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B BACKGROUND 

1 The L1vestock Product1on Panorama of Trop1cal Amer1ca 

Amer1ca 

• 
Beef and m1lk are staple food commod1t1es 1n trop1cal Lat1n 

Independent of the 1ncome level, the budget share of these two 

2 

commod1t1es 1s large among urban consumers Beef represents between 10 and 

24 percent of total food expend1ture, and m1lk represents between 7 and 15 

percent (Append1x 1 and 2) When beef expend1tures 1s expressed as propor­

t1on of fam1ly 1ncome, the h1ghest values correspond to the lowest 1ncome 

quart1le clearly 1nd1cat1ng a strong preference for th1s type of commod1ty 

The h1gh 1ncome elast1c1t1es of demand est1mated for the low 1ncome groups 

corroborate th1s assert1on 

Table 1 shows for the per1od 1970 to 1978 the growth rate of demand 

and of product1on of beef 1n Lat1n Amer1ca W1th the except1on of temper­

ate Lat1n Amer1ca, 1n all the other countr1es and sub-reg1ons a fast 

grow1ng demand for beef 1s not be1ng met by product1on The same occurs 

w1th m1lk 

These 1mbalanced 1n demand vs product1on g·owth rates cause a 

cont1nuous 1ncrease of pr1ces, affect1ng both the d1et as well as the 

general standard of l1v1ng of the low 1ncome strata populat1on F1gure 1 

shows the consumer real beef pr1ces for the last 20 years for Braz1l, 

Colomb1a and Venezuela 

The cattle stock of Lat1n Amer1ca 1s tw1ce the USA cattle stock 

(Append1x 3), but product1on 1s less than 70% of the USA product1on, because 

of the low product1v1ty of the Lat1n Amer1can herd (only about 30% of USA 

product1on/head/year) Such d1fference 1n an1mal product1v1ty 1s due ma1nly 

to the predom1nantly 1ntens1ve cattle product1on systems 1n USA and the 

extens1ve product1on systems 1n Lat1n Amer1ca However, cattle product1v1ty 

1s substant1ally low also when compared w1th reg1ons of s1m1lar extens1ve 
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Table 1 Beef Annual growth rates of demand and product1on 1n Lat1n 
Amer1ca, 1970-1978 

Growth rate of 
Reg1on and Country 
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Demand Product1on 

Trop1cal Lat1n Amer1ca 
Bol1v1a 
BraZll 
Colomb1a 
Dom1n1can Republ1c 
Ecuador 
Mex1co 
Paraguay 
Peru 
Venezuela 

Central Amer1ca 

Can bbean 

Temperate Lat1n Amer1ca 

LATIN AMERICA 

-------------%-------------
5 9 3 3 
6 1 5 9 
7 2 3 5 
7 2 3 5 
7 5 1 2 
8 3 2 6 
4 5 9 3 
3 5 3 2 
5 4 -3 2 
4 6 4 1 

4 6 3 3 

4 o 1 7 

1 7 2 7 

5 4 4 5 

Source Lat1n Amer1ca Trend H1ghl1ghts for CIAT Commod1t1es CIAT 1980 
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5 
product1on systems such as temperate Lat1n Amer1ca Such lower product1v1ty 

15 due to the comb1ned effect of management, nutr1t1on, an1mal health and 
• 

breeds Undoubtedly, nutr1t1on plays a key role essent1ally determ1n1ng 

the level of the rema1n1ng three factors 

Lat1n Amer1ca 1s a cont1nent w1th vast areas of ac1d 1nfert1le so1ls 

(Ox1sols and Ult1sols) Table 2 shows the magn1tude of th1s resource wh1ch 

accounts for 40-50% of the total land resources Stock1ng rate as well as 

an1mal product1v1ty 1n these reg1ons lS even lower than the nat1onal 

averages 

The current average stock1ng rate 1n the Ox1sol savannas of O 12 

an1mal/ha can potent1ally be 1ncreased more than ten fold In add1t1on, 

beef product1on per head could also be more than doubled Also, these ac1d 

1nfert1le so1ls when close to the markets could contr1bute s1gn1f1cantly to 

1ncrease m1lk product1on 

These areas have a large potent1al for agr1cultural product1on s1nce 

they have plenty of solar rad1at1on and, 1n general, good so1l phys1cal 

propert1es and extended grow1ng seasons However, ac1d1ty and h1gh alum1num 

levels 1n the so1ls, or 1n general lack of so1l fert1l1ty, const1tute a 

ser1ous l1m1tat1on to crop product1on 

Consequently, most agr1culture and 1ntens1ve cattle product1on systems 

are today on more fert1le so1ls The Ox1sols and Ult1sols of Lat1n Amer1ca 

are the underut1l1zed agr1cultural front1er land of the cont1nent 

Low qual1ty and quant1ty of ava1lable forage for the an1mals 1s the 

preva1l1ng constra1ng for beef and m1lk product1on on these ac1d 1nfert1le 

so1ls Another constra1ng 1s the lack of 1nfrastructure, but 1ts 1mportance 

var1es depend1ng upon d1stance from the markets and from country to country 
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Table 2 D1str1bUt1on and proport1on of Ox1sols and Ult1sols 1n Lat1n 
Amer1ca 
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Ox1sol and Proport1on 
R e g 1 o n Ult1sol of 

areas the reg1on 

M1ll1on ha (%) 

Trop1 ca 1 Lat1n Amer1ca 848 5 51 
Trop1cal South Amer1ca 828 2 59 
Trop1cal Central Amer1ca and 

Canbbean 15 8 23 
Total Lat1n Amer1ca 851 1 42 

Source Lat1n Amer1ca Trend H1ghl1ghts for CIAT Commod1t1es 1980 
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B 2 Area of 1nterest / 

" \ 
An analys1s of the survey data ex1st1ng 1n the area and comp1led 

by the Land Class1f1cat1on Un1t 1n CIAT, led 1n 1979 toa subd1v1s1on of the 

area of 1nterest of the Trop1cal Pastures PrograM 1nto f1ve maJor ecosystems 

(1) Llanos (trop1cal well dra1ned savanna 1sohypertherm1c), (2) Cerrados 

(trop1cal well dra1ned savanna therm1c), (3) trop1cal poorly dra1ned 

savanna, (4) trop1cal sem1-evergreen seasonal forest, (5) trop1cal ra1ned 

forest These f1ve maJor ecosystems are shown 1n F1gure 2 Up the present 

the program has concentrated 1ts research act1v1t1es only 1n the well dra1ned 

savannas, llanos and cerrados type However, the Reg1onal Tr1als Network 

has been dur1ng the last three years, 1n an exploratory manner, establ1sh1ng 

reg1onal tr1als to test germplasm 1n the other three ecosystems 

It 1s 1mportant to 1nd1cate the need for test1ng germplasm 1n the two 

trop1cal forests ecosystems L1vestock product1on 1s rap1dly 1ncreas1ng 1n 

the Amazon bas1n ma1nly as a result of soc1al econom1c and geopol1t1cal 

pressure 1n the area Spontaneous and organ1zed colon1zat1on along the 

newly bu1lt roads 1n occurr1ng at rap1d face After clear1ng and one to 

two years of crops, pastures are be1ng establ1shed for l1vestock product1on 

Under the current s1tuat1on, the colon1zer 1n the Amazon has no more than 

four or f1ve alternat1ves forage spec1es, wh1ch are mostly adapted to the 

relat1vely h1gh level of fert1l1ty that occurs 1mmed1ately after the clear1ng 

and burn1ng of the b1omass In1t1ally these spec1es (P~cum ma~um, 

Hypewth ..rua Jr.u6a, AxonopiLI> ~copaJuiLI>, BM.c.lwvua decumben6 and BM.c.lwvua 

~~cota) perform very well, to the po1nt of support1ng more than two to 

three an1mals per hectare/year However, as the so1l fert1l1ty decrease and 

reaches stab1l1ty at levels often below the or1g1nal under forest, the 

pastures decreases product1v1ty, support no more than half an1mal per 

hectare, on a degraded so1l cond1t1on The colon1zer normally clears more 
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forest area for pasture establ1shment 1n order to compensate for the 

reduced carry1ng capac1ty of the pastures and allow for susta1ned an1mal 

product1on It 1s est1mated by Ad1lson Serrao (CPATU)*, that only 1n the 

Braz1l1an amazon, two-hundred thousand hectares are cleared every year to 

compensate degraded pastures, and that th1s 1s a process that so far 1t 1s 

not poss1ble to stop 

Alternat1ve germplasm wh1ch 1s tolerant to so1l ac1d1ty, so1l alum1num 

and low phosphorus and general fert1l1ty as well as tolerant to pest and 

d1seases would appear to be the ma1n component of technolog1cal strategy 

to prevent such a degradat1on Research should be conducted 1n order to 

understand the so1l dynam1cs 1n th1s env1ronment as well as to test as much 

pasture germplasm as poss1ble to 1dent1fy spec1es and ecotypes of grasses 

and legumes that w1ll assure pers1stent pasture product1on at levels 1n 

wh1ch so1l fert1l1ty could even be 1ncreased above the or1g1nal level found 

under forest (see F1gure 3) Adapted and properly managed grass-legume 

pastures should recycle nutr1ents to prevent so1l degradat1on (see F1gure 4) 

In add1t1on to the test1ng 1n the well dra1ned and poorly dra1ned 

savannas, the Reg1onal Tr1als Network 1s an exploratory test of germplasm 

throughout the Amazon reg1on and other hum1d trop1cal cond1t1ons Th1s 

Network allows the nat1onal 1nstJtut1ons and CIAT to have a f1rst read1ng 

of the response as germplasm to dlfferent env1ronments 1n order to develop 

a sol1d base for germplasm and technology extrapolat1on 

B 3 CIAT's Trop1cal Pastures Program 

.n response to the product1on problems assoc1ated w1th low fert1l1ty 

of trop1cal so1ls under l1vestock and the need to 1nprove the qual1ty and 

quant1ty of the cattle d1et, CIAT's Trop1cal Pastures Program has set the 

follow1ng general obJeCtlve "to develop low cost 1nput pasture technology 

* Centro de Pesqu1sa do Trop1co Um1do 
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to 1ncrease beef and m1lk product1on 1n ac1d 1nfert1le so1ls of trop1cal 

Amen ca" 
o 

The above obJect1ve 1s strateg1cally approached through 

a) Select1on of pasture germplasm adapted to env1ronmental constra1nts 

(cl1mate and so1ls) as well as pests and d1seases 

b) Develop pers1stent and product1ve pastures 

e) Study of the role of the 1mproved pastures 1n the product1on 

systems and development of the complementary an1mal management 

and an1mal health systems components 

The research steps of the program are shown 1n F1gure 5 It should be 

noted the three d1mens1onal feature of the d1agram The germplasm flow and 

1nformat1on flow on one plant for each maJor ecosystem, wh1le the germplasm 

bank, the data bank as well as the Reg1onal Tr1als Network 1s 1n a th1rd 

d1mens1on (depth) across ecosystems 

Germplasm collected undergoes an 1n1t1al character1zat1on and seed 

mult1pl1cat1on stage All access1ons are thereafter sent to the d1fferent 

ecosystems for screen1ng for cl1mate and so1l adaptat1on as well as 1n1t1al 

pest and d1sease tolerance Agronom1c characters wh1ch ass1st pers1stence 

are also assessed 1n each ecosystem, as well as so1l-plant and plant-an1mal 

1nteract1ons 

At th1s level, prom1s1ng germplasm 1s 1ntens1vely character1zed so as 

to have suff1c1ent 1nformat1on for the f1rst level of dec1s1on, answer1ng 

the quest1on ¿what 1s 1ts alternat1ve use 1n a pasture' Also, data hanks 

should have enough 1nformat1on recorded to clearly show the features of 

access1ons of key spec1es wh1ch requ1re sorne genet1c 1mprovement 

After dec1s1on 1s made to promote germplasm to h1gher Category of 

evaluat1on, a b1d seed mult1pl1cat1on effort 15 requ1red to undertake larger 

scale pasture establ1shment and pasture management graz1ng tr1als At th1s 
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level, the number of access1ons under ev41uat1on 1s greatly reduced 

The second dec1s1on 1s made by researchers 1n the farms systems­

econom1CS group, together w1th the pasture establ1shment-management group, 

and has to do w1th the alternat1ve use of the pasture 1n the farm systems 

(F1gure 5) 

In fact, th1s naturally d1v1de the Trop1cal Pastures Program 1nto 

three groups of researchers 

1 Germplasm evaluat1on group, 

2 Pasture management evaluat1on group, and 

3 Pasture 1n farm systems evaluat1on group 

Th1s funct1onal organ1zat1on helps to develop a construct1ve and 

coord1nated l1ne of quest1on1ng and th1nk1ng that 1ntegrates and 1ncreases 

eff1c1ency of the whole program 

The group worklng on "germplasm" centers 1ts attent1on 1n the charac­

ter1zat1on of the germplasm w1th emphas1s 1n the so called "key spec1es" 

The group work1ng on "systems" anal1zes the product1on systems prevalent 

1n the spec1f1c ecosystem under the soc1oeconom1c frame of the respect1ve 

country or reg1on Th1s group def1nes for the program the technolog1cal 

pasture components needed to solve strateg1cally the ma1n product1v1ty 

constra1nt 1n the farm system Also, they evaluate the expected 1mpact of 

alternat1ve 1mproved pasture technology 1n the product1on systems 

The central group "Pastures" serve as a br1dge group In close 

1nteract1on w1th the other two groups, th1s group concentrates 1n develop1ng 

pastures and evaluat1ng pasture management requ1rements and an1mal produc-

t1v1ty potent1als 

B 4 Trop1cal Pastures Reg1onal Tr1als Network 

The select1on procedure 1n F1gure 5, requ1res the parallel test1ng 

of forage access1ons at a Reg1onal level to 1dent1fy those access1ons wh1ch 
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are better adapted lo local env1ronmental and soc1o-econom1c cond1t1ons and 

those wh1ch show w1de adaptat1on w1th1n and across ecosystems 
o 

The Reg1onal Network of Trop1cal Pastures operates 1n collaborat1on 

w1th nat1onal 1nst1tut1ons and 1s 1n effect pr1mar1ly a1med at prov1d1ng 

nat1onal pasture programs w1th germplasm of potent1al value for the1r 

preva1l1ng cattle product1on ecosystems 

As dep1cted 1n F1gure 6, the Reg1onal Network operates trough 4 

consecut1ve steps denom1nated Reg1onal Tr1als A, B, C and D (RT-A, RT-B, 

RT-C and RT-D) RT-A and B are agronom1c tr1als select1ng germplasm for 

the1r tolerance to cl1mate, so1l, pests and d1sease5 and prov1d1ng agronom1c 

character1zat1on of the germpla5m 1n relat1on to the env1ronment RT-A and 

RT-B are d15t1ngu1shed ma1nly by the number of acce5510n5 1ncluded 1n the 

tr1al and by the number of tr1al5 e5tabl15hed 1n any g1ven eco5y5tem RT-A 

tr1al5 1nvolve large number5 of acce551on (often more than lOO) and are 

locatea at few geograph1cal 51te5 repre5ent1ng maJOr eco5y5tem5 RT-B 

tr1al5 1nclude a 5maller number of acce5s1ons (often around 20) and are 

located profusely w1th1n a g1ven ecosystem and should 1dent1fy access1on5 

w1th w1de w1th1n eco5y5tem adaptat1on 

The exper1mental de51gn of Reg1onal Tr1al5 A 15 a spl1t plot 1n wh1ch 

the ma1n plot5 are the genera and the 5pl1t plot are the ecotype5 w1th1n 

the 5ame genera Each tr1al 15 conducted w1th at lea5t three repl1cat1ons 

and the evaluat1on5 1nclude a 5UbJect1ve asse55ment on 5urv1val every n1ne 

week5 and y1eld measure for the dry and ra1ny seasons In add1t1on, the 

germplasm 1s evaluated for d1sease and pest damage The 1nformat1on on 

surv1val of d1fferent entr1es 1n th1s tr1al 1s recorded dur1ng two years 

Dur1ng the second year one repl1cat1on of the most prom1s1ng mater1al 1s 

used for seed product1on 

Reg1onal Tr1als B us1ng the already selected mater1al dur1ng the 

0-~- ~~\T\ 

- .... -.- /'\ 
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f1rst e1ghteen month of evaluat1on ~ Re~1onal Tr1als A are tested 1n many 

s1tes of the same ecosystem (subecosystem cond1t1ons) to descr1be y1eld 

curves dur1ng the ra1ny and dry season Evaluat1ons d1seases and pests 

damage are also performed and results are recorded and fed 1nto the 

computer1zed data bank for mult1locat1onal analys1s 

In RT-A, germplasm 1s for the f1rst t1me exposed toa g1ven ecosystem 

Select1on takes place on the bas1s of surv1val and v1sual character1st1cs 

of performance RT-B evaluate those 1ntroduct1ons selected 1n RT-A, 

expos1ng them to many s1tes represent1ng subecosystem cond1t1on ObJect1ve 

evaluat1ons of seasonal product1v1ty as well as res1stance to preva1l1ng 

pests and d1seases, take place at th1s level (RT-B) w1th the purpose of 

select1on of w1dely adapted ecot¡pes 

RT-C should study under the d1sturb1ng effect of the graz1ng an1mal, 

those access1ons selected from RT-B S1nce the numoer of access1ons and 

m1xtures to be 1ncluded 1n a RT-C tr1als lS large (generally super1or to 

10) test1ng should be done under a comunal-graz1ng small plot tr1al Th1s 

large scale select1on for adaptat1on to and pers1stence under graz1ng, w1ll 

provide obJect1ve and factual means to select those ecotypes and m1xtures 

wh1ch w1ll be f1nally tested for the1r an1mal product1on potent1al 1n a 

graz1ng tr1al (RT-D) 

Methodology for RT-C 1s lack1ng, w1th sorne attempts be1ng made at CIAT 

and elsewhere Results to date have emphas1zed the need for a concentrated 

effort to develop methodology wh1ch w1ll prevent the b1ases caused by 

select1v1ty and the result1ng uncontrolled graz1ng pressures of the 

1nd1v1dual m1xtures 1n the small plots, and the effects of transfer of 

fert1l1ty through an1mal excret1ons To salve the methodolog1cal short­

com1ngs br1ef 1nd1cated above a spec1al effort 1s requ1red to set up a 

ser1es of tr1als CIAT's Trop1cal Pastures Program has the bas1c research 
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capab1l1ty to undertake th1s metho~ologltal stud1es Stud1es of th1s 
¡ 

nature however, depart from the central flow of research act1v1t1es (see 

F1gure 5) and w1ll requ1re spec1al f1nanc1ng 

18 

Reg1onal Tr1als D const1tute the f1rst open1ng of the germplasm, wh1ch 

has gone through a long and pa1nful select1on procedure, to the cont1nued 

normal pastur1ng by cattle and prov1des the f1rst 1nd1cat1on of 1ts an1mal 

product1on capab1l1t1es At the same t1me RT-D 1s the 1nd1spensable step 

to deMonstrate to producers and agr1cultural author1t1es the real and 

tang1ble mer1ts of the adapted new ecotypes and m1xtures 

At the nat1onal 1nst1tut1on level 1t 1s often found that budgetary 

constra1nts do not perm1t the establishment of RT-D, the select1on procedure 

com1ng to a sudden stop result1ng 1n a very expens1ve exerc1se wh1ch does 

not reach the producers Add1ng to the budget l1m1tat1ons 1s the lack of 

exper1ence of researchers 1n the des1gn, conduct1on and 1nterpretat1on of 

graz1ng tr1als, wh1ch further d1scourages the 1nst1tut1ons from 1nvolvement 

1n graz1ng work 

It can eas1ly be demonstrated that the cost-benef1t relat1on of RT-D's 

1s very h1gh, 1n sp1te of the rather h1gh cost of establ1shment 

CIAT's Network has progressed very rap1dly w1th the establ1shment of 

RT-A and RT-B F1gure 7, presents the 1ocat1on and collaborat1ng 

1nst1tut1ons of RT-A and Append1x 4 and 5 the same 1nformat1on for RT-B 

No RT-C tr1als have been establ1shed and w1ll not be unt1l appropr1ate 

~ethodology 1s ava1lable 

In the lack of RT-C methodology, as ment1oned above, 1ntell1gent 

dec1s1ons can be made us1ng results of RT-B's and the exper1ence of local 

and CIAT researchers, to select carefu11y outstand1ng germplasm to be tested 

as pastures for the1r an1mal product1on capac1ty (RT-D) 1n a few country 

locat1ons It 1s very 1mportant to start ptomptly w1th the establ1shment 
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F1gure 7 Locat1on of Reg1onal Tr1als A and maJOr screen1ng 
by ecosystems 
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of few RT-D so as to ga1n the neces~ary ~xper1ence on the handl1ng of reg1onal 

graz1ng tr1als, for wh1ch there 1s no prev1ous exper1ence been reported 

There are also sorne methodolog1cal desagreement on the most appropr1ate way 

of handl1ng the graz1ng management of the exper1mental graz1ng plots, these 

1n1t1al tr1als been of much use to help answer th1s quest1on Moreover, the 

f1rst workshop, proposed to be held at the early start of the ProJect, w1ll 

also help to br1ng to a meet1ng of m1nds and to a dec1s1on on the graz1ng 

management to be followed 1n the RT-Ds 

CIAT's Network w1ll eventually conta1n a fa1rly large number of RT-D's 

wh1ch w1ll conforma sol1d base for 1nterpretat1on of Reg1onal Adaptat1on 

of pastures for graz1ng An1mal Product1on The f1ve s1tes recommended for 

f1nanc1ng through IDRC's fund1ng w1ll be techn1cally an 1n1t1al 1ntegral 

part of the Network, but w1ll be, at the same t1me, an 1nd1v1dual1zed 

country act1v1ty w1th 1ts own label and personal1ty 

B 5 Nat1onal Inst1tut1ons Part1c1pant of the Reg1onal Network 

Part1c1pat1ng Inst1tut1ons are 1n general of two k1nds Nat1onal 

Research Inst1tut1ons and Research Programs of Nat1onal Un1vers1t1es 

Append1x 6 l1sts the 1nst1tut1ons part1c1pat1ng 1n the Network at 

present The number of part1c1pants w1ll 1ncrease as more germplasm 1s 

ava1lable, as more seed ava1lable and as more countr1es are 1ncorporate 1nto 

the system 

C PROJECT OBJECTIVES 

The general obJeo tlVe of th1s ProJect 1s "to 1mprove llVestock 

product1on 1n underpr1v1leged areas of trop1cal Amer1ca so as to fac1l1tate 

the prov1s1on of cattle products to the human populat1on" 

Spec1f1c obJect1ves are 

1 Select germplasm adapted to the preva1l1ng cond1t1ons (so1l, 

cl1mate, pests and d1seases) of the d1fferent ecosystems of low 
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land trop1cal Amer1ca / 

~ \ 

2 The stenghten1ng of the Reg1onal Network by the prov1s1on of support 

for the tra1n1ng of pasture research profess1onals pr1mar1ly of 

lower 1ncome trop1cal countr1es 

3 The development of appropr1ate methodology for agronom1c tr1als 

1nvolv1ng the graz1ng an1mal's effects (RT-C) 

4 Prov1de the techn1cal and f1nanc1al support to local 1nSt1tut1ons 

wh1ch, because of l1m1ted techn1cal and/or budgetary fac111t1es, 

cannot move the select1on procedure to the po1nt of release to 

the producers, through the establ1shment of an1mal evaluat1on tr1als 

(RT-D) 

D ~1ETHODOLOGY 

The ProJect 1s d1v1ded 1nto three act1v1t1es 

1 Network act1v1t1es 

2 Deve 1 opment of Research f4ethodo 1 ogy, RT -C 

3 Country Tr1als on An1mal Product1on Potent1al, RT-D 

The f1rst two a~t1v1t1es w1ll be d1rectly conducted by CIAT's Trop1cal 

Pastures Program 1n collaborat1on w1th nat1onal 1nst1tut1ons 

The country tr1als on An1mal Product1on Potent1al (RT-D, act1v1ty No 3) 

w1ll be techn1cally or1ented by CIAT and coord1nated by the superv1sor of 

th1s proJect under the leadersh1p of the Coord1nator of CIAT's Trop1cal 

Pastures Program Fund1ng w1ll be channeled d1rectly to the nat1onal 

1nst1tut1on 1nvolved and each country tr1al w1ll be supported by a b1lateral 

agreement bet1-1een IDRC and the nat1onal 1nst1tut1on The s1tes of the 

tr1als w1ll be recommended by CIAT and w1ll const1tute, 1ntegral parts of 

the Reg1onal Tr1als Network 

D 1 Network act1v1t1es 

The ProJect w1ll concentrate on the tra1n1ng aspects of the Network, 



prov1d1og support for three types ~~ ac~1v1t1es {a) meet1ogs, {b) 

workshops, aod (e) tra1o1og of oat1ooal 1ost1tut1oo's profess1ooals 10 

trop1cal pasture select1oo, product1oo aod maoagemeot 

a Reg1ooal Tr1als Meet1ogs 

Two Reg1ooal Tr1als Meet1ogs are proposed to be cooducted 
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uoder the ProJect's f1oaoc1og These meet1ogs w1ll be opeo forums for 

collaborators of the Reg1ooal Tr1als Network to preseot the1r f1od1ogs aod 

exper1eoces 10 relat1oo w1th the evaluat1oo of the germplasm As maoy of 

the collaborators as poss1ble w1ll be 1ov1ted to these meet1ogs, the oumbers 

reach1og arouod 60 part1c1paots from all collaborat1og oat1ooal 1ost1tut1oos 

A l1m1ted oumber {3-4) of well koowo sc1eot1sts 10 the ma1o subJect of the 

meet1og w1ll be 1ov1ted to preseot techo1cal paper as bas1s for d1scuss1oo 

The f1rst Reg1ooal Tr1als meet1og w1ll be held early 1982 aod w1ll 

des1goed to (1) evaluate the advaoces made by the Reg1ooal Network at 

RT-A aod RT-B level, aod (11) to preseot aod d1scuss future developmeots of 

RT-A aod RT-B tr1als, 10 v1ew of the results obta1oed, both 10 terms of 

methodology as wPll as 10 terms of scope aod coverage 

The secood meet1og w1ll take place 10 1983 w1th the follow1og obJect1ves 

(1) to further evaluate the advaoces made at the RT-A aod RT-B level, (11) 

to rev1ew the results of research oo RT-C methodology d1scuss1og future 

Network developmeots of RT-C, aod (111) to evaluate the f1rst results of 

the Network at the RT-D level 

Level of f1raoc1og aod IDRC's part1c1pat1oo as well as compos1t1oo of 

part1c1paots w1ll be equal 10 Reg1ooal Tr1als Meet1ogs 

b Workshops 

Four workshops are cootemplated to be cooducted dur1og the 

three years of the proJeCt The ma1o obJeCt1ve of the workshops 1s to 

d1scuss "10 depth" spec1f1c techmcal problems ar1s1og from the cooduct1oo 



of the ongo1ng Network It 1s est1mated that each workshop w1ll br1ng 

together around 15 h1ghly qual1f1ed sc1ent1sts, both from the nat1onal 
• 

programs part1c1pants 1n the Network as well as well known outs1de 

sc1ent1st 1n the subJeCt under cons1derat1on 
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Each of the workshops w1ll focus the d1scuss1on, w1th the gu1dance of 

lead1ng papers prepared by spec1al1sts on a maJor techn1cal problem 

assoc1ated w1th the germplasm and the methodology employed for 1ts evaluat1on 

throughout the Network 

(1) Workshop 1 w1ll be held dur1ng the f1rst year of the proJect, 

after the f1rst meet1ng The techn1cal problem for d1scuss1on 

w1ll be related to methodology for RT-C and RT-D Informat1on/ 

cost trade off of us1ng alternat1ve methodolog1es w1ll be 

assessed and d1scussed It 1s expected that, as a result of 

the workshop, sorne concrete suggest1ons for methodolog1cal 

research at RT-C level w1ll be made to both to CIAT's Trop1cal 

Pastures Program and nat1onal programs and that agreement w1ll 

be reached on alternat1ve method5 for RT-05 

(11) Workshop 2 w1ll be held dur1ng the f1rst 5emester of the 

second year of the proJect The techn1cal theme w1ll be 

aspect5 of plant d15ea5e5 prevalent 1n the germpla5m under 

evaluatlon The obJect1ve 15 to develop an obJeCt1ve 1dea of 

the patholog1cal l1m1tat1on5 of the germpla5m, acro5s 

eco5y5tem5 

(111) Work5hop 3 w1ll take place dur1ng the second semester of the 

5econd year The tec1n1cal d15cuss1on w1ll center around 

so1l-plant nutr1t1oo relat1oo5h1p5 and 1t5 chaoge5 acro55 aod 

w1th1o ecosy5tems 10 the Reg1ooal Tr1al 's Network and 10 

relat1oo to the germplasm, 5o11 and water resources 



24 

( lV) Workshop 4 ~1111 taki" p 1 a~ dun og the f1 rst semester of the 

th1rd year of the proJect aod before the secood Reg1ooal Tr1als 

coofereoce The techo1cal subJect w1ll be the relat1onsh1p 

between graz1ng managemeot of exper1mental plots and the 

relat1ve pers1stence of germplasm by plaot compet1t100, 

res1stance to trampl1ng and preferent1al graz1ng 

e Tra1n1og 

Two levels or types of tra1n1og should be cons1dered 10 

relat1on to the select1on of forage germplasm and the 1ntroduct1on of the 

selected germplasm 1oto farmers use 

CJAT's Trop1cal Pastures Program offers 1n-serv1ce tra1o1ng of short 

durat1oo wh1ch 1s d1v1ded 1oto an 1otens1ve two months general pasture 

course and a subsequent per1od of 1n-serv1ce tra1n1ng under the superv1s1on 

of one of the Program's spec1al1zed sect1ons The durat1on of th1s stay 

var1 es betl"leen four and s 1 x mooths 

Jn-serv1ce tra101ng 1s part1cularly adequate for profess1onals of 

10St1tut1ons p~rt1c1pat1ng 10 the Network and tak1og responsab1l1ty for the 

cooduct of the local Reg1onal Tr1als The per1od of tra1n1ng 10 CJAT 

exposes them to the ph1losophy of the Network and the Program's, puts them 

1n d1rect contact w1th the germplasm and g1ves them the oecessary techn1cal 

and sc1ent1f1c koowledge to cooduct and 1nterpret the Reg1onal Tr1als 

Forage select1on does not stop at the end of the Reg1ooal Tr1als but 

cont1nues 1nto the phase of 1ntroduct1on 1nto farm use aod adaptat1on to 

the area's farm1ng systems Successful analys1s of the area's problems and 

the traoslat1on of 1nformat1on 1oto analysable laoguage, requ1res personnel 

tra1ned beyond the short 1n-serv1ce tra1n1ng prov1ded Sorne d1spos1t1on 

should be made for opportumt1es at the ti Se level for a llm1ted number 

of part1c1pat1ng profess1onals 
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Prov1s1on has been made under the prOJect for 18 month man per year, 

wh1ch w1ll prov1de for 1n-serv1ce tra1n1ng of 3 profess1onals part1c1pat1ng 
o 

1n the Network for a 6 month per1od each 

Under the b1lateral agreements between IDRC and the nat1onal 

1nst1tut1ons, funds w1ll be made ava1lable for 1-6 month 1n serv1ce tra1n1ng 

for each part1c1pat1ng nat1onal 1nst1tut1on In add1t1on three scholarsh1ps 

for M Se tra1n1ng w1ll be prov1ded, 1n wh1ch the student w1ll take h1s 

course work at the appropr1ate Un1versity and w1ll conduct h1s thes1s 

research at CIAT Funds prov1ded should cover an 18 month stay at the 

Un1vers1ty The thes1s research per1od will be f1nanced totally by CIAT 

core found1ngs Cand1dates for the three M Se scholarsh1ps w1ll be 

selected out of profess1onals currently work1ng at the collaborat1ng 

nat1onal 1nst1tut1ons 

D 2 Development of Research Methodology, RT-C 

Th1s part of the ProJect Act1v1t1es w1ll be conducted pr1nc1pally 

at CIAT locat1ons (Quillchao and Car1magua 1n Colomb1a, and 1n CPAC, Braz1l) 

and w1ll be lead by CIAT sc1ent1sts, and w1ll be 1n add1t1on to the research 

ObJeCtlve, used as a pr1nc1pal components of tra1n1ng of the collaborat1ng 

profess1onals 

Wh1le spec1f1c tr1als w1ll have to be des1gned by the research 

sc1ent1sts after a t1ght problem def1n1t1on and hypothes1s development, the 

follow1ng 1deas are 1ncluded-w1th the purpose of prov1d1ng a feel1ng of the 

type and scope of the researcr 

a) Compar1son of the selcction accuracy of contrast1ng genotypes 

m1xtures and when dec1s1on 1s made based on agronom1c cutt1ng tr1als and 

small plot communal tr1als Several graz1ng management systems should be 

1ncluded, and as a check for dec1s1on accuracy, an1mal product1on measure-

ments under graz1ng should be done 
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b) Invest1gat1ons on the deg~e of\ fert1l1ty transfer produced under 

communal small plot graz1ng exper1ments, 1n wh1ch several levels of fertll­

lzer appl1cat1on are 1ncluded and effect of th1s fert1l1ty transfer on 

select1on accuracy 

e) Stud1es on the mechan1sms of spec1es select1on by graz1ng an1mals 

and 1ts effect on the sward, as affected by graz1ng pressure and fert1l1zer 

as compared to cutt1ng plots, when small plots are communally grazed 

Tak1ng as example one exper1ment compar1ng the accuracy of select1on 

between cutt1ng or graz1ng of small plots, 1nvolv1ng only f1ve legume 

spec1es and two compan1on grasser, w1th only one level of fert1l1zer and 

us1ng an1mal growth data as check, the f1eld layout would conta1n the 

follow1ng approx1mate 1nputs 20 ha of land, 9 km of fences and 26 water1ng 

po1nts 

It should be po1nted out that 90% of the pasture area and 80% of the 

fenc1ng est1mated for an exper1ment such as th1s, lS employed 1n the check 

plots wh1ch serve to measure an1mal product1on, the po1nt be1ng that 1f the 

methodology of small plot comnunal graz1ng do~s work, the cost of select1on 

would decrease cons1derably s1nce the number of treatments to be 1ncluded 1n 

an1mal product1on graz1ng tr1als would decrease 

D 3 Country Tr1als on An1mal Product1on Potent1al, RT-D Types 

In prev1ous sect1ons of th1s ProJect Proposal, the act1v1t1es of 

CIAT's Reg1onal Network of Trop1cal Pastures was outl1ned and the d1v1s1on 

1n 4 types of Reg1onal Tr1als emphas1zed It ~as also po1nted out that 1n 

many 1nstances, the cha1n of germplasm select1on come toan abroupt stop at 

the small plot, agronom1c level, because nat1onal 1nst1tut1ons f1nd 1t 

d1ff1cult to f1nance further select1on due to the need to use graz1ng 

exper1ments of larger magn1tude and h1gher cost 

It 1s clear that nat1onal programs w1ll not capture producers 1nterest 
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and local f1nanc1ng agenc1es support until the new germplasm has been tested 

under graz1ng and an1mal product1on f1gures made ava1lable 
• 

Graz1ng exper1ments should be des1gned 1n a very s1mple form to prov1de 

the des1red answer, mak1ng spec1al emphas1s on determ1nat1on of adaptat1on 

to graz1ng, stab1l1ty 1n the m1xtures, and measurement of an1mal product1on 

on a per-an1mal and per hectare bas1s, accord1ng to seasonal changes 

A s1mple des1gn w1ll perm1t the conduct of the exper1ments by personnel 

w1th l1ttle exper1ence Also, ma1nta1n1ng an uncompllcated set of treatments 

w1ll favor compar1sons across ecosystems, of key 1nterest to the Network 

Once Slmpl1c1ty of des1gn has been advocated, 1t should be sa1d that 

at th1s level of test1ng of the mater1al, there cannot be one r1g1d des1gn 

appl1ed to all c1rcumstances, but rather, w1th1n log1cal boundar1es, nat1onal 

programs could set-up the exper1ments 1n the way wh1ch better adJusts to 

the phys1cal and soc1o-econom1c cond1t1ons of the area of 1nfluence of the 

exper1ment To 1llustrate the po1nt, cons1derat1on can be made of one of 

the most argued top1cs 1n management of graz1ng tra1ls, that 1s cont1nuous 

vs rotat1onal of graz1ng The advantages of one system vs de other would 

f1ll many pages of d1scuss1on, but conce1vably cont1nuous graz1ng could be 

most su1ted for an area of extens1ve product1on wh1le sorne form of rotat1onal 

graz1ng could be most adequate for more 1ntens1ve m1lk produc1ng areas 

Impos1ng a d1fferent type of management would be 1llog1cal and w1ll defeat 

the purpose of 1nterest1ng producers 1n the new germplasm 

From the results of the f1rst workshop, a ser1es of low cost alterna­

tlves des1gns should emerge, wh1ch w1ll be documented and transfered on to 

nat1onal programs and wh1ch w1ll be 1ncorporated 1nto the tra1n1ng of 

nat1onal program's personnel 

As a bas1s for est1mat1ng magn1tude and cost of RT-0 type, a compar1son 

of 3 new access1ons and one control, 1n m1xture w1th the same compan1on 



spec1es, 1s used The follow1ng wculd ~ the general descr1pt1on and 

needed 1nputs 

Des1gn random1zed complete blocks 

Treatments 4 

Repl1cates 3 

Durat1on of tr1al m1n1mum 3 years 

Total number of graz1ng paddocks 12 

Area 24 ha + access roads 

Fenc1ng 6 8 km 

Water1ng 1 tower and 24 water1ng po1nts 

Salt1ng 24 m1neral boxes 

An1mals 24-36 renewed annually 

Veh1cle 110 car-day/year 

Personnel 1nputs are est1mated at 

Profess1onal staff 6 man-month/year 

Labor 24 man-month/year 

Adm1n1strat1ve back-up 8 man-month/yezr 
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Graz1ng tr1als requ1re larger quant1t1es of seed for the establ1shment 

of pastures Much of the spec1es to be seeded w1ll not have seed ava1lable 

commerc1ally In every 1nstance, the budget for an RT-D has 1ncluded an 

allocat1on for the purchase of seed The seed requ1red can be purchased 

commerc1ally 1f ava1lable For new access1ons, CIAT's Trop1cal Pastures 

Program comm1ts 1tself to produce and sell at cc;t to the nat1onal programs 

the necessary seed for the RT-Ds Plann1ng of RT-Ds w1ll have to be made 

well 1n advance to g1ve CIAT t1me for seed product1on 

The proJect cons1ders the d1rect f1nanc1al support up to 5 RT-D located 

1n areas w1th budget l1m1tat1ons but at the same t1me 1n wh1ch a S1gn1f1cant 

1mpact of the new germplasm 1s expected 



Spec1f1c locat1ons cannot be Rarned ~t th1s rnoment Analys1s of the 

results of RT-B have not been cornpleted to g1ve bas1s for obJect1ve 
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select1on of the appropr1ate s1tes However, the follow1ng locat1ons would 

rank arnong the rnost prorn1s1ng Lethem (Rupunun1)- Guyana, Olancho-Honduras, 

Calabac1to (Veraguas)-Panarná, Valle del Sacta-Bol1v1a, Estac1ón El Napa­

Ecuador, Mobl1ssa-Guyana, La Ce1ba-Honduras, El Recreo-N1caragua 

It should be po1nted out also that the "Amazon1an Product1on Systerns 

ProJect" located 1n IVITA-Pucallpa, Peru, supported by IDRC, 1s an 1ntegral 

part of the Reg1onal Network and the s1te of one of the rnaJor RT-A As part 

of that proJect, RT-Bs and RT-Ds are conternplated and w1ll, therefore, be 

part of th1s effort, but w1th funds channeled by IDRC d1rectly to IVITA' 

Tak1ng the Reg1onal Network as a whole, there sould be at least 15 RT-D 

tr1als establ1shed w1th1n the per1od of 1981-1985 The 15 tr1als w1ll perm1t 

sorne degree of general1zat1on and analys1s of common features of response 

of sorne of the germplasrn to the cont1nued effect of the graz1ng an1rnal and 

w1ll also fac1l1tate the est1rnat1on of the potent1al econorn1cal 1rnpact of 

the new germplasrn on a cont1nent-w1de bas1s 

E BUDGET 

1 Budget for Each Country RT-D 

As 1nd1cated prev1ously, IDRC w1ll f1nance up to 5 RT-Ds 1n 1nst1-

tut1ons where budgetary l1rn1tat1ons w1ll not perm1t the establ1shrnent of 

these tr1als For th1s purpose, an 1nd1v1dual and spec1f1c prOJect w1ll be 

s1gned between IDRC and each of the Nat1onal Inst1tut1ons The follow1ng 

f1gures const1tute an approx1rnate budget for each country RT-D, and the 

expected an1rnal contr1but1on of ,1at1onal Inst1tut1ons 



Expenses 

Tra1n1ng 

1n-serv1ce, 6 tra1nees-month 

M Se , 18 tra1nee-month 

Pasture establ1shment 

land preparat1on, $100/hl 

• 

seed, 10 kg/ha, $200/ha 

fert1l1zer establ1shment $80/ha 

ma1tenance $100/hl 

Fenc1ng, $1,000/km 

Water1ng fac1l1t1es 

M1neral troughs 

Amma 1 ba 1 ance 

Ammal shute 

M1neral supplements 

Subtotals 

Cont1ngenc1es, 16% 

TOTAL 

30 

Y e a r Total 

1 2 3 

-<-------US$-----

5,000 5,000 

16,000 8,000 24,000 

2,400 2,400 

4,800 

4,320 

8,000 

5,500 

500 

3,000 

3,000 

432 

36,452 

5,832 

42,284 

2,400 2,400 

432 432 

18,832 10,832 

3,013 1,733 

21,845 12,565 

4,800 

4,320 

4,800 

8,000 

5,000 

500 

3,000 

3,000 

1,296 

66,116 

10,578 

76,694 
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E 2 ANTICIPATED CONTRIBUTION OF NATIONAL INSTITUTIONS 

Country Tr1als on An1mal Product1on 

Potent1al, D, type tr1als 

- Profess1onal staff, man-month 

- Labor, man-month 

Pasture establ1shment 

Ma1ntenance, pastures, fences, 
ammals 

Pasture sampl1ng and handl1ng 
of samples 

- Use of veh1cles, car-days 

- Dry1ng and chem1cal analys1s of 
forage samples, No samples 

- An1mals, No of steers 

- Vacc1nes and med1c1nes, doses 

- Adm1n1strat1ve back-up, man-month 

1 

12 

20 

24 

24 

220 

570 

96 

384 

16 

Y e a r 

2 

30 

30 

60 

60 

550 

1440 

240 

960 

40 
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3 

30 

60 

60 

550 

1440 

240 

960 

40 
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E 3 TOTAL BUDGET FOR THE 

"TROPICAL PASTURES REGIONAL TRIAL!i NETWORK A mechan1sm for technolog1cal 

feedback, val1dat1on and transfer w1th and among nat1onal programs 1n 

Trop1cal Amer1ca" 

E X p e n S e S 
Y e a r Total 

1 2 3 

------------------- US$ ------------------

Network Act1v1t1es* 

Reg1onal Tr1als Meet1ngs (2) 50,000 60,000 110,000 
Works hops ( 4) 15,000 33,000 18,000 66,000 
Tra1n1ng (18 MM/yr ) 15,000 16,500 18,000 49,500 
Superv1sor (1/3 t1me) 22,000 24,000 26,500 72,500 
Secretar1al ass1stance 5,000 5,500 6,000 16,500 

107,000 79,000 128,500 314,500 

Development of Research Nethodology* 

Small equ1pment 3,000 2,000 5,000 
Infrastructure 17,000 19,000 36,000 
Pasture establ1shment 5,000 7,000 5,000 17,000 
Casual laborers (3 M/year) 11,000 12,000 13,500 36,500 

36,000 40,000 18,500 94,500 

Overhead* 82,000 

Subtotal* 491,000 

5 Country Reg1onal Tr1als O** 

84,568 170,542 90,665 345,775 

TOTAL 227,568 289,542 237,665 836,775 

* Money channeled through CIAT 
** Money d1rectly to the countr1es 
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E 4 Budget Notes ¿ \ 

a Reg1onal Tr1als Meet1ngs 

It 1s est1mated that the average cost per part1c1pant 1s of 

850 U S calculated 1n the follow1ng manner 

a1r travels= 600, per d1em = 40 US/day - 600 + (40 x 6) = 840 

33 

840 x 60 = 50,400 (Ten percent 1nflat1onary 1ncrease 1s calculated 
per year) 

b Workshops 

The f1gures 1n the budget are calculated as follows 

part1 c1 pants = 15 

a1r travel = 800 X 15 - 12,000 

per d1 em = 15 part1c1pants x 40 US x 5 days = 3,000 

The a1r travel 1s est1mated h1gher than 1n the prev1ous head1ng s1nce 

at least one part1c1pant may come from Austral1a Inflat1onary 1ncreases 

have also been calculated for years 2 and 3 

e Tra1n1ng 

It 1s est1mated that the proJect w1ll prov1de spec1al1zed 

tra1n1ng to 3 sc1ent1sts per year dur1ng a 6 month per1od each 

a1r travel = 600 x 3 = 1,800 

Monthly st1pends 1nclud1ng med1cal 1nsurance 

and book allowances = 730 

730 X 18 = 13,140 

d Superv1sor 

Th1s head1ng refers to consult1ng fees for a sen1or sc1ent1st 

dur1ng an equ1valent of 1/3 t1me (80 day/year) The costs have been 

calculated as follows 



consult1ng fees = 1SO, 1SO x 80 = 12,000 

per d1em = 70/day (60 travel days), 70 x 60 = 4,200 
o 

a1r t1ckets (S tr1ps/year) S x 800 = 4,000 

Other = 1,800 

22,000 
========== 

e Secretar1al Ass1stance 

f Small Equ1pment 

34 

Th1s head1ng upon to 1tems such as hoes, shovels, small f1eld 

balances, manual mowers, portable water pumps, or would be requ1red at 

Bras1l1a, Car1magua and Qu1l1chao stat1ons (please see page 2S) 

g Infrastructure 

Th1s refers to mater1als for approx1mately 3 km of fenc1g, 

26 water1ng po1nts and snall water reservo1s for each of the above stat1ons 

h Pasture Establ1shment 

It has been est1mated at CIAT the average cost of establ1shment 

one ha of exper1mental pastures 1s 200 US dollars F1gures for year one 

correspond to the establ1shment of 2S ha, and for year 2 that of 3S ha 

F1gures for year 3 correspond to the ma1ntenance of the 60 ha at an 

average rate of 80 dls/ha 

1 Casual Labor 

These f1gures contemplate the equ1valent of 3 laborers/year at 

a monthly salary of 30S US 

305 X 12 X 3 = 10,980 

J Overhead 

The overhead charged by CIAT lS 20% 
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k Country Reg1onal Tnals "D" 

The Table in page 30 descr1bes how the yearly costs per trfal 

have been est1mated Please refer to page 36 regarding the schedul1ng of 

the correspond1ng activ1t1es of these tr1als 

The figures for year one were them calculated as follows 

In1t1at1on of 2 tr1als x 42,284 = 84,568 

Year two init1ation of 3 new tr1als 

3 x 42,284 = 126,852, plus 

second year operat1on of the 2 former tr1als = 2 x 21,845 = 43,690 

126,852 + 43,690 = 170,542 

year three operat1on of the f1rst two tr1als 

2 x 12,565 = 25,130, plus 

second year operat1on of the other 3 tr1als 

3 X 21,845 = 65,535 

25,130 + 65,535 = 90,665 
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F SCHEDULE OF ACTIVITIES 

• 
y e a r 

A e t 1 v 1 t y 
1 2 3 

Conferences X X 

~Jorkshop 1 X 

Workshops 2 and 3 X 

Workshop 4 X 

Publ1cat1on of RT-D methodolog1es X 

In-serv1ce tra1n1ng X X X 

Techn1cal superv1s1on X X X 

RT-C Methodology stud1es X X X 

Publ1cat1on of RT-C results stud1es and 
methodology X 

Country RT -D 1 

Pasture Establ1shment (P E ) X 

Infrastructure Development (I D ) X 

Years of graz1ng (Y G ) X X 

Country RT-D 2 
p E X 

I D X 

y G X X 

Country RT -D 3 
p E X 

I D X 

y G X 

Count ry RT -D 4 
p E X 

I D X 

y G X 

Country RT -D 5 
p E X 

I D X 
y G X 
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Append1x 1 Allocat1on of fam1ly 1ncome and food expend1tures to beef, 
and 1ncome elast1c1ty of demand for beef by c1ty and 1ncome 
strata 

Clty Income Ex~end1ture 1n Beef as % of In come 
Quart1le Food Total e 1 ast1 c1 ty 

expend1ture 1ncome of demand 

Cal1 I 24 2 16 4 1 28 
(Colomb1a 

II 24 3 14 7 077 

III 23 3 114 o 42 

IV 18 6 5 5 o 41 

Sao Paulo 1 9 5 6 7 o 86 
(BraZll) 

II 12 5 7 o 1 18 

III 12 8 4 8 o 47 

IV 13 4 3 6 o 43 

L 1ma I 18 6 11 7 o 92 
(Peru) 

II 19 4 8 7 O 8B 

III 20 9 7 8 o 79 

IV 18 3 4 4 o 04 

Caracas I 12 4 5 7 o 80 
(Venezuela) 

II 14 3 5 7 o 54 

III 14 o 4 7 072 

IV 14 o 3 8 o 48 

Source CIAT Annual Report 1978 and 1979 
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Apperd1x 2 Allocat1on of fam1ly 1ncome and food expend1tures to m1lk and 
da1ry products, and 1ncome elast1c1ty of demand for m1lk by 
c1ty and 1ncome strata 

C1ty 

Bogota 

Cal1 

Medel11 n 

Income 
Quart1l e 

I 

II 

III 

IV 

I 

II 

III 

IV 

I 

II 

III 

IV 

Expend1ture 1n da1ry products 
as ~ercentage of 

Food 
expend1ture 

9 6 

10 o 
116 

10 6 

7 o 
9 5 

13 1 

12 5 

8 5 

11 2 

13 5 

13 1 

Total 
1ncome 

6 1 

5 3 

5 3 

3 1 

4 9 

6 o 
6 6 

4 1 

4 8 

6 2 

6 2 

3 8 

Source CIAT Annual Report 1979 

Income 
elast1c1ty 
of demand 

o 91 

o 69 

o 69 

o 52 

1 02 

o 91 

1 15 

o 37 

1 55 

1 45 

1 20 

o 56 
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Append1x 3 Cattle stock product1on and product1v1ty per head 1n Lat1n 
Amer1ca and USA, 1974-1977 

Reg1on and Country 

USA 

Trop1cal Lat1n Amer1ca 
Bohv1a 
Braz1l 
Colomb1a 
Dom1n1can Republ1c 
Ecuador 
Mex1co 
Paraguay 
Peru 
Venezuela 

Centra 1 Amen ca 

Can bbean 

Temperate Lat1n Amer1ca 

LATIN AMERICA 

* Carcass we1ght equ1valent 

Stock 
(1974/ 
1977) 

M11l1on 
heads 

127 6 

184 7 
3 o 

94 3 
23 3 
1 9 
2 7 

28 5 
5 3 
4 2 
9 5 

10 7 

1 4 

73 1 

257 8 

* Product1on 
(1974/1977) 

M11l1on 
ton 

11 23 

4 64 
o 69 
2 22 
o 50 
0,04 
o 06 
o 94 
o 11 
o 09 
o 26 

o 32 

o 03 

3 12 

7 76 

Product1on 
per head 1n 
stock 
(1974/1977) 

kg/year 

88 

25 
23 
24 
21 
20 
23 
33 
21 
21 
28 

30 

23 

43 

30 

Source Lat1n Amer1ca Trend H1ghl1ghts for CIAT Commod1t1es 1980 
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Append1x 4 Reg1onal Trials B dur1ng 1980 Well dra1ned savannas, 1sohypertherm1c 

Country 

Colomb1a 

Guyana 
Honduras 
Panama 

Tnn1dad 
Venezuela 

Local1ty 

Can magua* 
"Para1so", Puerto Galtan 
"Guayaba 1" 

"El V1ento", Puerto Lopez 
Lethem (Rupunun1) 
Olancho 
Calabac1to, Veraguas 
Los Santos 
El Chepo* 
Anpo 
Mantecal (Banco), Apure 
"Las Mar1as", Calabozo 
"Gran Sabana" 
"San Jose", El Palmar 
"Monserrate", C1udad BollVar 
Atap1r1re, Anzoategu1 
Jusep1n, Monagas 
La Esperanza 

*~11th three levels of fert1l1Zat1on 

Collaborator/Respons1ble 

So1ls and Plant Nutr1t1on Sect1on, CIAT 
ETES prOJect, CIAT 
ETES proJect, CIAT 
ETES proJect, CIAT 
J W Sm1th, Cl1ve Devers, CARDI 
M R Alvarado, t11n de Recursos Naturales (DARCO) 
M A Av1la, IDIAP 
J Qu1ntero, Fac Agronom1a, Un1v de Panamá 
J Qu1ntero, Fac Agronom1a, Un1v de Panamá 
N Persad y C Devers, CARDI 
R Torres, FONAIAP 
C Sanchez, M1n Agr1cultura y Cría (MAC) 
J Rodríguez, CVG, y Z Florez, t1AC 
Z Florez, MAC y J Rodr1guez, CVG 
V Gamboa y Z Florez, MAC 
D Sanabr1a, FONAIAP 
C Alcala y M Corado, UDO 
1 Urdaneta y R Paredes, Un1vers1dad Zul1a 

Date of 
Establ1shment 

May, 1980 
May, 1980 
May, 1980 
May, 1980 

Sept -Oct , 1980 
Sept -Oct , 1980 
Sept -Oct , 19e0 
Sept -Oct , 1980 
Sept -Oct , 1~80 

Oct , 1980 
May, 1980 

May-June, 1980 

~1ay, 1980 

... .... 



Country 

Bol1v1a 
Bras 11 
Colomb1a 

Costa R1ca 
Ecuador 

Guyana 
Honduras 
N1caragua 
Peru 

Tn m dad 
Venezuela 

Append1X S Reg1onal Tr1als B dur1ng 1980 Trop1cal forests 

Loca l1ty 

Valle del Saeta 
Barroland1a 
Caucas1a 
Puerto As1s 
Buenos A1res 
Estac1on "Napo" 
Estac16n "Pastaza", El Puyo 
Mobl1ssa 
La Ce1ba 
El Recreo 
Tara poto 

Yur1maguas 
Centeno 
Cas1gua 
Guach1 

Collaborator/Responslble 

J Esp1noza, Un1vers1dad San S1món 
J Marques Pere1ra GEPLAC 
L F Ram1rez, Fac Med Vet y Zoot U Ant1oqu1a 
D Orozco, Fondo Ganadero del Putumayo 
V M Prado, M1n1ster1o Agr1cultura y Ganader1a 
K Muñoz, lNIAP 
M Fre1re, ESPOCH 
J W Sm1th, L1vestock Development Co Ltd 
N Nolasco, Secretar1a de Recursos Naturales 
A Cruz Mallona, INTA 
J C Rodr1guez, E Delgado y W Lopez, 
INIA/ COPERHOLTA 
M Ara y D Bandy, INIA/NCSU 
N Persad y C Devers (CARDI) 
I Urdaneta, R Paredes, Un1vers1dad Zulla 
I Urdaneta, R Paredes, Un1vers1dad Zul1a 

Date of 
Establ1shment 

Sept -Oct , 1980 
Oct , 1980 
Jul1o, 1980 
Enero, 1980 
Sept -Oct , 1980 
Sept , 1980 
May, 1980 
Sept , 1980 \ 
Sept -Oct , 1980 
Sept -Oct , r980 

Oct , 1980 
Sept , 1980 
Oct , 1980 
May, 1980 
May, 1980 

... 
N 
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Append1x 6 Inst1tut1ons collaborat1ng in CIAT's Trop1cal Pastures 
Reg1onal Tr1als Network 

Inst1tut1on Country 

1 Un1vers1dad Mayor de San S1mon 
2 Empresa Bras1lera de Pesqu1sa Agropecuar1a 
3 Proyecto Pastagen (PROPASTO-Norte) 
4 Centro de Pesqu1sas de Cacao 
5 Empresa Go1an1a de Pesqu1sa Agropecuar1a 
6 Inst1tuto Colomb1ano Agropecuar1o 

Bollv1a 
Braz1l 
Braz1l 
Braz1l 
Braz1l 
Colomb1a 

7 

8 

9 

Facultad de Veter1nar1a y Zootecn1a, U de Ant1oqu1a Colomb1a 
Fondo Ganadero del Putumayo Colomb1a 
Inst1tuto Colomb1ano de H1drología, Metodología y 

Adecuación de T1erras 
10 M1n1ster1o de Agr1cultura y Ganader1a 
11 Inst1tuto Nac1onal de Invest1gac1ones Agropecuar1as 
12 Car1bbean Agr1cultural Research and Development 

Instltute 
14 M1n1ster10 de Recursos Naturales 
15 Inst1tuto Nac1onal de Tecnología Agropecuar1a 
16 Inst1tuto de Invest1gac1ón Agropecuar1a 
17 Facultad de Agronomía, Univers1dad de Panamá 
18 Inst1tuto Veter1nar1o de Invest1gac1ones Trop1cales 

y de Altura, Un1v de San Marcos 
19 Inst1tuto Nac1onal de Invest1gación Agropecuar1a 
20 Fondo Nac1onal de Invest1gac1ones Agropecuar1as 
21 M1n1ster1o de Agr1cultura y Cr1a 
22 Un1vers1dad de Or1ente 
23 Un1vers1dad del Zul1a 
24 CorpordClÓn Venezolana de Guyana 

Colomb1a 
Costa R1ca 
Ecuador 
Guyana and 
Tnmdad 
Honduras 
N1caragua 
Pan ama 
Panama 

Peru 
Peru 
Venezuela 
Venezuela 
Venezuela 
Venezuela 
Venezuela 
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