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W'. 1. Rongg. management 

U. I. lodder basis and livistook 

i.tt Glimsto and fodder basis 

on a world scale, natural pastures provide toddir for 
*bout half the productive livegtàok. Grassland supplies 
one third of the meat and one fifth of the milk produced. 
According to different caloulations, 30 — 40 % of the 
land area of the world are situated in wirm oountri.s 
(tropical or rnibtopical regions). 
Thue the warm countries have, very good conditions for 
animal breeding in particular with regard to the utilisa-
tion of the natural grassland. Temperatures and relative 
'humidity do not impose major restrictions to plant growth 
in the warm countries. Plant growth is, however, uneven 
in most of the regions between 300  northern latitude and 
300  southern latitude due to insufficient or sporadic 
rainfall. Even if precipitation is sufficient, plant 
growth is subject to variations so that in the wers coun-
tries, too, additional feed is necessary to supplement 
what is provided by the natural grassland for high out-
puts Of animal products. 
The v.getaton of the natural grassland is highly depend-
ent on the olimate.. Precipitation is the most Important 
climatic faotor limiting the vegetation. In the majority 
of the wam cOuntries, precipitation is irregular and 
limited to certain months of the year. This affects the 
natural vegetation and thus the output of animal produc-
tion. In about 73 of the tropical regions the annual 
precipitation exceeds 300 mm, This 10 the minimum requir-
ed for cattle breeding on pastures (Table 	1.1.). 

But even in theee areas a lack of water can occur due to 
excessive evaporatiofl oaused by intense sunlight and high 
temperatures. Beyond this, rain falls sporadically and 
can be utilised by the plants on natural pastures within 
a limited period of time only. 
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Table T1: Clasaifiotion of tropical land areas oor-
responding to the rainfall distribution 
(Mo !)OWELL, 1972 and LYOVITCH, 1974) 

Regions Share of the Precipi- 
total area tatioxi 

(%) (mii) 

Desert, semi desert and .27 300 
dry climates 
(2 months_humid)  

Wet dry climates 21 300 - 	 500 
(4.5.- 7 months 
humid)  

Humid summer climates 28 500 - 1500 
(7 - 95 months 	humid) 

Rainy climates 24 1500 I  (9.5 - 12 montlmhumid) 

For this reason, it is often difficult to estimate the 
potential fodder supply only on the baBiS of the annual 
amount of preeipitation. In practice, however, the follow-
ing limitations to the agricultural utilization of land 
have arisen in direct dependence on the number and distri-
bution of the humid or arid months witbin a year. Animal 
farming is possible up to a maximum of 10 to 11 dry 
months per year and pasture rearing up to a maximum of 
9,5 humid months 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 whioh farming is possible. 
These are main].y areas between 9.5 and 2 humid months per 
year. All of the areas between I - 2 humid months (mini-
mum for animal farming) and 4.5 humid months (minimum for 
crop farming) can only be utilized by pasturing the natur-
al grassland. As is shown in Table 37.4-2., 08  proportion of 



this type of atiIization prevails In the warm countries 
of Africa. This Is clearly deaonetratsd in 1igure. 1.1. 

Table 242.  Land areas of the topiaa olasaified by 
charaot.rietio rainfall distribution. 
Humid months are those with at least 8 cm 
precipitation 
(completed according to LANDSBZRG at .1,1963) 

Regions Asia & Africa Oceania South North Total 
Paottic. America laer- 
Islands ica 

Rainy 6.5 3.7 - 11.2 8.4 .29.8 
(9.5-12 
montk.s 
humid 
Humid sum- 5.0 9,3 02 10,8 0,4 26.3 
mar 

- 9.5 
months 
bumid) 
Wet-dry 2.8 11.9 019 109 185 1900 
(4.5 - 7 
months 
humid) 
Dry 
(2 - 4.5 

1.7 9.1 2.1 1.3 0.4 14.5 

months 
h) 
8emi-waert 2.4 5,6 109 0.4 0.2 10.4 
and 8.:ert 
(2 months 
humid) 
Total 18.4 39.6 5,0 25.6 11.4 100.0 
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ir 't4.2.Natural grassland (natural pasture) 

The utilisation of the natural vegetation in the form of 
pastures represents the major part of productive live-
stock feeding (cattle, sheep, goats and camels) in the 
warm oountrie.. This natural vegetation which is used as 
fodder mainly for nomadioally raised animaiB is called 
"grassland" in international usage. In the temperate 
latitude., the term means permanent grassland (permanent 
pastures and permanent meadows) whiob is characterized by 
unbroken cover of grasses and herbs. In the warm regions, 
the grasses can be accompanied by shrubs and trees. Pile 
grassland of tile 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 distribution of the annual 
precipitation. The typical plant communities of the semi-
deserts, desert-type steppes, thorn-bush savannas, dry 
stvp"ea, humid savannas and of the mountainous areas 
developed in this way. 
Grassland takes up a much greater area than crop farming. 
Thus grassland accounts for about 67 % of the agricul-
tural area on a world scale • in warm regions, the pro-
portion is considerably higher and in Latin America it 
amounts to more than 80 %, in the Near East to about .70 % 
and in Africa to about 80 %. However, the grassland does 
not produce enough feed for the productive livestock. At 
present, only 10 % of the food ene' in the world only 
is produced by ani"el farming on grassland • The full 
potential yield that could be obtained from grase land is 
not used sufficiently in mamy parts of the world and in 
particular in the warm oountriee. Since 50 % of the 
gssland are situated in the warm countries an improve-
sent of the natural vegetation in these areas would be of 
great importance for an increase in the product ion of 
productive animals and anima]: products. 	- 
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l.Foma of gras land 

In general, grassland can be found in all vegetation 
zones of the warn regions. The plants of the grassland 
which can be utilized by the productive livestock can be 
found in rain torOets, dry fcreets, savannas, steppes, 
mountainous areas, and in swampy areas. The areas which 
can be pastured are called semi-desert pasture (desert-
type steppe pasture), pastur s of thorn-bush, dry and 
humid sav*nnas, pasture in rain foreste, mountain pasture 
and pasturea on temporarily or permanently inundated 
areas. 
The pasture areas of the sevannae and desert-type steppes 
are the forn.e of grassland which are most important for 
anil production. These are the natural pastures of the 
warm countries which are most important for animal farm-
jug. Their distribution in tropical and subtropical aras 
can be seen from Figure . t 2. 
Steppes (mainly desert-type steppes) and savannas are 
large, ure or less treeless grasslands in the interior 
of the continents, ihtoh, in most cases, are located 
above low ground-water levels. They are obaracterized by 
a large number of mon000ty].ed one which can be found 
there, in particular grasses which constitute the basic 
feed • In some areas, eavannas turn into semi-deserts 'or 
deserts due to a lack of precipitation, with fluid tran-
sitions. D.sert-type steppes appear as deserts in arid 
years, but after a abort rainfall, they produce a vege-
tation which can be utilized by noaadioa].ly raised pro-
ductive animals. Grass steppes as such can be found in 
the tropics onIy at the cooler altitudes of the mountains 
or plateaus, such as the South African Veldta or the 
grassland of the Andesn region (Prainos, Puma.) • The 
transition from the desert-typs steppe to the savanna is 
fluid and more and more woody plants are found (ifl the 
jority aoaaies) (see Pigure 
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AIJIKLl96 	
.Pp !t. to hs igvanna 

8sv*nn*a are tre.lesa gr*aelands in the tropioal and mb-
tropical region., sometimes with imolated buahes and 
treie, 1niy uwbrella aoeei.. The average emiial preci-
pitation in 600 to 1500 = (one to two rainy eeasons) 
The thorn-tree or thot'n-bu.h aaVanna8 are typical for 
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Afxioa. In most of the oases, thee are aoaoiae or other 
mimosa plants. Similai climatic conditions are prevailing 
in Australia and South America. In Australia, thoralesa 
shrubs and low tàea most of which also belong to the 
specie, of aoaciae replace the thorn-plants. In South 
AnSDioa CaOtaoeaa prevail. The meny thorns of African 
savanna plants might be the result of a d.Zsnoe reaction 
of the plant, to hoofed anisials feeding on leaves and 
twigs which ham d•ve loped in. million. of years. R.ciuring 
bush fires even nowaday keep the forest away from the 
,avnn.s and displace fire-sensitive plants. Moat of the 
grasses and herbs are able to recover quickly after a 
buih tire. Poreat growth in the savanna I. restricted by 
the big herbivores feeding on the young ahoote of the 
tree.. The natural plant cover of the savanna does not - 
suffer from the natural animal community.. If the big gase 
is replaced by pasturing donegtic animals, the harmonized 
composition of the plant apócles will be changed and the 
award affected due to overgrazing. in many warm countries, 
large grasslands have been turned into semi-deserts or 
deserts due to undue overgrazing. Savannas exi•t not only 
in Africa (j50  northern to 25 southern latitude) but 
also in South America where they are called "Chaco, Cam-
pos and Llanos't, and in Australia where they are known as 
"scrub". 
With more than I million km the African savanna belt 
(Guinea-Sudan savanna, last, African savanna) is the 
largeàt region of uniform plant ooeinittes on the earth. 
it is the most widespread typical landscape of Africa. 
(See ligure W4. 24The Guinea-Sudan savanna is characterized 
by grassland covered with few species of trees only. Prom 
the south to the nOrth, the trees become lower and more 
scatteied. During th. 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 

II 



lowland a or gallery-type foreats along river, break the 
uniformity the grass areas. The larg. river. Senegal, 
Niger, Senuc, Volta, Jadeeran and Sohari form wide flood-
ing plsii... 
The last.AfrLoan anvanna is more arid. It is charactir-. 
iz.d by thorny buhea and low tr..s.idgesof bill, and 
islands land lit, to the land.caps. Generally, the trees 
of the grassland grow higher and stand more d.na137 to-
wards the mouth and the want. Ihs duratica of the rainy 
and dry seasons corresponds almost to that of the Guinea-
8adan savanna. The sass amount of precipitation falls In 
the southern haniaph.r. from October to ssy. 
The African savanna belt to surrounded by the so-called 
Sndan grüElend in the north and by tis bush weld in the 
south. The grassland without woody plints is the transi-
tion betwe•n the typical savanna and the. desert-type. 
steppe. 

Zt1.S.Utilizatton of the available fodder 

The energy and nutrient potentiai of natural pastures i 
the. warm countries is the basic feed for the prodnotive 
livestock and the game of these regions and can be 
utilised for animal production only-. Than there is a 
clOøe interrelation between climatto factors - vegetation 
(fodder basis) - livestock (productive livestock and 
gasa). 
How the typea of productive livestock farming depend on 
the number of rainy or dry mouths and, thus, on the vari-
• ous utilisable vegetation oomities can be ceen from 
Ptgurilf.4Tbe utiliaation of the typs of vegetation as 
a pasture dominate, here. 
In genera', the following conclusions can be drawn from 
PigursW'f. 

p 
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Pasture farming is possible only up to a certain ex-
tent of rain fall. trhe upper limit coincides with the 
dividing lin, between the evergreen rein forest and 
the humid savanna because, with small exceptions, 
cattle or sheep breeding is not possible in the rain 
forest owing to te teetae-f]y. Existing 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). 
Grass-grown elevated plateaus do not supply a suffi-
cient quantity of fodder. 

0) Pasture farming prevails in the region between the 
climatic and agronoieic aridity limitB. Animal produc-
tion accompanies agriculture. Ranches are typical for 
this region. 

d) The thorn-hush savanna is exclusively used for animal 
farming. Many different types of pasture farming can 
be found (stationary to nomadic), 

•) The vegetation of semi-deserts or desert-type steppes 
can be utilized by animal breeding only. The limits 
of utilization very in dependenoe on the annual pre-
cipitation and its distribution. Even beyond tb, 
normal aridity limit of animal farming a temporary 
utilization by sheep and camel, is possible. 
The desert proper cannot be used for animal production 
though here, too, a scanty vegetation can emist for a 
Very limited time. 

The regions of nomadic animal farming with all its 
typei and transitional types reach from the humid 
savanna to the oeoumenical aridity borden line in the 
desert. 
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'f he utilization of the types of vegetation for pasture 
farming can be subdivided as followsi 

I • Nomadic animal farming 
1. Desert nomads (camels) 
a. Savanna nomads (oattla, sheep, goat., oamels) 
5. Semi-nomads (cattle, sheep, goats) 

- Mountain nOmads 
- Fulbes/Sudan, Maeai/Kenya and Tanzania 

LI. Savanna pasture farming with representative cattle 
breeding 
(Bantus of East Africa, region around the Lake 
'rchad) 

III. Market-oriented pasture farming 
1. nomadic (sheep) 
2 sedentary (cattle, sheep) 

S 
Table 3 shows the relations between the climatic zone, 
vegetation and productive livestock farming demonstrated 
by the example of a country. Similar surveys for other 
countries can be elaborated in analogous form. 
The types of vegetation which can be utilized for animal 
production in dependence on humid or and conditions can 
be seen from 1'igure 1tIn the warm regions of the earth 
(In the Figure between 400  northern and 400  southern 
latitude, respectively) almost all types of vegetation 
can be used for pasture farming with the exception of the 
rain forest and a part of the desert vegetation. Within 
the tropics, only the rain forest restricts the utiliza-
tion of the vegetation for animal hübendry. It is 
obvious that the areas in the tropical and subtropical 
regions which can be used for animal farning are charac-
terized by arid conditions. rhis refers in particular to 
the nomadic types of utilization (grey area). 
The productive livestock is concentrated in character-
istic vegetation zones as is exemplified by the African 
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continent (TableiVt,and yigure ].4.6J.More than half the 
total productive livestock of Africa is ooncsntrated in 
and or seiiii-arid areas (50 % of the total area of Afri-. 

Ca) with lees than 600 sin of annual precipitation 
(Table i4.The areas where the individual species 
(cattle, sheep and goat, camel) are concentrated are 
direotir related to the forms of vegetation there, is. 
to the natural fodder basis (ligure 11• 6). 

Table 1.4Dj.stri.butiOn of livestock over different 
regions of Africa (LE fl0UR0U, 1977) 

Regions Area in peroent Farm animala 
of the total in peroexit ofthe 
area of £Zriaa total farm  ani- 

&I 	of Atrioa 

Desert 18 2 

Arid and auai..arid 28 

Sub-kiusid 10 21 

Eumid 18 10 

Heavy buml.d and 
tropioal rain 

23 2 

forest  

Light latitude 3 13 
vegetation 

yor this reason, the relations between olimat•, vgsta-
tion and animal farming must be taken into account for 
the feeding of the productive livestock in warm coun-
tries. 
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Vegetation: 
EJ D.wt/ Ssmk..ect 

Shrubby savanna 

Dry savanna 

- Moist savanra 

Rain for.st 

gg tOditicr. steppe 

111111111 HigNand vegetation 

Concentration areas: 
iii mu 	9EEM 	w000 I 

Shiej/ GOats 	Cattle 	 Caiflits/ShiOp 
Ptg.LDistribution of livøstook ower dASfexet xi-

gion of lfrlOa in re1.tLo to forsa Of vsgeta-. 
tioD (Mp el&bor&ted b7 the authox) 
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IL 1.2. Poteutisi of fodder euppy basin 

INAT1121ant production 

All warm areas have a large production potential of plant 
btomsu. The maximum poeaible biozs production is 
d.tàiiined by the light and the temperature in relation 
to their influenc, on the photosynthetic capacity of the 
vegetation to be considered • Thus, there are fa"ourable 
conditions in the warm regions for the production of 
plants which supply the fodder for the game and the pro-
duotiveL animals. As regarda the production of biomass as 
a fodder baiis for mammals the grassland of tropical and 
subtropical zones is one of the most productive erasE of 
the earth. h'or this reason, the grassland has been 
utilized as pasture for animal breeding for thousands of 
years and represents an enormous fodder potential even 
nowadays. 
Two aspects of grassland productivity must be conaid.redg 

Amouut of bto,nss production per unit area and unit 
time (e.g. dry weight/hectere/year) 
Quantity of plant substance produced whioh can be 
utilized by the animal for an output to be produoed. 

be latter aspect is more difficult to estimate because 
it depends on the animal species and the selection abili-
ty of the individual, animals. 
There is a large number of varying data on the sot ual and 
potential dry matter output from natural grassland or 
gr*is.a in warm countries. TableS 3311.5 7. ond W, tb. ShOW twO 

•xamples. 
TsbleW.tcehowa the output of natural grassland ootivii.vi4 ties 
.and Table3E4etboee of pure grass and of grass-legume mix-
tures. These and other data vax' to such'ai extent that 
only a rough estimate is possible of the output attain-
able in the warm regions. 
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Table Xf.s. Productive oapaoity of natural grassland corn-. 
pared with grassland oapaoity under uropean 
conditions (XNAPP 1965) 

f grassland Oountx 	or region Tield(dt/ha) 
assland Canary Islands 14.0 
ial epeoiea 

e grazing8 Southern Rhodesia 12.2 

m rain, 21°C) 

r(4OO 

e grazing Southern Rhodesia 74.0 

m rain, 21 °C) 

a grazings Sambesi-valley 109.4 
 mm rain, 26'O)  

Tropical montane 	Central-Africa 60.4 
gririgs 
(210

az
0 a over sealovel)_______________  

)ri pasture South-Weat-Arrica 
JM ma rain 32,0 
00 mm rain 16.0 

120 mm rain 9.5 
Teaporate grasses: 
L"all oat-grass GDR 68.1 
pasture Netherlands 131.0 

Baeed on data from the literature and the experience 
gained with severe], types of utilization estimations of 
the potential output can be formulated as they are shown 
in Tabl.zvvzin a comparative way. Generafly, higher grass-
land yields can be achieved under tropical condittone 
than in temperat. climates. 

22 



Table&l6Dry matter yielda and crude protein content 
in_temporate and tropical grasses
m  (w 	et •l. 1775) 

Type of grass Country or 
region 

Dry matter 
yield 
dt/ha 

Crude 
protein 

Ryegrass New Zealand 90 - 110 over 20 
Grass and clover Great Britain *5 - 	 50 15 - 20 

Permanent pasture Netherlands. 90 - 110 15 	20 

Bluegrass pasture USA. 20 - 45 10 - 15 
Broma graee/ USA 45 - 	 90 15 - 20 
alfalfa 
Elephant grass El Salvador 850 5 
(cut every 3 
iinthB) 
Elephant grass trinidad 220 6 
(cut every 12 
weeks) 
Elephant grass Rhodesia 55 10 
(unfertilized) 
Elephant grass Rhodesia 500 10 
(heavy fertilized) 
Elephant grass Puerto Rico 200 4 
Star grass Rhodesia 10 - 	 45 5 - 7 
(unfertilized) 
Star grass Rhodesia 90 - 160 7 	12 
(heavy fertiliied) 
Grass/legume Hawaii 80 18 
pasture t ______ ____ 
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Table 1.7: Potential productive capacity of natural 
graceland bi different regions 
(ooipleted according to lfBRRDL, 1977) 

bvironment Peilnfal]. Type of grass- 
land-.uaing 

Dry natter 
yield t/ha 

2ropioal sufficient intenaive _______ 

liaitedut 
>200ne 

extensive 5 

.e.perate 
linatei 

cuff ioiet inteneive  
axenal.ve 

Iedi.teTTe.- 
on olinates 

linited,bu.t 
<200 ne extensive 2 

3esi-dei,rt 
ø1imte5 

<200 en extensive 0.5 

Useful oolnpari5ona can be wade by calculating the dry 

netter produced on the basis of neat and silk output 

data (TsbleW.1.8The output of todd.r dry astter has been 
calculated on the beau, of MO production data for the 
neat and silk output from cattle, buftalos, sheep, and 
goats. Ileven kg  of fodder dry netter have been taken as 
a basis for 1 kg of neat and 1.25 kg of fodder dry weight 
for 1 kg of silk. 
As regards the warn regions, TablaR4lshowo two tendencies; 

In the warn continents and in the continents with 
warn regions, the calculated output of fodder dry 
netter is below the necessary o. 

Mariaua values are given for the potential output of 
fodder dry netter in the warn and partiaU' wan 
continents. 
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This memm that the realitad (calculated) production of 
dry matter in the warm continents is about 0.5 to 1 % of 
the potential output of dry matter. 11'his indicatee the 
potential fodder reserves of tropical and subtropical 
regions. 

.1.2.Z. AiniE output 

he potential for the production of green matter 1s high 
in the warm regions. In contrast to, arabic farming, this 
pbtential on the natural pasture can be utilised for 
human nutrition on.17 via animal production. Under natural. 
conditions which are not influenced by man, a biomase of 
wild animals of 5000 kg of hoofed animals, 450 kg of 
small tmla and 850 kg of predatory animals, 25 000 kg 
of small herbivores and 10 000 kg of invertebrates is 
estimated per i 	of the East African thorn-bush savan- 
na. These animals consume much more plant matter, the 
plant-eating mammals in the thorn-bush savanna consuming 
only 20 % of the vegetation. 
It can be generaUr estimated that the natural vegetation 
on 1 km2  of savanna contains the following biomaeas 

12 000 to 25 000 kg from wild animals or 
5 000 to 7 500 kg from productiv, livestock (ranoh) 

or 

2 500 to 3 500 kg from productive livestock 
(nomadic breeding) 	- 

Wild animals have a greater bioaas* beoauee they asks 
better use of the natural vegetation in coordination with 
other speoie, and without competition. The em1sbing bio-
mama dose not sey antbing about the productivity, with 
reference to the above biomaae, the following model cal.-
culation can be made 
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12 000 - 25 000 kg/km2  from wild animals with 3 % in-
crease in live w.ight/ year re-
sults in an inorese of 360 - 
750 per year. 

5 000 - 7 500 kg/kni2  from productiv, livestock (ranch 
system) with an .inOreaae in live 
weight of 50 %fyear results in an 
increase of 2 500 - 3.750 k8/klfl2 
per year. 

The productivity- of the productive livestook thue exceeds 
that of wild animals. 

The potential outputs of meat and milk from pastures of 
temperate and tropical regions and those which have been 
aohl.eved in experiments are compared in Table Z4.9. 

Table 1.9Potentiai meat- and milk-production It temper.. 
ate and trooiøal regions (high doses of ferti-
lizers and Irrigations) 
(PZRZ..ThP, 1977) 

Production 
gain/kg/ha 

Region Calculated 
(theoretically) 

Realized bl 
ax41 	trials 

Meat Temperate 1750 900 
(8ain/K/ha)l.opjo1 2486 2760 

Milk Temperate 12500 14600 
Tropical 13600 20346 

The values showed considerable variations in experimental 
animal production in favour of tropical pastures. These 
were about 180 %. higher for meat and just under 40 % 
higher for milk than on pastures in the temperate zones. 
The tact that the experimentally obtained values exceeded 
the theoretical ones in the tropics to a.muoh higher de-
gree than in the temperate regions, shows the great po.-
tential that exists for improving the utilization of na- 

2? 



tural pa.turs by the productive livestock in the wan 
regions. 	- 
Pb. rsau.lte of naerous studies on an 1ncreaas in the 
west output fros naturel pastures in the waxw regiom, are 
available. A suwear. 1.1 given in T.ble&1:4onud Table .l.11. 

'able L1QLeat production of different grassland veg.-
tations 
(2E1IJ and IflXTIAJ, 1972) 

Type of gras&-j Meat production Live weight Stocking 
lind •  kg/year/ha gain 	I raVe (Live- 

kg/day/aiia. weight or 
hrd per ha 

j
razins 

anizls/ha 

Gzaaa/leguae 420 0.335 3.5 
pasture  

Grassland, 263 01418 2.1 
unfertilized __________ 

Qrassland, -T-  876 0.536 404 
I-fertiLized 

Table1-41 Estinates of the potential for b.àf production 
from. forage in the hxaid tropics 
(WLT.T1l1 and P11J, 1978) 

Type of forage 	Potential productivity under 
good manage.ent 
kg liveveight gain/ha/year) 

Iatusl grasslands 
Improved grazing management 10 - 80 	60 - 100 
Overeowing with suitable120 -170 	250 - 450 
legumes 	 I 

Grass ferti.ised with 
nitrogenous fertilizer 
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Good results have been obtained under practical condi-
tions, through an iiiroyed organisation of the pasture 
anageint, through sowing laguse and gras-leguae mix-

tur.a, r.speàtiv.l, and nitrogen fertilizing. 
Studies have also been made by several authors how to in-
orease the potential for silk production On pastures Of 
warm regions. Table12givea a survey. 1 high silk output 
is possible only on specially prepard grass and leguse 
areas and where pastures are well feitilized and managed. 

Table .4z.I*xits silk yields per lactation and cow in 
tropiosi regions feeding only jpasture forages 
(completed according to CHOPPING t aL,1976; 
P&IN,1963; COWAN at al.,, 1974. and 1975; 
OAROOOBT.AS at at., 1974) 

Milk yield Stookiflg rate Remarks 
(kg/cow/lao- (Liveweight of 
tation) 	. herd. per ha of 

graz ing land) 
cow/he.  

2828 8.9 672 kg N-f ertiliz.r/hs/yea 
Digiteri.a deoumbens, 
Average of 3 years 

2720 5.0 RtudA tropioal oliaatea, 
heavily ferti,Uzea 

3345 
 

1.6  )Lttture of Panioum maxi- 
var. triob.oglurne and 

Glyoine wigttii, 
Average of 2 years 

4100 1.2 Mixture of Panioum mail- 
mum var, triahoglume and 
G1joie wightii, Pennise- 
turn olndestinum and Paul.- 
oum IITjmu I Average of 	years 

3258 6.? 	. 316 kg N-fertilizer/heIyee 
Panioum ai4mlui, 
Rainf ails 635 ma/year 
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The decisive factor for high milk yields is the concen-
tration of energy in the pasture grass. In general 
energy concentrations of about 2.5 Meal/kg of dry matter 
(pasture of the temperate lone) and about 1.9 Mcal/kg of 
dry matter (tropical pasture grass) are taken as a baeis 
for comparisons. The latter energy concentration would 
be insufficiónt for the yieldo given in Table 12. On good 
pastures in Ouba,'energy concentrations of 2.1 to 2.3 
Mca]Ik€ of dry substance have been determined. Comparable 
values should be also achieved in the other larm regions. 

43 Situation of nutrition 

1V'i1 rfinwrAl 

The extensive production to animal breeding and farming 
for animal products in mare countries is mainly charac-
termed by the nomadic utilisation of natural pastures. 
On the one hand, this is by camel und sheep breeding in 
doserts end desert-type stepps (e.g. North Africa, Arab 
peninsula) and on the other hand by cattle breeding in 
the savannas (..g. Eahel region, eavannas of East ifri-
ca). A periodic malnutrition which depends on the season 
in characteristic of all these extensive types of pro-
duction. 
Ruminants have the special feature in their metaboliam 
of oxydising lower fatty acids formed in the omasum and 
therefore do not t6lerate long periods without food. in 
the case of malnutrition the adipose tissue is the first 
to be ooflsumed very rapid3y and it is restored slowly 
when nutrition has noraslised. In order to countereadt 
this rapid f.t consumption, ruminants which are periodi-
cal underfed have additional fat depots in the form of 
fat-tails, steatopygia (sheep) or fat-humps (zebu) and a 
higher proportion of surface fat. 'i'he cause of the tein- 
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porary lack of nutrients is the vegetation which develops 
cyclically depending on the precipitation. With regard to 
the food situation in the desert-type steppe and the 
savanna - as the main fodder basis for the 1ivetoäk in 
warm regions - the following two conclusions must be 
drawn: 

In the dry season, the animals in both regions suffer 
from a lack of fodder, 
During and after the raitny season there is enough 
fodder available in the savanna to maintain the live-
stock and achieve a limited 7ield from the animals. 
In the desert-type steppe, bcwever, this applies only 
to sheep, goats and camels. 

. i2De sert-type steppe situation 

The types of vegetation characteristic of semi-deserts or 
desert-type steppes are found in climatic zones with 
winter rains and dry aumuers (North Africa, Near East). 
They are the basis of nutrition of animals which need 
lesa feed, such as sheep, goats, and camela. The desert-
type steppe vegetation develops in several steps. A more 
or lesB pronounced period of iest in the winter mentha is 
followed by the main vegetation period in very earLy 
spring. The annual and geophytic plants develop first 
followed by the desert xeropbytes proper. The vegetation 
period of the plants mentioned first is completed at the 
end of say, that of some xeromorphoue plants is completed 
in August. On condition that enough plants are available, 
the nutrient content of the desert plants during the 
vegetation period is sufficient to meet the nutrient re-
quirements of sheep, goats, and camels. Often as much as 
10 liectares of desert are necessary to feed one 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 is just sufficient to meet the saint.-
nano requirements (of digestible crude protein) of the 
smaller ruminants (sheep and goats). In the following 
tiii., when most of the dana are pregnant, the supply with 
the required protein is no longer guaranteed. is a conna-
queue. of the defioiecy of fodder. in the sumeer, as froa. 
June the nomades migrate with their flocks of sheep and 
goats to areas of cultivation in more favourable climates 
(use of crop residues) or to mountainous regions (moun-
tain pastures) • Overstocking is typical of the Arabian 
desert-type steppe, in arid years, this has disastrous, 
effect on the sparse vegetation and the sheep stock. 
Camelá are less demanding on the vegetation of the d.sert-
type steppe than sheep and goats. They get over dry 
periods well and can cover greater distances and can do 
without water for a prolonged period so that they can 
utilize the vegetation of desert areas which cannot be 
reached by sheep and goats. In general, however, camels 
suffer as much from the lack of fodder during dry periods 
as the smaller animals. As-can be seen from Table 13, the 
deveiopmant of the live weight of camels highly depends 
on the seasonal fodder supply. During the rainy season, 
the dSily increase in live weight is considerably higher 
than in dry periods. Camels, too, show reductions in live 
weight during the dry season (winter) (Table 
supplementary feeding is necessary. 

i.3.8. Savanna situation 

! 4.31  Seasonal lack of fodder 

The natural vegetation of the steppes, thorn-bush and dry 
aavanes is the main source of fodder for the nomadic 
cattle, sheep and goat breeding. The total productivity 



TabLe ltuLivew.ight d.yelOsent of oa*ele in dependence 
of the Quality of se.i-desert vegetation 
(inmImfftms and 1)SRTJIIAGUJm 166 

Age of Average ].ivoweight gain (g) per animal and day 

() 
. swer season 	I winter season 

Maroh Jun. T 8ep.ber oveabr 
to to to to 

May August October December 

•2 - 3 1268 41 975 - 1180 
3-4 1840 337 950 to 
over 4 2520 174 1110 - 1900 

Spring without Autumn without 
rain rainfall rain rainfall 

on3,y pasture forag# Supple- 
mentary 

of the natural pasture 1,8 considerably higher than that 
of zeui-deserts. Not the general lack of fodder, but the 
seasonal lack of fodder - in connection with an insuffi-
cient aupp]y of drinking water - is the output-limiting 
factor *  During the rainy season (sunser), cattle and 
sheep find enough fodder in the savanna so that daily in-
creases in liv. weight of 500 g for cattle and 60 g for 
slap can he aàhievsd and there may even be a surplus of 
protein. After the rainy season, the feeding value of the 
grasses reduces rapidly, particularly that of annual 
grasesi, and in the beginning of the dry season, daily 
inoree.sea in live weight of 200 - 300 g for cattle and 
25g for sheep are obtained only. Later on, only the 
maintenance requirement is met and the live weight re-
duc.e during prolonged dry seasons. The development of 
live weight is inflOanced by the seasonal change in the 
supply of fodder depending on the amount of precipitation. 
As a result the live weight of Cattle develops gradual]y 
Pigure&1.7. During and after the rainy season, the curve 
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of the live weight rises steeply. It stagnates dining the 
dry season or drops again. Often the reduction of live 
weight extends into the beginning of the rainy season 
(Figurez.laXktter prolonged dry periods, this reduction 
can oontinue even if young grass is available. This phe-
nomenon ocouring in Africa is called "green-grass-loss". 

kg 

325 

300 

275 

1• 

225 

Fig.1Y.i6 "Green-grass-baa" and "Compensatory growth"of 
twin-cattle (Z I and Z 2) and zebu-oattbe on 
natural pasture (PAXNE, 1965) 

Subsequently, in connection with the rapidly growing 
supply of fodder, extremeLy steep rise of the growth 
curve can be observed (igureTZ.1.8)This is known as "com-
penaatoX7 growth". The steep increase in live weight is 
partly becauee more water is collected in the animal 
tissue (during the dry season, the proportion of tissue 
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water is reduced) and more fodder accumulates in the di-
geetive tract. Thus only part of the additional live 
weight gain is real, i'he devslopent of live weight of 
sheep and goats in analogous. an an annual average, dai]y 
increases in live ieight of 40 to 60 g are achieved for 
abeep raised on natural pastures (Tabl•i.*). However, 
about 18 sonthe are required for a final weight of 25 to 
30 kg. Under the conditions of intensive lamb fattening 
this takes 3 to 4 months on],y. 

Table .t14:Growth rate of sheep in Tanzania (PRBRCH,1938) 

Age 	. 	eweiaht ,/ kg  
Blaokbemi 	Wasai 	Ugogo 

Birth 2.6 3.0 2.1 
I month .8 6.3 4.6 
3 months 9.9 11.9 81 
6 months 14.7 17.4 14.7 
9 months 17.9 23.0 16.6 

12 months 21.0 26.9 19.1 
18 months 25.2 34.7 24.8 

Average 0.047 0 0 064 0.045 
liveweight 
gain/day/kg 

When the fodder quantity at the location is no longer 
sufficient and all usable grasses, and other plants - 
which are available in the form of "standing bay" during 
the dly season - have been consumed, the nomades migrate 
to more humid areas with their ania1s. As in the Sahel 
zone, this migration can be horizontal from the northern 
zone (grassland) to the southern tone (savanna with 
shrubs and trees) Or, as in Ethiopia, vertical from the 
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lowlands to the highlands. During transhumance, often 
only 60 % of the nutriefit requirements are met. The vege-
tation of the more Immid areas Is richer in species and 
denier so that the animale find enough fodder oven during 
the dry season. ihis results, however, in a high animal 
concentration which, in turn, worsens the fodder situa-
tion. The seasonal variations in fbdd.r supply which 
depend on rain falls make it necessary for the nomades to 
move from one place to another oontinuouel.y. In many 
cases, thatie nomadea have permanent dwellings and migrate 
to other pastures at certain times of the. year only. Some 
groups of the Beggara tribe in 9idan who prsoti.e some 
cultivation of soil migrate to the north with their 
cattle, Eheep and goats during the rainy season to utili-
ze the vast grassland and savanna areas in the Darfur 
province. 
During the 4ry season, they migrate in southern direction 

to the lower areas around the Babr 01 Arab (Figure 9) and 
cover distanoen of 300 - 400 km. In many region@ of east 
Africa, similar forms of semi-nomadic life can be found. 
Peasants who have settled in the Ethiopian highland 
migrate to the humid valleys with their animals. 
During the migration to the pastures, partially tieavy 
loSses of animalø occur. In the Babel. zone, for example, 
the ineu:tficieut satisfaction of the nutrient require-
ments results 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 sheep and goat, 2 % of the camel and 

about 7 % Or the horse and donkey livestock during the 
southward transhumanoe (long migratin distances under 

.xteme],y dry coflditions). 
The periodical, acute malnutrition can turn into chronic 

underfeding in extremely dry years, and the animals are 
hungry or die from hunger. This was the case in 1973 in 
six countries of the Sahel Cone, (Muritania, Senegal, 
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Mali, Upper Volta, Niger,and Toliad). Starting in 1968, 
the annual amount of precipitation was far below the 
annual mean of long years. in consequence, idgration to 
the south began 3 - 4 montb.s earlier, and the northward 
trenehumance was delayed. in summer 1973 this resulted in 
a strong concentration of animals in the southern Sahel 
zone and in the northern part of Rudan. 
As a result of the drOught that began in 1968, only  50 % 
of the cattle, 80 % of the sheep and goats and 95 % of 
the camels had survived by marqh/april 1973.  On the whole, 
it is estimated that about 25 % of the cattle kept at the 
beginning of the britical period died. In some regions, 
the mortality reached 80 %. 

rl 

ILI.4Impro?ement of fodder bests and nutrition 

General. 

There is a close oonnectiou between improving the fodder 
baum •and securing, the nutrition of the productive live-. 
stock raised on natural pastureS in tropical regions. 
MeaSures to improve the natural pasture take a direct 
effect on the aniai] outputs. For most domestic ruminants 
in marl 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 during the year is of primary importance for im-
proving animal production. 
According to *UEAUS (1964) the following measures for 
improving the fodder basis should be taken 

A. Ifficiant and suitable utilization of the existing 
natural pastures 
1) Avoid Overstocking 

I1imiate low-yielding livestock 
Reduce the number of balls where applicable 
sa) Reduce the number of working animals 
bb) Slaughter young bulls 
Restrict livestock raising in general, it no 
effective reduction can be achieved by a) and b) 

2) Change in pasture taring which in many cases is 
uncontrolled 

Use rotation pastures 
Use hay pasture. (which also permit fodder 
preservation) 

o) Graze in due time in order to prevent the hg-
niftoation of the plants and thus loss of nutri-
ents - 

d) Tether the gtazing livestock, in particular on 
smaller, rich pastures 

a) Night grazing instead of day grazing or grazing 
• of unshadowed pastures during the cooler evening 

and morning hours, 
3) Arrangement of saving areas for several years for 

the regeneration of the pastur. vegetation 
4) Maintain an opt izuin population of phytophagous wild 

animals 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 aniai spec lea. 

) mka stock and analyse the nutrients of the e3ist- 
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ing pasture vegetation in order to get a euxvy 
of the feeding Value. 

6) Use irrigation 
:7) E1I1O- fertlijiation 
8) Provide a sunshade for the animals on ths pea-. 

ture' 
Plant shady trees and bushes 
Brect protective roofs or huts 

9) Restrict or avoid the uncontrolled burning down 
of paotureal grase or harvest in due tiwe. 

10) Develop and utilise new natural paztor. 
Provide a suitab]a drinking water rnlpp4 
Apply to sanitai7 measures of taetse-infest.d 
patur.s 

11) Plough up unprofitable nature]. pastures and re-
place them by cultivated pastures 

B. Provide new pastures with grasses and other plants 
whiôh have stood Lbhe  test over years, i.e. are asist-
ant to droughts and temporary flooding, Aeld a great 
amount of bionamp and nutrientø and are resistant to 
being bitten off low above the ground. 

C Podder as the main crop or as an intercrop with teted 
plants which give a great amount of  biomasa in the 
shortest possible time, are rich in nutrients and 

• suit the local conditions or try to cultivate plants 
which are promising but have not yet been tested, for 
their suitability, for ware countries. I  

D. Provide fodder reserves for times when fodder is 
coerce. 	- 
1)Dry 

Bay harvesting 
Production of standing hay in the case of gras-
ses which are rich in nutrients and which are 
seed-b.aring 
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o) Artificial drying of all kinds of green fodder 
2) Silage 

I. Utiliss harvest residues  and uAw thea to suit the 
nIal species and the planned output 

P. 7ttlise and use by*tand waste products which are ob- 
taiñed in the preparation of raw plant substances 

G. Substitute expensive protein fodder import. of animal 
origin by dOmestic protein fodder 

Protein fodder of vegetable origin (scr beau, pea-
• nut etc.) 

ProteIn fodder of anisal origin such as mast-and-
bone seal, and fish meals (in particular in connec-
tion with deep-sea fishing .nd fish canning) 

H. Test plants whth have not been used or only now and 
th5n and fruits for their suitability as animal feed 

I. Utilise crop remains, which are not yet tisan as fodder 
due to the absenc, of lie. stock breeding by developing 
suitable types of snimal farming 

3. Broot feed mills 
mixed fodder and concentrate plants 
Oaroass disposal plants 
Pish maci plants 

I. Make arrangements to seone a sufficient and permanent 
water supply 

Sink a sufficient. number of wells at appropriate 
ditancea which can be conveniently reached by the 
animals 
Arrange for tsets.-free watering plants along wa-
tercourees 

L. Im'ovs the utilisation of the available fodder by 
changing over the other domestic animal breeds and 
specise. 
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M. Gradually replace working animals (oxen, bu.ffalos, 
donkeys, horses, mules) by mechanizing agricultural 
and handling work, to make the existing fodder avail-
able to other productive livestock. 

Which measures imist be taken depends on the local condi-
tions, the type of pasture, the type of pasture utiliza-
tion and the partioularities of the applicable type of 
livestock breeding in the different regions. For this 
reason, specific propositions must be elaborated for im-
proving the fodder basis in characteristic regions and 
individual countries, respectively. Figure 11.S,sbows an 
example for the improved utilization of the grassland 
and the savanna of the Sahel zone. 

17L4-4.2ExarnpLes of improvementS 

Among the measures aiming at an improvement of the fodder 
basis, pasture improvement, optimum animal stocks and 
supplementary feeding during the dry season are of pri-
mary importance. 'rliey result in a noticeable increase in 
the animal output on pastures with relative low expend-
iture. 

S 

able 42 lists selected grasses and legumes which are 
suitable for the izitprovement of pastures in warm regions. 
The controlled use of fire can oertainiy influence the 
proportion of ebrubs and grasses in savannae (Figure 121.io). 
8hrube which have developed excessively (at an advanced 
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 which are 
rich in nutrients. The grasses which have been suppressed 
by the larger shrubs can develop better after the fire. 
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In general, the output obtained from a psature depends on 
the number of animals per unit area (lable 4.15). 

Tabl.1Z415.Th. effect of stocking rate on the potential 
bodyweight of cattle. (200-250 kg) kept on 
100 ha of rangeland over a period of 100 days 
(calculated according to WI-Report 8otenoaand 
Technology for Development, 1963) 

Fo. of grazing 
cattle on 
100 ha range 

Type of 
grazing 

Porcentagu 
of TIZI 
used for 

Livoweight gail 
on the range 
Total per ant- 

gains ma]. and 
(kg) day 1(g) 

17.5 Light under- 31.8 630 	370 
grazing 

25.0 Optimu 	gram- 
Ing 

45.5 900 	360 

32.5 Light over- 29.6 600 	190 
grazing 

42.5 Medium over- 7.4 150 	35 
grazing 

50.0 Heavy over- 0.0 .180 	- 35 
grazing 

In the case understocking fodder is available in excess, 
and the dai3y live weight gain per animal is higher com-
pared to optimum and exoestve stocking. Slight over- - 
stocking may be justifiabli since the increase in live 
weight per unit area is only somewhat below that which is 
obsined an slightly underetocked pasture.. The maximm 
increase in the total weight is achieved with an optimum 
stock of aili.ale. Here the proportion of the nutrients 
utilizd for the live weight g&in is the highest one with 

some 45 %. Live weight gains, are hardly achieved in the 
case of medium overatooking. Similar oono].uiona can be 
drawn from Pigure 	a poor natural pasture, a stock 
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Am 1968 

1971 

1970 

1969 

g LWG 	0 NATURAL PASTURE 
I tl 	• PASTURE UMER IMPROVEMENT 

19 

0,4 	0,8 	1,2 	1,6 AnmatJha 

Fig.L1.11. Live weigbt gain of bullooka at stocking 
rates expressed in terms of animal/ha in 
Uganda. Lines are d.rawn connecting the gain 
from natural pasture in each ieer. The gain 
of improved p$sture at 1.6 animals/ha are 
also marked {WARPIRGCR( and PR1CHuITT, 1974) 
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of 0.8 cattle per hectare was already toø high during 
the four years of investigation. After the improvement 
of the pasture, double the number of cattle could be 
raised per hectare, and the same increase in live weight 
was achieved. 
Pable]i.ioshows referenoe values for pasture areas requir-
ed for cattle on natural pastures in Africa in dependence 
on precipitation and altitude. 

TableY.1.1611eoessary grazing land of different regions of 
Africa in dependence on rainfall and altitude 
(completed according to RATTRAT, 1960) 

Rainfall Necessary grazing land per I cattle 
Lowland below -.  Righiazid over 
1000 m 1QX) a 

(mm) (ha) (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 3 - 	 6 0.4 - 	 4.0 

urope 
for comparison) 	0.25 - I 

Supplementary feeding 

During the dry season, supplementary feeding is important 
for two reasons; (I) It prevents a reduction in live 
weight which later on can be compensated only by in-
creased nutrient and energy inputs. (2) If used systema-

ticafl.y to provide the required minimum of nutrients, it 
improves the utilization of the fodder ergy by the ani-
mals. 
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¶ebleJY41givse an example for the uti].isation of pastures 
by cheep. In a atini]ar t..t with fattening cattle to 
which dry pasture grace was available ad libitum, the 
daily live weight gain could be raised from 750 6 to 
1000 g per animal by adding about 15 kg of concentrate. 
The protein deficiency plays a special part almost in-
variably. In these oases the energy of the easily soluble 
carbobydratea and the crude fibres of the pasture fodder 
can be utilized insufficiently only. Table12:i.howa a 
calculation model with respect to a protein upplesenta-
tion by urea of tropical grasses fed' to silk cows. With 
200 g urea/cow, 15. kg of milk can be produced per *4mal 
daily when feeding only young tropical grasses. 
The live weight development of cattle when two of the 
above measures are applied can be seen from Figure Z.1.12 

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 improvement and 
supplementary feeding. 

.t43Model for the deve l8pment of pasture utilization 

An example of the gradual improvement of the utilization 
of. natural pastures under semi-arid conditions is given 
in Figure 1Z1.12 

The aim is to bridge dry periods when fodder is scarce 
as they are typical of most of the natural pasture areas. 
The first steps (Picture I - 6) include the passive 
adaptation to the dry season by external and internal 
fodder reserves on natural pastures. 
The second step includes the active overooming of the 
dry season by fodder preservation, additional purchases 
and fodder growing (Picture 7 - 9). 
Pictures I - 9 are explained in the following. 
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Table &liasuipply of protein demand of milk oo'ws feeding 
tropical grasses and urea (non-protein-nitro-
gen) as sUpplement. 
(Baa La of calculation: 200 g urea a 50 rs of the 
protein requirement, 15 kg milk (4 % fat)/oow/ 
ay, 450 kg bodyueigb.t, protein-concentration 

84 g DCP/kg dry matter, energy concentration = 
755 Ta/kg dry matter) 

Propioal 
grasses 

PCV of grace 
ration is auf- 
ficient for... 
kg milk pro- 
duction 

ece8sary sup- 
plemexitation 

- iiien Urea 
rate 
(kg) 

Urea in per-
cent of the 
protein re-
quirement 

lef ant 
grass 

old. 6 1.0 210 50 
young 10 - 150 33 

Para grass 
old 9 - 180 40 
young 9 - 180 40 

Jeragna 
grass 

old 1 35 210 50 
young 9 - 180 40 
olaase 

grass 
old 22 30 210 50 
young 11 - 120 25 

Guiflea 
grass 

old. 66 110 210 50 
young 13 - 60 15 

1/ 	
= Protein-concentration 
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Live weigni (kg) 

450 

400 

300 

200 

700 

L 	2 	1 	4. 	1 	&*or 

Fig.tizIive weight development of cattle at natural Pas-
ture(A),natural pasture with suppl.feeding(A ) 
improved natural pasture with suppl.feeding(i,6) 
and under intensive fattening conditions (D) / 
(AURIOL, 1974) 

Pioture Is Nomad10 pasture farming 

The stock breeders have not settled yet. Such conditions 
are found in extremely dry regions where the road system 
is poor. This applies to the economic systems of the 
Syrian steppe Bedouine, of the Kurdea of the Barber 
tribes or of the tribes in the mountainous regions of 
Central Asia. 
The Massal, the Fu].be or the Somali in East Africa, can 
be designated as seuii-nomadea. The se póoplee migrate 
over long distances in search of fodder. This economic 
system preferab]r 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-
tain nomades (e.g. in Ethiopia) migrate between lowlands 
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and higb.4aying areas the flat land nomades (e.g. in the 
Babel zone) cover large dietancee. 

Picture 2; External feed reserve 
When the nómadea become sedentary they are given land 
foj farming. ,They continue, however, to use large areas 
(which are state-owned) nomadioal]y as pastures. 
During the dry- season, these areas are available as re-
serve pasturet (standing hay). 

Picture 3; Internal i9ed reserve 

As more and more nomadee settle down and Livestock farm- - 
ing is intensified ever more natural pastures are shared 
out to. them and the right to use is granted for ever 
larger areas. in dependenoe on the sooio-aconomic struc-
tiire, there are different types of utilization (semi-
nozadic utilization by individual tribes or fai4lies up 
to pasture terming 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. It is assumed that there is only one watering 
point available 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 thOir exoreinents.destroy all vegetation. In 
the 2nd zone, too, vegetation is scattered and conaiste 
mainly of interior weeds. Even the 3rd so, though at a 
greater diBtanoe from the watering point, is pastured 
excessively and there . are still many weeds, although the 
vegetation is denser here and containesoine valiiabla 
grasses. Only the kth zone has an almost norl vegeta-
tion, a better pasture sward with only few weeds and many 
valuable grasses. Hmmver, at a distance of five to eight 
kilometres from the station, this zone generally forms 
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the external ring of those areas which oan be reaohed by 
the animals from the watering point. The 5th zone is not 
used in the rainy season when there is enough fodder 
available b.oauee the d1stnce from the watering point 
to be covered is too great. Por this reason, the vegeta-
tion foufld here is hardly influenced by the productive 
livestock. This 5th zone is a fodder reserve for the dry 
season when there is not enough fodder available at least 
to the external tropics 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 grazed. 
lxteñsive pasture farming depends on such internal foider 
reserves the more, the more unequal the precipitation is 
distributed over the years and the longer the d17 seasons. 

Plature As Intermittent production 

Better utilization of pastures is achieved by sinking 
additional wells. There are three aspecta which enhance 
the animal output g 
I • The way to the watering point becomes shorter. 

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

2. Now the complete vagetationleas zone I disappears. 
Around the less frequented secondary' watering points 
even the almost worthless zone 2 disappears. 

3,. The vegetation zones 5 (Picture  3) which could hardly 
be used before disappear because now all 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, apart 
from the regional and external fodder reserves, the' in-
ternal fodder is servos are also exhausted. This increases 
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the rika in the extensive pasture farming considerably. 
The increase in yield is thus obtained partly at the ex-
pense of a cafe output. At this stage of development, the 
live stock su#ers from hunger mainly during the dry sea-
Son. Not only is flO acat produced during the dry season, 
but weight losees are put up with which Tsst be compen-
sated for during the rainy season. 
As a result of suob an intemittent production the ani-
imis are ready for slaughter only after four or five 
year.. 

Picture 5 and 6: Technique of camp 
This permits controlled pasture farming and thus better 
use is made of the soil and the coil fertility is pre-
served. Now different pasture qualities can be assigned 
to the individual animal species 1  typos of utilization 
and age groups to suit differentiated requirements. Spare 
or Cave camps are set up in annual rotation for the dry 
season and should comprise at least one third of tb1e' 
total number and are not grazed during the rainy season. 
They are avaj. labia to the livestock only when not enough 
fodder is available elsewhere. During the dry season, 
the animals practically feed on bad hay and good standing' 
straw, respectively. 

This bridging over of deficiency periods helps to protect 
the livestock from weight losses during the dry season. 
Oftin there are alight weight gains so that cattle need 
only about three years to become ready fox slaughter. 
The proportion of productive fodder is increased. 

picture 7: Production of natural hay 
Picture 7 differs from Picture 6. quantitatively in that 
the number of watering points ha a been increased from 
5 to  7 and 'the number of camps from 10 to 16 in the 
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course of intensifioatton and qualitatively in that natu-
ral hay is obtained to a limited extent. 
On half of the areas excluded from pasturing during the 
rainy season th. grass is now cut. In dry clieatee the 
har retains its quality for a long tia. It is stored in 
seall krsals to which the '4vestock has access only dár-
ing the dry season. The hay in the claep is richer in 
nutrients and more concentrated than the "standing hay" 
bsOauae the cutting can be carried out at a ties when 
the nutrients havi not yetr migrated fr*xL the stalks and 
leaves to the root, or seeds. 

In the process of improving the forage farming, the pro-
duction of natural hay is the first itep to overcomo the 

- 	- period.s when fodder is scarce. - 	- 

Picture 8i Additional puro hale of fodder 

In Picture 8, the number of osiapl has been need to 28, 
and the oamp:method baa been further developed ApsDt 

- from spare camps and natural hay production the addition-
al purchase of fodder helps to overcose periods when fod-
der is scarce. At this stage of development, purchase of 
additional fodder for the dry season have become economi-
cal as a s.00nd measure for overooiiiing periods when lit-
tle fodder is available • Biwa due to the insufficient 
degree Of concentration of the growing fodder the exten-
aive pasture farming alone cannot bring about high-que1-
ity animals for slaughter, final fattening is connected 
with higher concentrations during the dry season to a-
ehieva higher quality-grades. 

Picture gs &rable fodder cropping 

Pinally, the number of caie has been increaSed again to 
56 in Picture 10. The basic differenCe between Picture 9 
and Picture 8 is that now a third step is taken to over- 
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come the periods of poor fodder eupplies* arable fodder 
cropping using irrigation near the base • The water for 
this comes from the main well which is no longer used 
for watering alone • This arabia fodder cropping requirse 
an extreme expenditure of labour. Picture 9 shows the 
final stage of extensive pasture farming which forms the 
transition to the forms of intensive pastur. farming. 
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