & 1n th. )
Bahel zone) cover large distamea., :

. Picture 2; External feed reserve

When the nomades become sedentary they are siﬂn land
for farming..They continue, however, to use large areas
(which are state-—owned) nomdioal]y a.s pagtures.,
During the dry season, these areas are avallsble as re-’
' perve pastures (standing hay).

Picture 3; Internal feed reserve
As more and more nomades settle down and livestock farm-
ing is intensified ever more nastural pastures are shared
out to.them and the right to use is granted for ever
 larger areas. In dependence on the socio-economic struc-
ture, there are different types of utilization (semi-
nogadic utilization by individual tribes or families up
%o pasture farming in state farms and ranches), .
‘The areas have been parcelled out but the pastures have
not yet been subdivided by fences within the farms or
ranches, Tt is assumed that there is only one watering
point avallable near a farm or ranch, Different vegeta-
_tion zones develop around this centre, Near the watering
‘point, there is only bare ground because the tread of the
animals and their exorements destroy all vogetation. In
the 2ud zone, too, vegetation is scattered and consists .
wainly of inferior weeds. Even the 3ré gzone, though at a
,&reater dlstance from the watering point, is pastured ,
excessively and there.are still many weeds, although the
vegetation is denser here and contains some valuable
grasses, Only the 4th zone has an almost normal vegeta-
tion, a better pasture sward with only few weeds and many °
valuable grasees. However, at a distance of five to elght
‘kilometres from the station, this zome generally forms
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the external ring of those area2 which can be reached by
the animals from the watering point. The 5th zone iz not
used in the rainy season when there is enough fodder
available because the distance from the watering point

to be covered is too great. For this reason, the vegeta-
tion foubd here is hardly influenced by the productive
livestock, This 5th zone is & fodder reserve for the dry
season when there 1s not enough fodder available at least
to the external tropice where the dry season is in the
winter when the animals do not need to go to the watering
point so often and the calves and lambs are strong enough
to migrate with the herd and a wider radius can be graged.
Extensive pasture ferming depends on such internal folder
reserves the more, the more unequal the precipitation is .
distributed over the years and the longer the dry seasons.

Pioture 4: Intermittent production
—r—tn

Better utilization of pagtures is achieved by sinking -
additional wells, There are three aspectz which enhance
the an:l.mal output:

1. The way to the watering point becomes shorter,

The animals consume less nutrieante here which can be
transformed into meat and wool outputs etc.

2, Now the complete vegetationleas zons 4 disappesrs,
Around the less frequented secondary 'wat'er:lng points
even the almost worthless zone 2 disappears.

3. The vegetation zones 5 (Picture 3) which could hardla'

- be used before disappear because now 21l areas can be
grazed also during the rainy season.

The vegetation of the farm ‘or ranch becomes more uniform :

and more productive during the rainy season so that the

livestock can be increased. However, the fodder situation
has become worse during the dry season because, apaert
from the regional and external fodder reserves, the in-
ternal foddexr reserves are alsc exhsusted. This increases
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the rigks in the extensive pasture farming oonsiderably.
The 1nerease in yield 1s thus obtained partly at the ex-
pense of a safe output, At this stage of development, the
livestock snr;ters from hunger mainly during the dry sea-
son. Not only is no meat produced during the dry season,
but weight losses are put up with which mst be oonpen-
sated for during the rainy season.

‘A8 a result of suoh an intermittent production the sani-
male are ready for slaughter only after four or five
Yoars,

Ploture 5 apd 6: Technique of camp

This permits controlled pasture farming and thue better
use is made of the soill and the soll fertility is pre-
served, Now different pasture qualities can be assigned
to the individual animal species, types of utilizaticn

. and age groups to sult differentiated requirements. Spare
or save camps are set up in annual rotation for the dry -
season and should comprise at ‘least one third of the "
total number and are not grazed during the rainy season,
They are available to the livestock only when not enough
fodder is availadble ‘elsewhere. During the dry meason,
the animals practically feed on bad hay and good atanding'
straw, respectively.

‘This bridging over of deficiency periods helps to protect
the livestook from welght losees during the dry season,
Often there are alisht weight gains so that cattle need .
‘only about three years to become ready for slaughter.

The proportion of productive fodder 1s increased,

Pioture 7: Production of natural hay

Pioture 7 ‘d1ffers from Picture 6 quantitatively in that
the number of watering points has been inoreased from
5 to 7 and ‘the number of camps from 10 to 16 in the



courss of mtansiﬂoation and qualitativa]y in that natu- =
ral bay is obtained ¢o a limited extent. ‘
On half of the areas excluded from pas*nring during the -

' rqiny season the grass is now cut. In dry climates the

hay Tetains its quality for a long time. It is stored in .
swall kraals to which the “ivestock has access only dur-
ing the dry mseason. The hay in the clamp is richer in

‘nutrients and more concentrated than the “standing hnsi

because the cutting can be carried out at a time when
the nutrients have not ‘yet migrated from the- atalks and
1ea.vu Lo the roots or seads.

In the process of improving the forage farming, the pro=
duction of natural hay is the first step to overcome the

) porioda when fodder is scarce,

‘Pioture B8; Additiona:l purchase of fodder

In Picture 8, the number of oamps has been rised to 28,
and the camp method hss been further developed. Apart
from spare camps and natursl hay production the addition-
a2l purchase of fodder helps to overcome pericds when fod-

der is scarde. At this stage of development, purchase of

additional fodder for the dry season bave bescome economi-
cal as a second measure for overcoming periods when 1lit-
tle fodder is available. Since due to the imsufficient
degree of concentration of the growing fodder the exten- .
sive pasture farming alons cannot bhring about high-qual-

Aty animals for elaughter, final fattening is oomneoted

with higher ooncentrations during the &ry season to a-
chisve .highor qu,auty—gmdos‘.

Pioturo 93 Arable toddor oropping

Finally, the number of camps has been increased again to
36 in Pioture 10. The basic difference between Pioture 9
and Pioture 8 is that now a third step is taken to over-
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come the periods of poor fodder supplies; arable fodder
cropping using irrigation near the bape. The water for
this comes from the main well which is no longer used
for watering alone, This arable fodder cropping requires
 an extrems expenditure of labour. Picture 9 shows the
final stage of extensive pasture farming which forms the
transition to the forms of intensive pasture farming,



References:

Aohmedeijew, A. and Dahunafulow.'l. E,: Mjsspaja Produk-
tiwnost Werbljudow (¥lelso uktion der Eamele)
Westnik =. ch. nauki, Alma-Ata. No. 12, 1966

Agrioultural Research Counoil: The nutrient requirement.
of farm livestook, No. 2 Ruminants, London: Techniosl
Reviews, 1965 ‘ .

Alberda, Th,.: Moglichkeiten der Trookenmasseproduktion
bei Futterpflanten unter verschiedenen klimatisohen
Bedingungen, -XIII, Internationaler GraslandkongreB,
18' “.2705-“97?’ Iﬁip’is

Andrese, B,: Weldewirtschaft im siidlichen Afrika. Erd-
kundliohes Wissen, Heft 15, Franz Stelner Verlag,
Wiesbaden, 1956, 1 - SO '

' Auricl, P.t Inteneiv feeding system for beef production
EIJB’ dez;loping countries, World Animal Review 9 (1974)

Baudelsire, J. P.: Water for livestock in semi-arid
sonee, World Animal Rev, 3 (1972) 1 = 9

Bisschop, J. H. R, and Groenewald, J. W.: Limitetions to
efficiency imposed by inadequate nutrition with 1=
‘gular referende to feed resources. Proc. ‘st World
Conf. Anim. P:I:'Od. EuI‘OpeBn Aaocn An. Prod. Bm,
Vvol. 1, 1963, 47

Boudet, G. and Iecleraq, P.: Btude agrostologique pour
la oréation d’une Station d'Embouche dans la Réglon
de Niono (Républio du Mali). Inst. Blev. Méd. vét.
Pays trop., Paris, Etude agrostologique No. 29, 1970

Boudet, G. and Riviére, R.: ol pretique des analyses
fourragéres pour 1'appréeiation gga p&tu.ragas tropl- -
caux. 262' Elev. M&d. vét. Pays trop. 21 (19¢8)

Boynes, B, M,: comgoait.ton of grassland species in the
Budan.. 1955‘ zit. in: wm. R. o.’ Mo 'y T. B. G.I
and Cooper, J. P.: Grasses Agrioulture, 1975, 149

Boynes, B, M.: Studlies in asgrioulture, No. 42, FAO, Rome,
1955, 46

Butterworth, M, H.: The digestibility of trogioal grags-
es, Nutrition Abstracts and Reviews, 37 (1967)
349 - 368 .
Caro-Costes, R. and Vicente~Chandler, J.:J.Agric,Univ,
P. B. 33 (1969) 251

58



Chopping, G. D., Deans, H, D,, Sibbiock, E., Thurbon, P.N.
and Séo‘boo, 5.1 Proo. Austr. Soo. Anim. Prod., -
laide. 1976, 481 ‘

Cowan, R, T., Byford, I.F.E. and Stobba, T, H.: Anstr,
J. Exper. Agric., Husb, 15 (1975) 740

Cowsn,R. T., O* P., Moss, R. J. and Byford, I. J.
o rop. Grassland B’ (19%4) 11} snd Pyfords ’

Dassman, R, and Mossman, A. 3.: The Wildlife Society:
Davis, Califorpias, 1 -

-Deans, R, J., Teasue" c. l|.,' 81@911’ L.G‘o| JOhn, B, M.,
Kniokarbooker. M, E,: Livestock and range venent
in Masailsnd: Tanzenia Report of the Agenoy for Inter-
national Development (AID), Dar es Sslasm, 1968

Devendra, C. and Burns, M,: Goat production in the tro-
ios. Teoh, Comm. Comw. Bur. Anim. Breed. Gepet.,
0. 19 Comw. Agric. Bur.: Farnham Royal, 1970

Dbbel, E.: Die Situstion der Rinderhalt in der Sahel=-
zone Malis und Méglichkeiten. fhrer Verbesserung. Lelp-
zig: Karl-Merx-Universitidt, Diss. A, Juni 1976

FAO: Production Yearbook. Rome, 1978

PAO: Report of the FAOC Meeting on Livestook Production
%:%gr %gpioal and Subtropical Conditions. Rome,
’ .

Finelle, P.: Ia trypanosomliase snimale sfricaine. Revue
Mondlale de Zoobechnie, No. 1Q (1974) 15 - 18~

- Prench, M, E.: Bmp. J. exp. Agric. Trin, 26 (1941) 24-26

Frenoch, M, H,: The importance of water in the man ent
‘ of ocattle, E. Afric. egric. J. 21 (1956) 171 - ‘181 ,

Fretes, R., Samudio, R. and Jay, C.: Las praderas natu-
rales des Paraguay. 1. Clasaificacion y desoripoion.
Programs Racional de Inveatigaaoion y Extension Gana-~
dera, Asunoion., 1970, 86

Haltenorth, Th,.: Steppen und Savanneni in Grzimeks Tier-
leben - Sonderband Okologle (Hsg. J. Illles wnd W.
Elsugsewitz) Kindler Verlag 1973, 235 - 261

Harrington, G. N. and Pratchett, D.: Stocking rate
trials in Ankole, Uganda. I. Welight gain of Ankole
steers at intermediate and heavy astooking rates under
di.ffar;gtei menagements., J. agric. Sei. Camb, 82 (1974)

. :

59



Bunting Teohnical Services: Savanne Devel nt Pro.‘]éot,
Phase II. Annex 3, Livestook apnd Range Resourves.
Borehen Wood, UK. 1976 -

Knapp, R.: Pflanzenartenzusammensetzung, Entwioklung und
ratrliche Produktivitkt der Weide-Vegetation in Trok-
kengebieten in verschiedenen Klims-Bereichen der Erde.
GleBener Beitr. zur Entwioklungaforschung, Reihe I,
Bd. 1. G, Fischer Verlag Stuttgart 1965, 71 - 97

¥, H.1 The Integrated Projeot on Arid Lands (IPAL).
sture and Resources XIV, No. &4, 1978, 2 - 11

‘Landsberg, H. E., Kippman, H,, Patterscn, E. H., und
Toll, é.: Die J’ahreue{tklinate der Erde. Heidelberger
Akademie der Wissenschaften. Ed, E. Rodewaldt und
H. J. Jusatg, Springer Verlag, 1963

Lener, W.: Humide und eride Jahreszeiten in Afriks und
- Bi rika und lhre Beziehungen zZu den Vegetations-
grﬂi;:].n. Studien sur Kiima- und Vegetationskunde der

n. Diss. Bomn 1950 -

ledger, BE. P,: Carcasse analysis techniques &as an aid to
lanning for roved beef production. Proo. Beef Cet-
le Breed., Develp. Conf., . Animgl Ind. Geme Fish,
Uganda, 1968, 51 - 'S7
Leese, A. B.: A Treatise on the One-humped Camel. Haynes:
Stamford, England, 1927

legel, 8.: Die Bedeutung der Tiererndhrung imnerhslb der
Tierhqgi;ge in warmen Liéndern. Beitr trop. Lapd-
wirtsc Veterinfirmed., 14 (1976) 17 - E‘;P

legel, 8.: ILbsungen fiir die Sahelzone - Senegal, Maureta-
g%en,;}lan, Obervolta, Niger, Tschad. Urania 54 (1978)

legel, S.: Untersuchungen sur Schaffiitterung in der Syri-
s:o]';en Arabischen Republik unter besonderer Bericksich=~
tigung der nomadischen Schafhaltung. Beitr, trop. Land-
wirtsch.Vet.-Med., 12 (1974) 129 - 142

Iegel, S. und Dbbel, E.: Die Futtergrundlage der nomadi.-
achen Rinderhsltung in der SahelzZope Afrikas und Mig-
lichkeiten ihrer Verbesserung unter besonderer Beriick-
glohtigung der Republik Mali. Beitr. trop. Lapdwirtsch,

Legel, 8. und Tafran, A.t Studies on the Water Require-
ments of Shami and Friesian Cows in the Syrian Arab
Republic. Beitr. trog. Landwirtsch, Tropenveterinir-
med, 8 (1970) 23 - 3

60



Ie Houbrou, H., N.: Das Grasland Afrikas:Klassifizierung,
Brtragsentwioklung und kiinftige Persgoktivei )
flIIéglnternat._Grasland-KonsreB, Leipzig,18.-27.5.77,

Liebisch, A.: Untersuchungen zur Zackenfauns von Rind,
Sohaf, Zlege und Dromedar in der Syrischen Arabischen
Regublik unter besopnderer Berﬂnksichtigung der geogre=
gh schen Verbreitung und der Salsopaktivitiat. Diss. B,

972, Karl-Marx-Universitdt Ielpzig

Ivovitoh, N. I.: Revista Cerea, 1974, 16, FAO

Mc Dowell, R, E.: Bases biolégicas de la produccibn
animal en zonas tropioales. Ed. Acribia, Zarasgozs,
Espana. 1972, 692

Mo Dowell, R, E.: Improvement of Livestock Production in
Warm Giimates. W. H, Freeman and Company, San Fran--
cisco, 1972, 167 - 209

Mo Ilroy, R, J.: Tropical Grassland Husbandry. Oxford
University Press, 1972, 93 - 99

Ministry of lands and Surveys / Tanganyika -
Survey Division, 1968

Minson, D, J.: The digestibility and voluntary intake of
8ix verieties of Panicum, Aust, J. agric. Anim, Husb.
a1 (1971) 18 - 25 ‘ '

NARCO: Tanzanis Nationsl Ranching Company Limitéd (NARCO)
Subsidary of Tanzenia Livestook Development Authority.
Informationspaper, 1977

Kational Academy of Sciences: Nutrient Requirements of
Domestic Animals, No, 3: Nutrient Requlrements of
Dairy Cattle, Printinq and Publishing Office NAS,
Washington, D. C. 1971, 28 - 31

National Academy of Sciences: Nutrient Requirements of
Domestic Animals. No. 4: Nutrient Requirements of Beef
Cattle, Printing and Publishing Office NAS, Washing-
tOn, D. G. 1970' 24 bt 25

National Academy of Sciences: Nutrient Requlrements of
Domestic Animals. No, S:Nutrient Requirements of Sheep
ggégtigg,agd Publishing Office NA3, Washington, D. C.

: y 2~ 15

Nehring, K,, Beyer, M. und Hoffmann, B.: Futtermittel-
tabellenwerk., VEB Deutscher Landwirtschaftsverlag,
Berlin 1972, 162 - 175

61



Neuhsus, U,: Ubersioht der MaSnahmen sur Pérderung der
Viehwirtachaft in Entwicklungelindern. Zeitschrift
£iir ausléndische Landwirtschaft. 1964, 150 -~ 166

Hordfeld, 8. et al.: Studies of Napler grass, I, Nutri-
tive values. II. Optinmum raed:l.nge level. Hawali agric.
Exp. Sta. Techk. Bull., 12 (195%1) 8

Nuthall, P. L. and Whiteman, P, G.: J. Austr. Inst.
Agrio. Soi, 1972, 100

Oft‘!'.g;:;for Sahelian Relief Operations (OSRO), FAO, Rome,

Pitzold, H.: Grasland und Feldfutterban {Bd., III - Nubz-
' langen der Tropen und Subtropen, Bsg. ¥ranke, G.)
_ zel Verlag Ielpzig, 1978, 379 - #1

Pajne,- W. J. A,: Speocifio problems of semi-arid environ-
ments. Qualititas Plantarum et Mgterlas Vegetabllis,
a2 (1965) 269 - 294 '

nget19; J. A.: Prooc, World Congr. Anim. Prod., BRome,

63) 204
Peok, E. F.: Salt intake in relation to cutaneous necro~
818 and arthritis of one- d ¢camels in Britiah

Somalilend, Vet. Rec., 51 (1939) 1355 - 1360

. Pérez-Infante, F,: Méglichkeiten der Weidewirtschaft in
den Tropen. XIIT. Internat. Graslandkongres, -
18.-27.5.1977 Leipzig, 1 - 29 _

Rat:ra;*sg. M,: FAO Agric. Studies Rome, 49 (1960)

Rattray, J. M.t The Greass Cover of Africa. PAO, Plant
- Production and Protection Division. Rome, 1

Report of the FAO: Meeting on Livestook Production under
Irogical and Subtropical Conditions, Briasbane. Rome
1955, 167. 2Zit.: Whyte, R. O, et al,: Grasses in Agri-
cultural . FAC Agrio, Studies No.42, 1975, 145

Schofield, d. L.: Protein contept and yleld of grasses
in the wet tropios as influenoced by seasonal produdo-
. tivity, frequenoy of outting and species. Queensland
J. 0, Soi. 2 (1945) 209 -~ 243

Todd, J. R,: Investigations into the ahemioal.oomgosiﬁion
and nutritive value of certain forage plante atmedium
g.tita;gea in the tropios. J. Agric. Bel. 42 (1956)

62



UThlig, H.: Die geogr gchen Grundlagen der Weldewirt-
schaft in den Trookengebleten der Tropen upd Subtro-
n. GleBener Belitriége zur Entwiocklungsforschung.
« I, Bd. 1: Weidewirtschaft in Trockengebleten.
Flacher Verlsg, Stuttgart, 1965, 1 - 28

UN-Repot "Soience and Technology for Development" Con-
ference or the Application of Soience and Technology
for the Benefit of the ILess Developed Areas. Volume
I1I. Agric., UN, New York, 1963, 119 '

Ven Chi-Bonnardel, Regine: The Atlas of Africa. Editions
Jeune Afrique, Par:l.g, 1973

Van Voorthuizen, B, G.: A quality evaluation of four
widely distributed native grasses in Tangania. East
Afriosn Agricultural and Forestry Journal, Nairobl 26
{1971) 384 - 39 .

Walter, H.: Neue Geslohtspuncte zur Beurtellung des Was-
perhasusheltes von Wilstenpflanzen. Hermann von Wiss-
nann-Festachrift, Tibingen 1962, 109 - 114

Walter, H.: Productivity of Vegetation in Arid Countries,
the Savanna Problem and Bush Encroachment after Over-
ggzmségm Publioations new series No. 4, 1964,

Whyte, R, O.,: Tropical Grazing Lemnds. Dr. W. Junk b, v.,
 Publishers, The Hague, 1974, 78 - 81

¥hyte, R. 0., Moir, T. R. G. and Cooper, J. P.: Grasses
in’ Agriouiture, PA0 Agricultural Studies No. 42,
FAO, Rome, 1975, 3 = 160 ’

williamson, G. and Payne, W. J. A.: Anima] Husbandry io
ggg fropies, Longman, London and New York, 1378,

Wilson, P. N;a The Erazinﬁobéhaviour and free-water in-
toake of Bast African shortlorned zebu heifers at 3erer,
Uganda. J. Agrio, Seoi. 56 (1961) 351 - 364

. Winchester, C, F, and Morris, M. J.,: Water intake rates
of oattle. J. Animal Soi. 15 (1956) 722 - 240

Wirth, E.: Syrien. Eine geogra che Landeskunde. Wis-
senschaftliche lLénderkunde Bd, 4/5, Darmstadt, Wiasen-
schaftliche Buchgesellachaft 1971, 254 ‘ .

63 -





