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APPLICATION OF THIS TECHNICAL PAPER 

TO INDIVIDUAL COUNTRIES 

It is recognized that this paper is quite general in treatment 

of the subject. For extended use in any specific country, it 

should be sµpplemented with more detailed information on 

application of principles to local conditions. An alternative 

would be to prepare a new paper stating basic prin'c"'fples, and 

indicating their application to the agricultural conditions in 

the country. 

Additional copies of this paper may be obtained through the AID 

Mission. In the event more detailed information is desired, 

TA/AGR will forward available data. 





GUIDELINES FOR IMPROVING LIVESTOCK PRODUCTION 

ON RANGE LANDS 

A. Introduction 

Range lands and other permanent grazlng lands in regions 

of limited rainfall have long made important contributions to the 

agricultural economy of developed countries, principally in tern-

perate zones. Outside of such regions, there -=i-re about ~ billion 

hectares of permanent grazing lands 1.n LDC s, largely in the tropical 

and subtropical regions. In these same countries, arable lands 

used for cropping occupy about one-half billion hectares, Nearly 

all food stuffs for the country peoples come from these arable 

lands, despite the much greater areas of permanent grasslands. This 

differential is cauzed in large measure by the undeveloped condition 

of range land ~reduction. 

Range lands have much greater potential value to the economy 

of the countries in which th~y occur than is now being realized, 

Comparatively little effort has bean made to improve the productivity 

of range lands, although experiments in several tropical countries 

indicate that an increase of 50% may be pos~ible within 5 years 

after improvement begins and 100% in 10 years from the application 

of current knowledge, Ruminant grazing animals (cattle, sheep, goats, 

and buffaloes) may effectively use such lands that are suited to 

* Paper #2 of Technical 5()yj es; by Azricul tural Techno~.ogy Division, 

TA/AGF, AID-Washington. 
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grazing but unsuited to cropping. Livestock production is a practical 

means of utilizine; range lands, but the principles of range and 

livestock management are quite distinct from those of general 

farmiflg or specialized crop production. 

Except for wil~life ana gaffie, grazing animals provide the 

principal method of utilizinG natural rang~ and savann~h lands to 

cont~ib~te to the support of man. Moreover, the livestock products 

of meat and milk are urc;ently nePCled to meet the growing demands 

for high quality protein foods that an~ j_n short supply in nearly 

all LlJCs. Any surpluses of livestock products may also be valuable 

export connnodi tie~:>. 

Range lands occur largely in rerrions where rainfall amounts 

or seasonal distribution is not adequate for dependable crop produc­

tion. However, these lands do produce yearly growth of grass or other 

forage. These ran~e lands are most i:nportant in semi-arid zones and 

sub-· humid zones, and in the rr.ore huJ-:·:id wet-dry tropic~:; with prolonged 

dry periods,· Soil conditions. in such zones vary widely 1 in depth, 

texture, water-holding capacHy, and native fertility, Improvi!1g 

soil fertility may become feasible witt1 later development, but in 

the initial staGes other treatments are more productive. 

B, Manar~;.cr.:t=mt Practices 

The varipw..:; mn.na.gement pr~ctices to te considered for 

improvinb livestock production on range lands should include the 
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following general categories: 

1, Adjusting the number of grazing livestock to provide an 

appropriate balance between available forage and numbers 

of livestock to be supported. 

2. Periodic resting of e~ch range area, to (a) permit resting 

and recovery of vegeta tl on in ea_ch area, one growing season 

every J or 4 years, and to (b) provide reserve forage 

supplies for dry periods, 

J. Suppression of brush, other woody plants, and unpalatable and 

toxic vccetation. 

4. Introduction and establishment of improved forage grasses 

and legumes, that are adapted to specific ecological zones. 

5. Protection from burnins, except as a controlled management 

practice carried out to reduce useless vegetation without 

destruction of desirable foraGr~, or damage to fertility 

and water conserving capabilities of the land. 

6, Improvement of rainfall conservation by strengthening grass cover 

th~ough management practices to increase water holding capa-

city of soils, and to invoke water spreading and water 

diversiono in areas where there is substantial runoff from 

rains when they occur. 

7. Providing stock water at strategic locations o.nd in suffic-. 

cient amounts so that deficiencies in stock water supply do 

not mask all other improvement practices. Water supplies 
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must be adjusted to the urgenci.:;.. of need for different 

classes of animals; pregnant and lactating females, all 

young stock under one year, other young stock, and mature 

animals. Watering points should be dispersed as much as 

feasible to avoid severe overgrazing around these. 

8. Protection of breeding herds and weanlings from under­

nutrition and malnutrition during periods of low quality 

or inadequate s~pply of native forage (dry periods); to 

increase conception rates, calf crops, and survival rates. 

Deficiencies in protein and phosphorus are widely prevalent 

in range lands. 

9. Applying animal heaJ..th control measures on an organized 

recurring sched~le for control of endemic or contagious 

animal diseases and pests. This includes regular dipping or 

spraying for tick and other external parasite control, 

and a planned vacclnation prosram. 

10. Develop programs of regular sales of livestock, so as to: 

(a) adjust numbers of animals to apparent supplies of 

forage. 

(b) dispose of excess males, weak or non-·~n·eed1.ng females, 

a~d older cows. Trim herds to the most productive 

younger animals, to maximize profita?le off-take. 

(c) invest income from sales in rant;e land and herd 

improv:ernent. 
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11, Developing methods of providing milk for home use, without 

robbing the cow's calf. Calves ~hould be given maximum 

opportunity for growth and development, since they will 

determine the vigor and productivity of the entire herd 

in three or four years time, 

12, A consistent program of selection of supe1·ior 

animals for improvement of the herd should be followed, 

Particular attention should be given to selection of 

vigorous breeding bulls, of desired conformation, 

and the number of these should be limited to those 

required to serve the breeding cows. (For cattle, one 

bull to 20 or 25 cows.) 

C. Discussion of Management P:-:.,J.ctie;e:~ 

1. Adjusting livestock :11..: .. ,~1t:.:n; to fcrate supplies. 

Overgrazing is a very con:r.wn practice in :rangeland 

management, It grE~atly wen.kens the carryitig caoac:i. ~,! rJf 

tru~ !range ln ~ucceeding yPan:, and is credited with actually 

fostering the encroachment of brush, thorn, and ether woody 

and unpalatable types of vc~Atation. A gencfal standard of 

utilization is to limit grazing in any on~ year to about 

60% of the growth made by the f orae;e plants during the period 

of adequate mo.tsture, This practice should avoid weakening 

of the most palatable and nutritious forage species, and 

BEST AVAILABLE COPY 
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permit these to compete more successfully with woody 

and undesirable vegetation. To successfully invoke this 

practice the range manager should have the counsel of a 

range specialist ~ho is skilled in making estimates of 

range condition. The prompt sale or slaughter of excess 

animals is a prime requisite to making meaningful adjust­

ments of stock numbern to feed supplies. 

2. Periodic grazing and :·es ting range areas. 

This pract.ice is most effective when it is applied 

during the annual season of growth, and each range area 

should be thus protected at least once in four years. 

This resting permits forage species to reseed naturally 

and thicken the stand. The resting strengthens individual 

forage plants, increases their rooting depth and drought 

tolerance, increases the retention of rainfall in the soil, 

and reduces runoff and soil erosion. 

The rotation of grazing on specific range areas should 

provide for holdinfS some ranges in reserve, to insure 

adequate feed throuehout the normn.l dry season, and an 

additional reserve to mitigate the effects of unusually 

severe droughts. The overall stocking rate should be low 

enough to insure against the disaster of feed exhaustion 

and damage to the producing herd. The prompt. sale of 

rinimals that are in excess of estimated carrying capacity 
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of the ranges while the animals are still in reasonably 

good condition, is more prudent than allowing the entire 

herd to suf'fer fro~ starvation, with heavy losses and no 

compensating income. 

3o Suppression of 1.1..J"J·:le~;ired vogotationo 

Stockmen recognbe that brush, thorn, and other woody 

plants, as well as toxi~ and unpalatable herbaceous species, 

have little or· no feed value. It is not so generally under­

stood that such uselcso plant growth is increasing from year 

to year as a result of overgrazing of the pa}atable forage; 

and that the useless plants are making heavy inroads on the 

limited soil moisture and fertility supplies, and are 

actually intercepting much of the sunlight needed f'or strong 

growth of forage species, 

Two general methcds may be used in deal·j.ng with problems 

of brush, and other useless or toxic vegetation in countries 

that have some capacity to invest in control -measures. 

The most direct appro~~ch is to treat range lands with 

herbicide chemicals that kill or damaee the ru1desired 

plants without injury to the forage species. The techniques 

of airplane application of herbicides have ·been well 

developed, and are widely usod in some regions. The type 

of chemical applied, and the methods of use IilUSt be adjusted 

to the kind nf plant erowth to be suppressed, Preliminary 

field trials are neccJ.cd to determine t.he effectiveness of 
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kill, and the extent of the benefits to forage production, 

prior to heavier investments. Hand clearing or machine 

clearing of woody growth and unwanted vegetation, may also 

be effective and should be explored where aerial spraying 

is not feasible. Hand clearing is laborious, but may be 

preferred Ah.ere local labor is available, and the clearing 

may be extend~d over a longer time period. 

The second mothc:i r.hould accompany the dir1?.ct approach; 

and this consists of a.djustine gra.zing and other management 

practices to fav-or successful competi t:i.on of forage species 

with undesired woody, unpa.la t:.J.ble or tcxic plants. Over­

grazing is the most common cause of encroachment by unwanted 

species. Yearly burning also kHlG roost of the seed of 

grasses and legumes on range lands, and destroys the 

opportunity for natural reseeding anci. th.icker.:ing of' :the 

stand of forage plants. Burning also volatilizes all 

nitrogen and sulfur in the stancling veget.at.ion, and thus 

continued burning cradually exhausts the soil's capacity to 

supply these nutrients needed for strong gro"Wth. Unless 

direct control of ULdesircd plant species is accompanied 

by improved ruanagement pract:i.ces, t.he benefi -us mny be 

rather short-lived, because the bru:3h ~nd weeds will again 

come to predom.i.nu.te. (Controlled burning a.s a management 

technique, is discussed in following it.ems.) 
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4. Introduction and establishment of improved forage 

grasses and leg'..l.ID.es. 

Within the last 25 years a very considerable number of 

improved forage grasses and legumes have been identified 

and tested in various ecological zones. These are species 

collected from all world tropical regions, and are long­

lived when once introduced into range lands and other 

permanent grazing lands. There are five grasses and two 

legumes suggested for semi-arid conditions, ten grasses 

and six legumes for sub-hwnid conditions, ~~d twelve 

grasses and ten legwnes for the wet-dry tropical zones 

having prolonged dry ~easons. For many o:f these forage 

species, superior strains within th~ species have been 

identified, named, and seed produced. These superior 

strains are termed 11 cultivars." 

Preliminary row or small plot plantings of adapted 

species or their improved cultivars should be made in each 

important ecolcgical zone, to select those best suited for 

introduction and establishment. Those species or cultivars 

showing the greatest promise may then be tested under 

range conditions. 

Seeding should take place before the onset of rains. 

On land with a turd surface, some stU~face scarification may 

be necessary to foster germination and seedling establishment. 

One of the accept,o.ble times for burning or range land or other 
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permanent grazing lands is to provide conditions favorable 

to surface seeding of desired forage plants. Such seeding 

also is more likely to succeed, following suppression of 

brush and other unpalatable growth by use of herbicides or 

mechanical clearing, than if carried out on lands dominated 

bi undesired plant types. 

5. Burning as a management practice. 

There is a widely prevaient belief by pastoral people 

that burning of rangc·lands and permanent grazing lands is 

beneficial. However, a wide range of carefully conducted 

experiments indicates that any benefits arc short-lived, 

and that repeated bUX"Dings result in proeressive deteriora­

tion of t.he forage ~upply, and deGrada ti on of the land 1 s 

capacity to store rainfall for plant use and to control 

destructive erosion. Burning nteravates the damage from 

overgrazing, by still further we.akening the desi.red forage 

species, and destroyine the seed of t.hese species which would 

otherwise provide some natural reseeding u.nd thickening of 

the stands of forage. 

Burning has temporary benefits in removing aj.l ciead 

growth that has very low feed value, thus permitting stock 

to feed on new growt.h with its high nutritive content. For 

stock in a weaken.ea condition resulting from. near-staravation, 

this is important. ...-1owcver, a longer ranGe manacement 

program that ad~~s~G livestock numbers to ~he forage 

producing capacity of the grazing lands, and that provides 
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reserves of unused forage for critical periods, will 

obviate most of the need for burning. 

Burning should be recognized as a management practice 

to be used only for specific purposes - as a means of pre­

paring ranges for seeding to introduce improved forage 

plants, or to dispose of surface mats of dead material 

following the sll:ppression of brush, thorn, and useless 

vegetation. 

6. Improvement of soil storat;e of rainfall. 

Water supply is tihe dominant factor controlling 

productivity of grasslands in regions of limited rainfall. 

Loss of water by rm1off following rains is more severe on 

overerazed lands and on lands with a. predominance 0f woody 

growth (small trees, brush, thorn, etc.). :Oath conditions 

produce a relatively impervious soil surfaca. A soil cover 

of grass and forage legumes has the opposite effectJ of 

increasing surface s0il permeability to rains, and of 

slowing down rnnoff HO thati there is incre&.sing opportunity 

for penetration. The fibrous r"oot systems of grasses and 

forage legwnes are partially regenerated each gro-w.i.ng season 

and thus actually improve the soil's capacity to store water 

for subsequent plant growth. These .charactieristics of grasses 

and forage legumes are no~ possessed by trees, brush, thorn, 

and other woody typeo of plants that nave woody pe:t·ennial 
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roots contributing lit~le to improved soil structure. 

Woody plants that intercept light, increase runoff losses, 

and exhaust soil moisture, have direct harmful effects on 

forage grasses and legumes, and tend to suppress desired 

forages. 

On land areas with relatively steep slopes, or on 

stony or rocky areas with little plant cover, rainfall run­

off is usually high. Where these areas drain onto gentler 

slopes having some soil depth, water spreading has been 

used e~fectively to produce feed. A series of diversion 

channels and ridges may be used to reduce the speed of runoff 

water and cause i,t to be absorbed by broad expanses of soil. 

Such channels and ridges should be carefully engineered, 

both to reduce costs of construction and to lead the runoff 

to areas where it ~ill augment soil moisture and production 

of forage. The costs of constructing these water diversion 

and spreading structures should be evaluated in terms of the 

expected benefits under efficient range land management. 

7. Provi ding_r, tock wa "ter. 

Unless feed supplies are matched by s·l-.fficient water 

to meet the needs of livestock, grazing lands have limited 

value. In reeions of limited rainfall, p3.storal peoples 

and other ranee managers need the assistance of surface 

geologists and engineers in finding and developing stock 

water supplies. ~ix.: .. feice impoundments :'1ave lim.i tations 
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because of high evaporation rates, as well as the cost or 

construcing dams and associated structures; but this may 

be the preferred method of ·providing stock water in some 

areas. Another alternative is the exploia_tation of deep 

aquifers by use of pumps, above-ground storage reservoirs, 
,, 

and connecting pipelines to watering points. It should 

be noted that pumped water requires a capj.tal input, and 

continued maintenance by trained people. Also, the 

possibility of developing cisterns in dry washes (that 

carry flowing water for short periods following heavy 

showers), with subsurface walls to hold back the slow 

downslope movement of w!.t.ter within the sand-silt aquifer 

of the channel, may p:rovide short-term wat.er 1n areR.s 

whore other sources are not feasible. Gove~nmental or 

other external assistance is necessary for developing all 

such water supplies. 

The pastoralists who extend grazing to points so 

distant from water that stock are watered only on alternate 

days are operating with a great handicap. The stress of 

aggravated thirst is most serious for the breeding herd and 

younger animals. Low conception rates, high pre- and post-

natal losses, and heavy losses of weanlings are partly 

attributed to restricted access to water. Since lactating 
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animals are generally _.used by pastoralists to produce 

milk for human use as well as for the calf, stock water 

shortage is a serious lirr.iting factor for livestock re-

production. Both tne a.mouJ1t, of rni:t.k per day and the 

duration of the lactating period are adversely affected 

by water limitation. For all animals, water supply must 

be considerably abov6 survival requirements to allow 

effective use of feed for growth and reproduction. 

8. Protection of the breeding herds from under-r:.utrition and 

malnutrition. 

Forage produced darint; periods of rain, and subsequent 

growth made on st0red. soil moisture, is generally highly 

palatable and nutriLious. However, active plant growth 

ceases when soil moisvu.re is exhausted; and the dry standing 

plants become steadily lower in feed value with passage of 

time. In general) m;.ch dry foru.ge not only become3 pro-

gressively lower in content of all dieestible nutrients, 

but the content of p~otcin and essential mineral elements 

falls below levels required for growth. Protein co~tent of 

dry forage after passage of several months into the dry 

season may fall to levels of 6'Jr (dry weight), in cont,rast 

to 12% which is the minimum J.evel of a complete ration for 

maintenance of milk flow and reproduction. When t,otal 
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protein supply falls to lower levels, growth ceases even 

though the feed continues to supply enough energy. When 

bot,h energy un6. prot.ein ·.:ieco:ue deficient, the aniria.1.s 

begin to lose weight, and -chis continues until feed becomes 

more abundant, or the an:L"M.l dies. Breeding animals clre 

particularly vulnerable to both under-nutrition in which 

total feed is inadequate, and malnutrition in which protein 

and mineral ~mpply becones inadequate. Protein deficiency 

ofte~ prfvents concep~ion; it causes serious pre- and post­

natal losses of calves, and weakens the dam and her capacity 

to produce milk urJ.d su.pport. a calf. Phosphorus. deficiency 

in the forage very 0ften accoupanies protein deficiency, 

although the cause~; [.1.nd co::-rc~tion are separate matters. 

In regiorJ.s with communal grazing practices, it may 

be feasible to set aside reserve grazing areas for use by 

the breeding h0rtl in periods of feed shortage as a practical 

method of dealing with undc!rnutri tionri Supplemental feeding 

with rather small amounts of high protein concentrates 

(oil seed rn.euls, etc.) has Leen used .to goo.-~ advantage in 

maintaining produc~ivity of the breeding herd. Such protein 

supplements actualj_y incrt::ase the nutritive value of dry 

forage of low qi:..ali ty. Cons.ideration should oe given to 

overcoming phosphorus de~iciencies by adciin5 mineral phosphate 

to the salt mixture, or ad~ing soluble pho~~h4tes to the 

drinking water, as may be &ppropriute. 

BEST AVAILABLE COPY 



-16-

Both protein content and mineral content of forage 

are improved by establishing forage legumes on range lands. 

Improved grazing practices may be used to increase the 

abundance of native legumes. The legumes are naturally high 

in protein, and are usually much richer in such minerals as 

phosphorus and calcium, than grasses and browse plants. 

It is important to know that both undernutrition and 

malnutrition of lives~ock may be corrected in large measure 

by adopting management practices that are feasible for prac­

tical production of livedtock on range lands. 

9. Animal Health Control ?fo~wures. 

Experience has shown that animal diseas.es may strike 

with devastating swiftness and with great losses, in the 

absence of effective programs of prevention and treatment 

measures. These diseases fall into four major groups -

those caused by viruses, those caused by infectious 

organis~s, those caused by protozonn blood parasites, and 

those caused by :i.ntcrnal and external parasites. There are 

no general control measures, but many of the individual 

diseases may be brought under control by specific treatments 

that prevent spread of the disease-causj.ng agent, or that 

provide immunity. 

One of the more effective preventive measures for 

arthropod-borne diseases is the practice of dipping or 

spraying livec~ock wi tf-4 cLcmicals to· ki:.l ticj(s a.'1.d other 

disease vectors. T:~e ticK-borne disease[. :i..r4c:.ud.G several 

that are of major impol·to.nce, such as East Coast fever, 
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piroplasomosis, theileriosis, anaplasmosis, heartwater, 

sweating sickness, and trypanosomiasis. To be effective, 

dipping or spraying must be repeated at regular intervals 

of five to seven days to ~eep animals reasonably tick-free, 

since reinfestation comes from ticks naturally found in the 

grazing lands. Wild animals also carry such ticks, and 

these turl.rnals may serve as reservoirs of the disease organisms. 

Ticks that have fed on blood or any infected animal are 

capable of carrying diseases to livestock, and must be 

destroyed on livestock as soon as feasible. In addition 

to carrying diseases, ticks seriously affect the vigor of 

livestock by loss of blood and the secondary infections 

in tick induced wounds. 

There are a number of devastating infectious diseases 

of livestock that may be controlled by vaccination to give 

protection against infection, and by treatment with anti­

biotics and other drugs for in~ected animals. These include 

anthrax, ,black quarter, leptospirosis and malignant edema. 

The preferred treatment depends on the incidence of each 

disease in the region. Vaccination is indicated when 

diseases are endemic in the region; but quarant).ne of 

infected herds and treatment by antibiotics may be 

appropriate for isolated' outbreaks. 
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0ne of the virus types of diseases that formerly 

caused great mortality in Africa and the Near East is 

rinderpest, causea by ~ virus. ~:mmunizaticn of all animals 

is a highly effec~~ve preventive treatment. Contagious 

bovine pleuropneumonia is a devastating infectious 

disease that may now be controlled by immunization in 

advance of possible expostU~e to infection. 

Failure to deul 8ffcctively with serious diseases may 

completely nullify hll othGr livestock management practices. 

It is important that preventive roeu.sures found necessary to 

control serious diseases of the re6ion be given high priority 

in livestock produci..ion on range lands und other permanent 

grazing lands. In addit:i.on; there must be vigilance in 

noting the occurrence of all types of disease, prompt 

identification of the causal agent, and protection against 

spread by invoking appropriate treatments and/or quarantine. 

Indigenous types and breeds of livestock a.re generally more 

resistant to ciiseascs and parasites thn.n exotic breeds and 

types, but such resistance is no guarantee against disastrous 

losses~ Since some animul diseases are transmissable to man, 

dis~asq prevention and control adds another dimension in 

livestock programs. 

10. Timely m:=i.rketi.r~e of livestock. 

There is a belief in some quarters that pastorai groups 
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and farmers who keep livestock are unwilling to market 

animals since the size of their herds is an index of 

status, and are also US(~d for "bride purchase. n However, 

there is accumu.J.ated evidence that livestock producers 

in LDCs are motivated by other factors, such as using 

lives·tock as a continuing source of food (milk, blood, 

meat), as a method of accuJnulating "capital" to meet future 

needs, and as a hedge aeainst devastating losses resulting 

from drought or disease. This evidence indicates that 

livestock owners arc makine considered economic decisions 

based on inforruation available to them, and that changes 

may be accepted when it bE.;comes cleo.r that real benefits 

will accru~ that are suiJsifantiaJ.ly greater than tr.Lt! r·isks 

involved in making such changes. 

Effective and equitable marketing practices, that give 

the livestock producer a fair price for his stock, 

accompanied by safe repositgries for his funds, will open 

the way for sales of stock by even the nomadic tribes. 

With marketing charlne:s open and ftulctioning equitably 

for the producer, it becomes feasible to use selective 

marketing as the means of ereatly improvine the efficiency 

of production. The three major types of action that should 

improve such efficiency are {a) reducing size of herds and 

flocks to the apparent supply for forage for th.3 pe!"iod 
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extending until the next season of rains; (b) disposing 

of all animals that are not productive, so that feed 

supplies will have the greatest net benefits to the basic 

herd; and (c) investing a portion of the capital accumulated 

by livestock sales, in range and herd improvement. Livestock 

producers in LDCs are heavily dependent on external guidance 

from· specialists in whom they have confidence, to present 

the evidence in favor of changes, to invoke improvements in 

marketing practices and pricing, and to supply coWlsel on 

using income from sales to strengthen the .producer's economic 

position. 

11. Competitive de~3nds for milk to raise calves and to m~ 

home needs. 

Many of the cattle in LDCs are maintained to produce 

milk for home use. However, the calves from such cows are 

dependent on the S8.ll1e supply of milk for stu·vi val and 

growth. Sinco the i:ndige:nous cows produce low volumes of 

milk under local man~!.eemcnt systems, there is insu.fficient 

milk to meet the mini.mwn requirements both.for raising the 

calves and for meeting hwnan needs. Usually the calf is 

progressively deprived, as the rains cease and the supply 

and quality of feed decreases. Such practices as allowing 

the calf to nurse only once daily, or to suck the remaining 

milk after the cow has been hand milked, make little or no 
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allowanc e for the calf's actual needs for growth. The 

end result is usually a stunted calf, or failure to 

survive. The maintenance of a herd of healty vigorous 

animals is nearly impossible when regeneration is largely 

dependent on such calves. 

This problem wolild be reduced if cows could be bred 

so as to freshen at the beginning of the flush period of 

forage growth, so that milk flow would be continued for a 

longer period, and both calf ana the home could be more 

nearl~ supplied. Even this system fails to provide 

continuing milk flew in dry seasons. Milk flow on a year­

round basis would become feasible if supplies of feed and 

water could be .m!:de available throughout the year, but thi~ 

is often not feasible. 

Raising c~lves larLely or wholly on milk substitues 

has been tested exporillentalJy in many LDCs, and th.is shows 

promise for cornrnercia: dairies. For other situations, the 

con.flictin~ demands on rrd.lk to raise calves for regeneration 

of the herd, and to supply needs of the cattle owner's family, 

oonstitues a major problem. Management practices to provide 

satisfactory solutions to the problem must be worked out, 

region by region, to be acceptable to the cattle ,owners. 

FA.rly sacrifice of calves from cows selected to produce 

milk for .human consumption is a possible solution. This 
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practice might be combined with the production or first 

generation crosses between exotic milk types and indigenous 

types. Early sacrifice of the calf 1 and use of the first 

generation cow solely for milk production could be useful 

if cqmbined with adequate feed and water and control of 

diseases and pests. 

The foregoing discussion of the problem with milk 

cows is generally applicable to goats, buffalos 1 and 

milking sheep. 

12. Livestock Improvement, 

Many livestock producers are aware of the s.uperior 

attributes of some members of the herd or. flock, but little 

use has been made of this knowledge for herd improvement. 

However, the possibility of significant selection and 

breeding is greatly improved as supplies of feed and water 

become more stable and enlightened management of the herd 

results in stronger an.d earlier maturing breeding stock. 

Reduced mortality and large calf crops also give the breeder 

a greater opportunity to select aninials that appear to have 

superior inheritance, as distinguished from escape and sur­

vival from all of the prevalent hazards that otherwise afflict 

livestock productionQ 

In a herd of cattle with stabilized production, one 

healthy bull should be capable of serving 20 to 25 cowsQ 
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Sele c ti on of bulls with desirable conformation and other 

traits associated wi tr. productivity is a particularly 

effective method of breed improvement, since each bull 

will impart his inheritance to all of the calves he sires. 

When the choice of bulls is accompanied by slection of brood 

cows for his service, genuine improvement in each successive 

generation becomes possible. 

The same principles apply to buffalos, goats, and sheep. 

When reasonably stabilized production has been achieved, herd 

improvement by selection becomes feasible. 

The effort to make giant strides in herd improvement by 

importing exotic types and breeds of animals from temperate 

zones, is unlikely to be pruduc·Li ve in the tropics. The 

exotic breeds and ty~es ~re usually poorly adapted to 

tropical climates, lack resistance to the endemic diseases, 

parasites and pests, and are poorly suited to conversion of 

local feed supplies and to adapt to local types of management. 

Serious efforts shm.tld be ma.de to selectively increasing the 

productivity of indigenous types and breeds, before attempting 

to by-pass all of the basic factors of production by importing 

exotic animals, or semen from such animals, in the hope of 

instant improvement. 

D. Group action to ~Rke ranr,e improvement possible. 

In Inc'llly, if not most of the LDCs, range lands and other exten-



sive grass lands are not omied by individu~il.::i, and are not fenced. 

The individual animals in livestock herds used to graze these lands 

are owned by individuals or families, but are herded in communal 

flocks and herds. In general, therP. is no limit to the nu~ber of 

animals that each owner contributes to the communal grazing group. 

Also, there is virtually no J...ogal re.sl.riction on the use of rane;e 

land and pennanent grasslan:is oy herds and flocks from other regions, 

except those of ill-defined tradition. 

Under these conditions, tLere i ::-; r:o inducement for undertaking 

such practices as contra] of stockin;~ rat::is, rotation of grazing, and 

establishP1£Jr:t of feed reserves, ran~~·~ ri~.S·.·:~dinf£ 9 and other range.:: 

improvement pr<Jclices. Nei thor i~1 j '. i'eci ::;j b1r· to undertake comprehensive 

. tick-control, development of :::toe~·: \'J~ ter ;:;~•ppJ ies and other practices that 

involve rianagement of tota] pC}/j_·L~tior:::; of livestock. 

To make possible the :pror;ran1s for ill:p:roving livestock production 

on rangelands, it is necec;sary to i:ave off::.cial allocations of range 

areas to specific groups of livest:; ck producers, even though this does 

not :i.nc1 ude actual ti. tle .to the land. When such allocatior.s of ranr;e 

lands are made to the pastorali st3 traditionally associa te!.i with these 

lands, or to other groupings that tnay be ident~ fied, there~ is then an 

ihducement for the users to undcrtak..;~ r•c:,nge protection and impr:v-.)vement, 

and the associated livestock rnanai_~e~tlc:mt practices. '!'he designated 

group can then take collective action to improve production wi U: 

expectation of reaping the rewards, or of paying the penal.ty in 

reduce1 produc~ivity for not undertak1ng appropriate act~on. 

The mechanis'Yn of fonriing "Associations" made up of ::._ivcstock 

producers in the specified region, and of making goverruner.tal technical 

BEST AVAILABLE COPY 
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assistance available to ~;uch a.s.sociation~;, .i..s a promising approach. 

Group actions improve the potential for ~10 r·3 efficient production 

without disturbing private owner3M.p of 11.vestock . 
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