
2 5 A9R 1985 

CIAT 

BO·t9Bt 

Program and Budget · 

~~O INTERNACIONAL DE AGRI 
CULTURA TROPICAL -
PROGRAM ANO BUDGET AÑO 

vols 

Draft for consideration at 
the meeting of the Board of Trustees, 

17-19, May, 1979 

1983 

........ ,,~ ~\: 

( 

•• ' J• 1 ! . . 
'.,. ~," r ,_ \\ : 

¡entro Internacional de Agricultur TtQPiCI!I. · g!_A:T; -~ •. 
1 ... ' . --1 ,_) ! :__ '· ~ 



CONTENTS 

OBJECTIVES - not included in this draft 

THE 1980/81 BUDGET REQUEST AND PROJECTION 

SUMMA.RY OF ACHIEVEMENTS - not included in this draft 

PROGRAM COMMENTARIES 

Crops Research 
Office of the Director 
Beans 
Cassava 
Rice 
Genetic Resources 
Laboratory Services 
Station OperaHons 

Land Resources Research 
Office of the Director 
Tropical Pastures 
Ecosy~tems Components (Special Projects\ 
Carimogua Station 
Data Services 

lnternational Cooperation 
Office of the Director 
Troining and Conferences 
Communication Support 
Documentotion Services 

Admi nis tration 

General Operating Expenses 
(!'§.:: D TT 
~- 2J[J ¿j/-~\ [_ J 

BI BLtOTECA 

14 hAR. 1985 

Page No. 

7 
10 
19 
27 
34 
38 
41 

43 
46 
53 
55 
57 

61 
69 
73 
77 

82 

84 



CAPITAL REQUIREMENTS 87 

APPENDIX TABLES 

l. Summary of Man-years and Costs by Program & Activity 
11. Summary of Sources and Application of Funds 

111. Summary Financia! Data 1978- 1981 
IV. Table of Positions and .VOnpower 1978 - 1981 
V. Projection of Positions and Manpower 1978 - 1983 

Note: Figures given in this document are in United States dollars 
unless otherwise i nd i cated. 

23/ 2/ 79 -



l. 

T HE 1 980 - 1 981 

BUDGET REQUEST AND PROJECTION 

The proposed budget for 1980-1981 omounts to $34,142,000 for core operations, 
divided $15,920,000 for 1980 and $18,222,000 for 1981 and $1,461,000 for 
capital divided $ 915,000 &or 1980 and $54.6,000 for 1981. The proposed budget 
includes 76 senior staff positions including 14 for regiona.l services staff 12 of 
which hove not previously been projected as core funded. The 62 senior staff 
positions net for 1980, if regional services are excluded, represents an increase of 
one position over those budgeted in 1979 (note the 1979 budget includes 2 positions 
now classified as regional services staff}. 

The following table gives a comparison of budgeted amounts for 1978 to 1981: 

1 2Z8,LZ2 ~ rQp!:m~d l 28Q/ 8 l 
% 

1978 1979* Total 1980 1981 Total lncr. 

Core operations ($000) 9977 12619 22596 15920 18222 34142 51 
Capital ($000) 755 788 1543 915 546 1461 ( 5) 

10732 13407 24139 16835 18768 35603 47 
In come 432 400 832 400 400 800 ( 4) 

Net Requirements 10300 13007 23307 16435 18368 34803 49 

* Budget adjusted for $82 ,000 underspent in 1978 portien of the 1978/ 9 
budget period. 

In previous years it has been assumed that regional services staff will be special 
project funded. We are now recommending that this very important function be 
incorporated in our core funded operations. We hope, however, that the sorne donors, 
who hove in the post funded the few regional services staff positions as special 
projects and other similar donors, wil l be able to fund these activities as restricted 
core in the future. The following table gives a comparison of senior staff positions. 

Senior Staff Positions 1978 1979 1980 1981 

For research activities, etc. 59 59 62 62 
For regional services 2 2 1 1 14 -

61 61 73 76 
--- -- -- --
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A substantial part of the increase in the 1980/ 81 budget over the 1978/ 79 
budget is due to the one time effect of incorporating regional services staff in the 
core budget. The following table compares the budgets for the two periods and 
projections separated between research activities and regional ser\tices (figures are 
in 1979. dollars). 

Research Activities 

Budgeted & projected in 
1978/79 budget 

Current propaso 1 

Regional Services 

Budgeted & projected in 
1978/79 budget 

Current proposal 

1978 1 979 1 980 1981 
(Constant 1979 dollars) 

11 045 * 11403 
10949 12485 

148 
148 

134 
134 

*12997 
13875 

283 
683 

* 13256 
14371 

283 
1017 

* Adjusted for extra $625,000 provided for inflation in 1979. 

Another factor wh ich makes the percentage in crease of 1980/ 81 over 1979/ 80 
appear high is inflation between 1978 and 1979. To correct this distortion, the 
following table sets out budget figures for all the years 1978 to 1981 and shows 
increases in rea 1 terms between each year and each two year budget. 

Oeerations Budget ( ~ thousand 1979) 
Without New With New 
Regional Serv. Regional Serv . 

1978 11 '097 11,097 
11979 12,619 12,619 
% increase 1979/78 T4% 14% 
1980 14.032 14.558 

% increase 80/79 11 % 15% 
1981 14,521 15,388 
% increase 81 / 80 3% 6% 
1978-79 23,716 23,716 
1980-81 28,553 29,946 
% increase 80-81/ 78-79 20% 26% 

In addition to the total of $1,461 ,000 for capita l, we are including increases 
of $350,000 in 1980 and $200,000 in 1981 for working capital to maintain the 
tota l available at the equivalent of 30 days' operating expenses. 
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The following toble onolyses the difference between the 1978/ 79 core operotions 
budget ond the proposed budget for 1980/81. A brief explonotion of eoch of the 
increoses is given in the parogrophs following the toble (the porogroph numbers 
refer to those given against eoch item in the table) : 

$ 000 % 

1978/ 9 Core Operations Budget 22,596 

l) 

2) 

3) 

4) 

5) 

6) 

Cost of full two years' operation with level 
of activit)t assumed for end of 1979 

a) For inflation between 1978-1979 
b) For real increases in 1978-1979 

lnflotion 

Expansion of research activities: 
a) Additional senior staff (5) 
b) Additional scientific & sup .staff (17) 
e) Additional support . staff (57) and funds 

for honoraria, temporary employees 
and overtime 

d) Additionol supplies, services & trove! costs 

Expansion of regional services 
o) Additional senior staff (12) 
b) Additional support staff (24), & temporory 

employees & overtime 
e) Additionol supplies, services & trove! costs 

Other increases 
a) Assistant to the Director General 
b) Additionol positions in lnt.Coop.& service 

l 1718 
477 

4,196 

389 
189 

689 
427 

805 

282 
307 

108 

7.6 
2. 1 

18.6 

"1.7 
0.8 

3.0 
1.9 

3.6 . 

1.2 
1.4 

0.5 

units 495 2. 2 

e) Additional supplies, services and general 
operoting expenses 870 3.8 

d) Additional trainee stipends & ollowances, temp. 560 2.5 
e) Additional equipment replacement 384 1. 7 
f) Contingency 106 0.5 

Reductions in Programs 
a) Discontinuotion of Swine Program 
b) Senior staff for troining in communication 

( 412) 
( 44) 

( 1 • 8) 
(o. 2) 

1980/81 BUDGET 34,142 51.1 
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la) The 1978/1979 revised budget included increases in costs beca.use of inflation 
during the period. Besides the effect of inflation between 1979 and 1980 
and 1981, (covered in the 2) below) f·he 1980/81 budget is greater than the 
1978/79 budget because it incl udes two years at the 1979 level of prices 
rather than only the one year at that level in the 1978/79 bedget. 

1 b) The 1978/79 budget included increases of seven senior staff, 22 scientific and 
supervisory level personnel and 173 clerical and other support staff. These 
increases occurred gradually over the period and in some cases recruitment 
was si ower than expected. In 1980/81 , except for the norma 1 a ttri tion 
represented by the vacancy factor, we expect these positions to be filled for 
the full period. The extra cost in 1980/1 will be about $477,000. · 

2) The relatively high rotes of inflation pertaining in Colombia in 1976 and 1977 
hav~ apparently decl ined somewhat in the last year so that official figures 
for 1978 show an inflation rote of 20%. In addition, devaluation of the 
Colombian peso, which was only 4% versus the dollar in 1977, increased in 
1978 to 8% and is expected to be 1 0% in 1 979. 

In projecting inflation and devaluation, we hove soug,t information fram severa! 
sources to arrive at various rotes of inflation for Colombia and the United 
States (the country from which we import most items not purchased locally) 
and the rote of devaluation of the Colombian peso. The rotes so determined 
were then weighted according to the mix of locally purchased and imported 
goods and services to develop composite rotes. These rotes, which hove been 
used in arriving at the global inflation figures shown in the previous table and 
table l,are as follows: 

1980 1981 1982 1983 

Staff costs 9.9% 8.7% 8.7% 8.7% 
Supplies and services 7.6% 7.6% 7.6% 7.6% 
Travel 7.4% 8.2% 8.7% 9.4% 
Petroleum products 50.0% 50.0% 50.0% 50.0% 

3a) The following additional senior staff positions are proposed for research: 

Beans 
Cassava 
Rice 

Agronomy - Crop Systems 
Feeding Systems (Utilization) 
Physiology/ Agronomy (Upland Rice) 
Breeding (Upland Rice) 
Economics (Upland Rice) 

3b) A total of 17 additional scientific and supervisory leve! positions (research 
associates and assistants) are proposed. This provides a ral"io of 2 per senior 
staff plus an extra one for the economist in each program and an administrative 
assistant for each coordinator. 
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3c) A total of 57 extra clerical and other support positions are proposed. These 
increases are net of reductions of 30 laborers due to mechanization noted in 
the section on capital. In addition honoraria, temporary employees ond 
overti me i ncrease by $260, 000. 

3d) These increases are for the additional costs associated with the increase in 
senior staff and other increases. 

4o) The following additional senior staff positions are proposed for regional services: 

1980 

Beans Eastern Africa 
Central America & Caribbean 

Cassava : Andean Zone 
Asia 1 

Tropical 
Pastures 

Southern Cone - S.America 1 
Central America & Caribbean 

Southern Cone - S . America 
Humid Tropics 1 
Humid Tropics 11 

1 9 8 1 

Eastern Africa 11 

Asia 11 
Southern Cone - S~ Ameri ca 11 

In addition two existing positions based in Brazil will in future be considered 
as regional services personnel for the Southern Cone. 

4b) Each regional services staff position is budgeted with a secretary and a technician. 
This represents an increase of 24 positions. In addition funds are provided for 
temporary or contract employees in each location. 

4c) Each regional services staff position has been budgeted with $4,000 for suppl ies, · 
and services and $1 O, 000 for travel. 

5o) This budget follows a new organization structure which the Director General 
will be presenting to the Board. The only increase in senior staff positions is 
one for an assistant to the Director General. 

5b) Additional scientific ond supervisory leve! positions are proposed for lnterna
tional Cooperation (7) and Administration (1). Al so 25 addi tional other support 
staff are proposed for the general operating units. 

5c) These increases are for the expansion of activities and physical structures. 

5d) The training budget includes funds for granting scholarships for the academic 
part of an MSA degree not previously budgeted and an increase in the number 
of visiting research ussociates and thesis scholars. Al so, temporary employees 
and overtirne funds hove been increased in sorne of the lnternational Cooperation 
and service units . 
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Se) The estimated cost for equipment replacement is $334,000 in 1980 and $41 3,000 
in 1981 which is an increase of $384,000 over the 1978/ 9 total. 

Sf) A contingency amounting to 1 per cent of the total budget has been included 
to allow the Director General to cover unexpected needs for funds or support 
pos i tions wh ich de ve lop duri ng the budget period. 

6a) A separate report and recommendations regarding the Swine Program will be 
presented to the Board of Trustees. This budget proposal assumes that the program 
will be terminated at the end of 1979. 

6b) After thorough review of the resul ts of decentralizing training to the individual 
programs ond the consequent needs of the centralized coordination and support 
function, it has been concluded that the second senior staff position is not 
required. The presently budgeted position, which is unfilled, will therefore be 
el iminated in 1980. 

BUDGET CHANGES 

In each section of this document which deals with a particular program or unit 
expalantions are given for changes in budgeted resources. There are certain changes, 
however, which affect almost every unit which are more conveniently handled 
globolly. The following parographs exploin these chonges. 

1) The concept of vaconcy factors, introduced in the 1978/79 budget, to recognise 
the delays in filling new positions and finding replacements when staff leave, 
has been continued in this budget proposal. The vaconcy factors for local 
staff hove preved to be reasonable but for senior staff we hove increased the 
factor appl ied from 2% to on average of 1 0% to recognize the low fill ratio 
(man-yeors divided by positions) every year in this ' category. 

2) Senior stoff costs increase in 1980 above normal levels because distributed 
personnel costs are substontially increased by the cost of relocating the 
Jorge numbers of new senior stoff. 

3) Most services are centrd ly provided ond no 11 chorge 11 is mode to progroms 
or units for their use of the services. Previously there wos one exception to 
this norm for the cost of printing publicotions which were budgeted within 
each progrom. Now this has been chonged so thot os from 1980 oll such 
costs are budgeted within the Communication Support Unit. This results in 
reductions in services in mony programs. 
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DIRECTOR CROPS RESEARCH 

RESOURCES - CORE 

Personnei-Mon-yeors Senior Stoff Scientific & Supervisory Clerical & Other 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 8213 -- -- -

Director 
N.N. 1.5 2.0 2.0 2.6 '2.0 2.0 11.4 12.0 12.0 

Voconcy Factor - - - o. 1 o. 1 o. 1 0.6 0.9 0.9 

1.5 2.0 2.0 2.5 1.9 1.9 10.8 11.1 11.1 



Direct Costs (US Dollors) 

Current Budget 

1978 1979 
Actual Revised Total 

-
Proposed Bud~.J · 

1980 1981 

8. 

Total 
% 

lncr. 

Personnel 155,876 234,868 

Supplies 240 5,580 

390,744 246,060 

5,820 1 ,500 ' 

244,329 

1,500 

490,389 1 26 

3, 000 ( 48) 

Services 228 3,626 3,854 100 lOO 200 ( 95) 

Trovel 10,167 18,044 28,211 22,200 22,200 44,400 57 

Reploc. Equip. 31 31 

166,542 262,118 428,660 269,860 268,129 537,989 26 

BUDGET CHANGES 

The two director positions for crops research and land resources research hove 
been created out of the previous positions for Associate Director General - Research 
and Coordinator of Special Studies. The costs for 1978/79 of these positions and their 
support hove been divided equally between the two new offices. In addition, the 
$ 155,000 which is 60% of funds for post doctorals (40% is included in Training) and 
visiting scientist funds of $90,000, hove been divided between the two offices in 
proportion to the total reseorch budgets of the two divisions. 

The office of the Director inc.ludes six clerical and other support staff starting 
in 1980. 



PROGRAM COMMENTARY 

The objective of the Crops Reseorch division is to develop improved plant 
material and associated low-cost production technologies in cassava, field beans, 

9. 

and rice. The division is comprised of three major research programs (Bean Program, 
Cassava Program, Rice Program) plus a cluster of three research support u ni ts (Station 
Operations, Genetic Resources, Laboratory Services). The Director of Crops Research 
has the overol! responsibilities for all research activities in the division. 
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BEAN PROGRAM 

RESOURCES - CORE 

Personne 1-Man-years Senior S taff Scientific & Supervisory Clerical & Other 

78/ 9 80/ l 82/ 3 78/ 9 80/ l 82/ 3 78/ 9 80/1 82; -- -- -- -

Research 

Soil Microbiology 
P. Graham 2.0 2.0 2.0 3.6 4.0 4.0 18.5 19.7 21.0 

Physiology 
D. laing 2.0 2.0 2.0 4.0 4.0 4.0 28.6 30.0 30.0 

Breeding 1 
S. Temple 2.0 2.0 2.0 1.7 2.5 4.0 27.0 28.5 29.0 

Breeding 11 
S. Sil')gh 2.0 2.0 2.0 1.7 3.5 4.0 18.6 21.7 23.0 

Virology 
F. Morales 0.6 2.0 2.0 3.4 4.0 4.0 21.0 20.7 21.0 

Micology 
H. Schwartz 2.0 2.0 2.0 3.5 4.0 4.0 15.0 23.0 28.0 

Entomology (Coord.) 
A. Schoonhoven 2.0 2.0 2.0 4.0 5.5 6.0 48.7 59.8 54.0 

Breed .Agr. (CI i mb. Beans 
J. Davis 1.4 2.0 2.0 3.7 4.0 4.0 19. l 23.7 26.0 

Agronomy (Prel. Trials) 
M. Thung 2.0 2.0 2.0 3.5 4.0 4.0 1 o. 1 20.0 20.0 

Agronomy (lntl. Trials) 
O. Voysest 2.0 2.0 2.0 4.0 4.0 4.0 22.0 22.0 22.0 

Agronomy (Crop. Syst.) 
N . N. - 1.5 2.0 - 2.0 4.0 - 14.7 23.0 

Economics 
J. Sanders 2.0 2.0 2.0 5.4 6.0 6.0 6.7 9.7 10.0 

20.0 23.5 24.0 38.5 47.5 52.0 235.3 293.5 307 .e 
Vacancy Factor 0.2 1.5 2.3 1.3 2.9 3.1 22.9 24.t 

19.8 22.0 21.7 37.2 44.6 48.9 235.3 270.6 282. '-
Regional Services 

Central Amer. & Caribb 
G. Galvez 1.5 2.0 3.2 4.( 

Eastern A frica 1-N. N. 1.5 2.0 3.2 4.( 
Eastern A frica 11-N. N. 0.5 2.0 1.3 4.( 
Southern Cone - N. N. 0.5 1 • : 

3.5 6.5 7.7 13 .: 
Vacancy Factor 0.3 0.7 0.5 0.1 

') ') 
" Q 7.2 1~ •' 



Direct Costs (US Dollars) 

Research 

Personnel 

Supplies 

Services 

Travel 

Replac. Equip . 

Regional Services 

Personnel 

Supplies 

Serví ces 

Travel 

Replac. Equip. 

Current Budge t 

1978 1979 
Actual Rev ised 

894,251 1,133,052 

85,027 100,000 

40,911 31 ,525 

75,400 81,257 

6,695 34,000 

~ '102,284 1,379,834 

Current Budget 

1978 1979 
Actual Revised 

Tota l 

2,027,303 

185,027 

72,436 

156,657 

40,695 

2,482, 118 

Total 

1980 

1, 235,513 

115,000 

10,000 

103,350 

38,000 

1,501 ,863 

11. 

-
Proposed Budge t 

1981 

1, 269,492 

115,000 

10,000 

103,350 

51,000 

1,548,842 

Total 

2,505,005 

230,000 

20,000 

206,700 

89,000 

3,050,705 

----- · 

24 

24 

( 72) 

32 

119 

23 

·- - --' 

Proposed Budget 

0/o 

1980 1981 Total lncr. 

83,472 185,352 268,824 (]) 

·9,000 10,500 17,500 (]) 

2,000 3,000 5,000 (]) 

20,200 30,300 . 50,500 (]) 

- -

112,672 229,152 341,824 (X) 
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. BUDGET CHANGES 

An odditionol senior stoff position is proposed for ogronomy (cropping systems). 
With this oddition the ogronomy group for climbing beans, preliminory triol s, interno
tionol triols, ond cropping systems is completed. The previously projected position for 
o lunotus breeder is not now proposed {see Program Commentory below). 

Scientific and supervisory staff are increosed by two for the new position ond 
one for on odministrotive ossistont. 

Four regional services stoff ore proposed --two storting in 1980, one in }981 
ond one in 1983. The position to stort in 1980 is for the region covering Central Ameri ca 
ond the Coribbeon. The position has been ovoiloble since September 1977 ·under the 
ouspi ces of the UNDP special project on lnternotional Cooperation, ond funding is 
ossured through June 1980. lt is hoped thot UNDP will continue funding of the 
position os restricted core thereofter. The function of the position is to (a) provide o 
formol link between the Sean Program with regional ond notionol institutions in the 
oreo; (b) to provide collaborotors of the Bean Program in the region with promising 
germplasm ond technicol ossistonce; (e) to coordinote the evoluotion nurseries of the 
Beon Progrom in the region; (d) to carry out too limited degree bean research project 
thot deol with regional problems (e.g., beon golden mosoic), ond (e) to identify pro
fessionols for CIAT troining ond to engoge in follow-up activities of post CIAT troining 
partí ciponts in the region. 

As the reseorch results of the Beon Program increosingly toke on the form of 
improved beon production technology, it is deemed importont to expond the active 
internotionol colloborotion efforts to other importont bean production oreas of the world. 
Of foremost importonce is the Eostern Africo region where large oreas ore plonted to 
beans ond where beons constitute o mojor protein source in the diets of the population. 
The proposed regional serv ices staff posi tions (one to stort in 1980, the other in 1981) 
ore to follow in the footsteps of on existing Dutch foreign aid project in the reg ion. 
The proposed positions ore (o) to provide formal links with reseorch/ development agen
cies in the oreo; (b) to ossess the bean production constraints in the region ond to carry 
out on o limited basis reseorch projects that hove o beoring on the production constroints 
in the oreo; (e) to build up o network of collaborotors in the region ond to service thi s 
network with promising plont material ond technicol ossistonce¡ ond (d) to orrange for 
the reg ional evoluotion of promising fines. Given the local preponderonce of determínate 
cultivors (ond the need to introduce improved meteríais from the CIA T breeding progrom), 
plus the importonce of diseoses os o mejor production constroint, it is onticipated thot 
the two proposed stoff positions would be for on ogronomistjbreeder ond a pothologi st. 
A request has been mode to the Dutch Government for res tri cted core fundí ng for the 
two Eostern Africo positions. 
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PROGRAM COMMENTARY 

lmportance of Beans 

Beans (Phaseolus vulgaris L.) are an important protein component of diets in 
many countries, especially for lower income people. The FAO estimates wor ld annual 
production at around 12.3 million tons, but this is known to include other grain legumes. 
Latin Americe annually produces 3.7 million tons, or about 35 percent of the world 
total, with Brazil (2. 1 million tons) and Mexico (1 million tons) being the largest 
producers. East Afri'ca is also an important dry bean zone, with around 1 million tons 
produced annually. In that orea people strongly depend on beans as a source of pro
tein. 

During the last decade production in Latín Americe has increased only 0.27 
percent per year, far below the 2.8 percent annual population growth rote. lmproved 
production was achieved through increases in the orea sown, while productivity 
decreased overall. Production and productivity increased however, in o few countries, 
particularly those with active bean improvement programs. As a consequence of 
decreased availability of beans, per copita consumption in Latin Americe has declined, 
in sorne countries very dramatically. In the last decade, per copita consumption in 
Peru decreased from 9.3 to 5.7 kg and in Brazil, from 26.6 to 22.2 kg. This decline 
in consumption will of necessity mean further deterioration in the diets of the lower
income segment of the population. 

Problems of the Crop 

While the yield potential of many of the commercial vorieties now in use in 
Latin Americe ranges from two to three tons per hectare, average yie lds are only 
ar·ound 600 kilograms. The principal reason for this low actual yield appears to be 
the heavy disease pressure on beans. Beans are susceptible toa wide spectrum of 
diseases which reduce yields in sorne oreas to less than 100 kg./ha. Severa! diseases 
are seed-transmitted, and thus are widely distributed. While it is genera ll y recognized 
that diseases are more severe in Latin Americe (the genetic center for beans), diseases 
are al so numerous and severe in A frica, possibl y due to seed-borne disease introduction . 
Beans also suffer from strong insect pressures. Both pest factors make beans a high-risk 
crop unable to compete with soybeans, sorghum, etc. for the better lands. Conse
quently, beans hove been forced into more marginal lands where they face additional 
hazards of uncertain rainfall and low nitrogen and phosphorus levels in the soil. 

The principal fungal and viral diseases, all seed-transmitted, are bean common 
mosaic virus (BCMV), anthracnose, angular leaf spot, and bacteria! blight. Bean rust 
is highly variable in incidence and, wh ile nota seed-transmitted pathogen, severely 
affects yields in all bean production zones. Severa! other diseases, e.g. halo blight, 
golden mosaic virus, yellow mosaic v irus, ascoch yta, grey spot, etc. are occasionally 
and/or locally important. 

Empoasca leafhoppers are the principal insect pest but chrysome lids, pod borers, 
mites, bean flies, and soil pests, are also important. Stored beans are highly susceptib le 
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to bruchid damage and the absence of adequate storage technology forces the prompt 
marketing of beans. This enhances price fluctuations over and above those caused by 
production variations. 

Bush beans in man y oreas are of ver y poor p lant type. Lodg i ng and conse
quent pod contact with soil contribute to pod rot and the accumulation of pathogens 
in the seed. The absence of certified, disease-free seed production programs in 
Latin Americe, and the custom of most farmers to save their own seed enhances 
the disease pressure from seed-borne diseases. With respect to climbing beans, most 
materiols are excessively vigorous, of late maturity and with low yield potential. 
The interaction of these types with available or improved maize varieties is of critica! 
importance to the improvement of climbing beans, but has not yet been evaluated 
adequately. 

Through trove!, visits of national program scientists and col laborative exper
iments we hove a reasonably accurate conception of production constraints. How
ever, more knowledge is desired on production oreas, cropping systems and soil and 
climatological conditions affecting bean production. 

Program Objectives 

The Bean Program's principal objective is to produce, in collaboration wif-h 
national programs, technology which will lead to improving bean productivity and 
production. The following primary activities support the principal objective. 

l. Genotype improvement, especially for disease resistance. Short-term 
objectives are resistance to BCMV, rust, bacteria! blight, angular leaf spot 
and leafhoppers. Longer-term objectives are in the orea of plant orchitecture 
improvement. While stability and potential, increased bean quality ond 
efficie~cy.iri fertilizer_use wtll be added os objectives in the f_uture. 

2. Development of improved ogronomic practices compatible with improved 
genotypes ond different cropping systems. 

3. Training to strengthen the research and technology tronsfer activities 
of cooperating national progroms. 

4. lnternationol cooperation at oll levels for the development of an active 
beon research network throughout the torget oreas. 

Program Strotegi es 

The varietal improvement program depends heavily on the vost genetic 
variobi 1 ity avoiloble in the CIA T germplasm collection managed by the Genetic 
Resources Unit. Porents are selected from this collection and hybridizotions made to 
combine the following desired genetic voriability. 



15. 

1 . Resistance to priority diseases and pests, whi le maintaining or increasing 
yield potential. Where pest resistance levels are inadequate, they are 
being increased through special breeding activities. Additional projects 
are under way to incorporate resistance to golden mosaic virus, Apion 
andweb blight. 

2. lmproved plant architec ture with 
mechanism), and improved yield 
to fit various cropping systems. 
also being sought. 

lodging resistance (as a disease avoidance 
potential and variability in maturi ty 
Sorne degree of drought tolerance is 

3. Decreased dependence on fertilizers is being sought by breeding for more 
efficient bean variety/Rh izobium strain combinations that hove higher 
nitrogen fixation levels. Genotypes which can util ize applied phosphorus 
efficiently are also being investigated. Variability for tolerance to 
high soil aluminum is being eval uated al.though the program tries to con
centrate most of its resources in those 'oreas where beans are now being 
produced and which ore, at worst, only moderately acid in reaction 
(except for oreas in Brazil). 

4. Germplasm variability for protein content, cooking time, and other 
qua lity aspects hove been encountered. A close monitoring of parents 
and breeding nnes will be maintained by the Food Quality Research 
section in CIAT's Laboratory Services Unit. 

5. Photoperiod insensitivity is proving useful in the relatively wide adapta
tion of advanced materials. 

6. The bean progrom has to obey national and local seed color and seed 
size preferences which vary greatly from country to country. An 
overall reduction in seed size of the many large-seeded commercial 
materia ls appears justified from agronomic and economic viewpoints. 

Agronomic practices are usually rather site-specific; these will remain as 
national program responsibilities, particularly with respect to plant density, weed 
control and ferti 1 i zer use. 

Genetic improvement of the lima bean (Phaseolus lunatus} that was considered 
in earlier budgets would require strong support from both the agronomy and pathol ogy 
groups of the bean team. Both ore oreas where the P. vulgoris improvement program 
presently requires all available resources. In addltion, inquiries at national pro
gram levels suggest that there is littl e demand for improved lima bean germplasm . 
While Mexico and Peru are interested in the crop it appears that breeding work 
can be handled adequately by national programs. lt is concluded, therefore, that 
we should maintain our world responsibi 1 ity for the lima bean through germplasm 
collection, evaluation, maintenance and distribution and that these tasks could be 
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hondled by o postdoctorol fellow ottoched to the Genetic Resources Unit. The 
Sean Program intends to convert the previously projected position for 1980 and 
onwards for the P. 1 uno tus breeder to o cropping systems ogronomist. This chonge 
wi 11 relieve pressures on the other two ogronomists and considerabl y strengthen form
level testing of new technology and troining efforts. 

The following progrom structure and responsibilities ore envisaged for 1980 

and beyond: 

1. Breeding (Bush Beans) 

The two existing positions remoin, although both scientists will hove 
increosed involvement in prel iminory ond internotionol yield testing 
with respect to porent and progeny evaluotion. 

2. Breeding-Agronomy (CI imbing Beons) 

The breeding responsibilities for this position remoin but emphosis on 
agronomic aspects of the bean/moize direct association ond relay systems 
wil l be increosed. Orgonization of the internotionol yield and odopta
tion progrom for climbing beans is assigned to the ogronomist indicoted 

below. 

3. Agronomist (Preliminory Yie ld Testing) 

The responsibilities of this position include: (o) preliminory yield evo
luation of advonced 1 ines from the bush bean breeding progrom in 
colloborotion with the breeders, (b) screening of germplosm and odvonced 
lines for toleronce to odverse soil conditions, particularly low phosphorus 
content, low pH ond high aluminum soturotion, ond (e) ospects of the 
intercropping of beans with crops other thon moize. 

4. Agronomist (lnternotionol T esting Progrom) 

The responsibilities of this position include: (a) the organizotion of the 
international yield and odoptotion nurseries for both bush ond climbing 
beons, ond (b) seed multipl icotion for these networks. 

5. Agronomist (Cropping Systems) 

This position wi ll hove responsibilities for evoluating new beon technol
ogy within the prevailing cropping systems for beons in the torget oreo 
porticularly with respect to developing methodologies for on-form tech
nology evoluotion. The position will includeo training component os 
well as non-site specific cultural practices ogronomy . 

The remoinder of the progrom senior stoff scientists (the entomologist, econ
omist, physiologist, pothologist (fungol), virologist, and microbiologist), will 



17. 

continue in their present responsibilities. The economist wi ll continue to hove an 
input in farm-level evaluation of technology, including studies on constraints to 
technology adoption by farmers, and in the orea of analysis of macro- and micro
production and consumption data. He will also be invo lved in evaluating interna
tional yield test data. 

Bean improvement is a difficult task for the relativel y small CIAT -based 
program to achieve in isolation. Through an a ggressive training program we hope 
to roise the scientific capabil ity of bean researchers in the target orea and to 
catalyze research within the national programs. Two short courses per year and 
postgraduate internships are the main vehicles to achieve the goals. ln-country 
train ing courses ore foreseen for 1980 and onwards. 

With improved technology being developed and the increosing intensity of 
our network it has become necessory to post staff outside CIAT to coordinate the 
multiple aspects of the network. The fi rst outposted staff became operative in 
Central Americe and the Caribbean in 1977. A second positi on is planned to 
initiate our collaboration with East Africa countries by stationing a senior scientist 
in that orea, followed by a · further position in 1981 for the sorne region. 

Status of the Program 

The program has identified genetic variab i 1 ity for resistance to most pests 
but in sorne cases, further pyramiding of resistan ce levels is required. The program 
makes severa! thousand hybridizations a year, and these progenies pass through a 
successive set of nurseries to test for pest resistances, adapta tion and yield. Unes 
that enter international testing possess resistance or tolerance to three or more 
pests and hove a yield potential equal or superior to commercial varieties. The 
best selections wi thin each main color group, both for bush and cl imbi ng beans, 
are entered annually into internationa l yield and adaptation nurseries. The entries 
include not only CIAT breeding lines, but also el ite materials from national pro
grams. In the non-block seeded lines, the improved materials frequently require 
fine tuning with respect to seed size and color. From previous international nur
series national programs hove selected lines for hybridization and reg ional testing, 
and sorne hove been named or ore to be named as new varieties in the near future. 
For example, Cuba, the largest importer of beans in Latin Ameri ca , expects to 
be self-sufficient in beans in few years based initially on the variety ICA-Pijao, 
selected from international yie ld testing. In Honduras, early segregating progenies 
from crosses at CIAT were further selected by former trainees and four lines are 
being multiplied after successfu l regional testing. Agronomic studies on farms hove 
shown that herbicide use and increased plant densities are profitable for farmers. 
lnsecticides and fungicides are only acceptable as curative spra ys, wh il e fert ilizer 
use is a risky investment when c li matic conditions are li kely to affect yield . Beans 
associated w.ith mai ze reduce pest inddence levels, and safe seed storage can be 
achieved by' :treati_ng beans with vegetab le oi ls. 
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SPECIAL PROJECTS 

The UNDP provides funds for an integrated training and international 
cooperation project which includes an international cooperation expert (regional 
services coordinator) for Beans in Central Americe. Funds provided cover the 
expert through June 1980 at wh1ch time, as noted earlier, the position is 
proposed as core funded. 

A collaborative project between the University of Gembloux ond CIAT 
has been funded by the Belgian Government since 1977. The project is to work 
in the oreas of germplasm evaluation, flower physiology and interspecific 
hybridization of a range of Phaseolus species. The project involves one FAO 
associate expert stationed ot .CIAT1 with support personnel and other costs totalling 
obout $24,000 per annum. 

In addi tion to the abo ve, bi latero 1 fundí ng through C lA T for personne 1 
directly assisting national institutions is being provided or has been requested for 

the followi ng: 

Guatemala: 

Peru, Bolivia, 
Ecuador: 

Two professionals are stationed at the Instituto de Ciencia 
y Tecnología Agrícola (ICTA) through which CIAT colla
borates with ICTA in the development of the research and 
extension programs of that institution. The two USAID
funded posi tions are: 

-Bean Production/ Piant Pathology Specialist 
(through February, 1980) 

-Agronomy/Bean Production Specialist 
{through April, 1980) 

A request for funding of one Bean Agronomy position 
to serve this orea has been submitted to the Swiss 
Government. The project is to be of a four-year 
duration, and, if funded, will start in the latter half 
of 1979. 
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CASSAVA PROG RAM 

RESOURCES - CORE 

Personne 1-Man-years Senior Staff Scie ntific & Supervisory Clerical & Othe1 

78/ 9 80/ 1 82/ 3 78/9 80/1 82/ 3 78/9 80/ 1 8 3 -- --
Research 

Feeding Systems - N. N - 2.0 2.0 - 3.0 4.0 - 16.0 18.0 
Physiology 

J. Cock (Coordinat.) 2.0 2.0 2.0 4.0 5.5 6.0 *36.9 * 31.0 * 28.0 
Breeding 

K. Kawano 2.0 2.0 2.0 3.0 4.0 4.0 35.7 37.7 38.0 
Germplasm Development 

C. Hershey (Post. D) 1.4 2.0 2.0 1.5 4.0 4.0 10.0 21.5 22.0 
Pathology 

C. lozano 2.0 2.0 2.0 3.6 4.0 4.0 23.7 25.8 26.0 
Entomology 

A. Bellotti 2.0 2.0 2.0 4.0 4.0 4.0 28.5 32.0 32.0 
Plant Nutrition 

R. Howeler 2.0 2.0 2.0 4.0 4.0 4.0 28.0 30.0 30.0 
Cultural Practices 

D. leihner 2.0 2.0 2.0 3.8 4.0 4.0 31.0 39.0 40.0 
Economics 

J. lynam 1.5 2.0 2.0 4.0 6.0 6.0 7.2 10.0 10.0 
Regional Trials 

J. Toro 2.0 2.0 2.0 4.0 4.0 4.0 24.7 24.0 24.0 

16.9 20.0 20.0 31.9 42.5 44.0 225.7 267.0 268.0 
Vacancy Factor 0.2 1.3 1.3 1.1 2.6 2.6 9.9 20.8 20.9 

16.7 18.7 18.7 30.8 39.9 41.4 215.8 246.2 247.1 
Regional Services 

Asia 
R. Obordo 2. 0 2.0 4.0 4.0 

A si a (Phytosanitary) 
N. N. 0.5 2.0 1.3 4.0 

S. Cone 1 - N. N. 1.5 2.0 3.2 4.0 
S • Cone 11 - N • N . 0.5 2.0 1.3 4.0 
C. Americe & Caribbear 

N.N. 1.5 2.0 3.2 4.0 
Andean Zone 

A. Castro 2.0 2.0 4.0 4.0 

8.0 12.0 17.0 24.0 
Vacancy Factor 0.6 1.0 1.1 1.6 

7.4 11. o 15.9 22.4 



Pirect Costs (US Dollars) 

Research 

Personnel 

Supplies 

Services 

Travel 

Replac. Equip. 

1978 
Actual 

781,241 

61,625 

3,682 

92,842 

939,390 

Current Budget 

1979 
Revised Total 

1,027,81 o 1,809,051 

56,745 118,370 

34,047 37,729 

57,616 150,458 

29,000 29,000 

1,205,218 2,144,608 

Current Budget 

1978 1979 
Actual Revised Total 

Regional Services 

Personnel 

Supplies 

Services 

Travel 

Replac. · Equip. 

20. 

Proposed Budg ·.~t 

~{, 

1980 1981 Total lncr. 
1-·-

1,184,094 1,1871998 2.,372, 092 31 

97,000 97,000 194,000 64 

15,000 15,000 30,000 (20) 

86,150 86,150 172,300 15 

40,000 53,000 93,000 221 

-- --
1,422,244 1,439,148 2,861,392 1 33 

------ - ··-

Proposed Budget 

% 
1980 1981 Total lncr. 

205,700 330,998 536,698 CX> 

14,000 21,000 35,000 CX> 

4,000 6,000 10,000 CD 

40,400 60,600 101,000 CD 

2~, 100 418,598 682,698 CX> 
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BUDGET CHANGES 

One senior staff position and support staff are being odded for utilization. This 
proposal was discussed and accepted by the Board in 1978. In addition to the personnel 
costs, $50,000 is included for visiting scientists and post doctorals and substantial sums for 
suppl ies and contracted work. 

The new technology being developed by the program is now at the stage where 
it can hove a positive impact on production. As o result efforts are being markedly 
increased in outreoch to ensure that the technology be adapted to local conditions and finally 
distributed to formers. In order to do this increases in regional services staff are requested 
as follows . Two positions in Asia to coordinate CIAT's efforts in Asia and facilitate 
introduction of plant material probably by tissue culture in the future. Two positions to 
serve the southern cone of Latin Americe, the emphasis being on technology adaptation and 
transfer. One position based at CIAT to cover Peru, Ecuador, Colombia and Venezuela and 
another probably based in the Dominican Republic to serve Central Americe and the Caribbean. 
Of the six positions, the second positions in Asia and the southern cone are planned from 
1981 and the other four from 1980. 
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PROGRAM COMMENTARY 

1 mportance of Cassava 

Cassava is grown exclusively in the tropics where it is the third most important 
food crop (excepting sugar) in terms of total dry matter produced. The estimated 
world production is approximately 110 million tons of fresh roots (about 35 millions 
tons of dry roots} produced on about 11 mili ion hectares. Most of the production 
occurs on small farms situated in oreas of poorer soils without irrigation facilities. 
Average ~ields of clase to 10 t/ha are significantly below the potential for the crop. 

Within the IARC framework, CIAT has responsibility for cassava on a global 
basis. However, as the sister institute liTA has responsibility for the African region, 
the Center•s activities are focused on the Americes and Asia. Both Latín Americe 
and Asia produce similar amounts of cassava, approximately 33 million tons per year. 
In tropical latín Americe, on a dry weight basis, cassava is the third most important 
crop after rice and corn. The dry matter production of cassava is greater than the 
combined production of wheat and sorghum in the region. More than half the cassava 
is produced on small farms of less than ten hectares and consumption is greatest in 
rural oreas. lncreased consumption in the urban oreas appears to be limited b y the 
crop•s perishability that makes it high priced in the cities. Over the last 20 years, 
rote of increase of production has lagged behind the population increase. 

In Asia production has been increasing at more than 4 percent per year. The 
increased production has mainly occurred due to increased orea planted, except in 
India. (In the state of Kerala, India, where most cassava is produced, there is a 
strong national research and extension program and in the period from 1961-1965 to 
1971-1975, the per hectare yield has increased from 9 to 16 tons.) In the rest 
of Asia, yields hove been stagnant with the main production increase due toa sixfold 
in crease in orea planted in the last 20 years in Thai land. (Thai land is the world 1s 
largest exporter of dry cassava for animal feed; in 1978 she exported some four million 
tons.) 

The use of cassava asan energy source for animal rations is becoming more 
important. Several countries are making plans to use more marginal land for cassava 
production, and are thus able to free better land for more demanding crops, ond to 
reduce imports of cereal grains at the same time that income and employment in mar
ginal oreas can be generated. 

lt is estimated that cassava forms a majar part of the diet of 300-500 mi Ilion 
people in the less-developed tropical regions. lt is most commonly found in the poorer 
agricultura! zones andas such is a main source of income for small-scale producers and is 
a staple in many creas for the low il"'come consumer. Traditionally, cassova has been 
one of the first crops planted when ·¡ew agricultura! land is first colonized and hence it 
plays a majar role in the increase of arable land in the tropics. 
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Problems of the Crop 

lts long growth cycle and vegetative reproduction make cassava propagation 
very slow, and the transfer of material from region to region is always fraught with 
dangers of introducing pests and diseases. Sorne of these problems can probably be 
overcome by tissue culture techniques. Nevertheless, these techniques are only 
applicable for the initial transfer and propagation of foundation stocks of new varieties . 
The propagation of material for large-scale use by farmers will always be slow and 
hence adoption by farmers will not be rapid. 

Harvested cassava roots are extremely perishable; this causes marked price 
fluctuations and also very high prices in the urban sector. The extreme perishability 
of cassava is probably one of the main factors limiting expansion of production for the 
fresh market. 

The use of cassava asan energy component of animal feeds has great potential. 
While much is known about the nutritional aspects of cassava for animal feed, the 
manner in which the cassava is handled and processed for feed needs much investiga
tion if its potential is to be realized. 

Program Objectives 

The Cassava Program was in itiated in 1971 and became fully operational in 
1973. The program objectives are: 

l. To develop technology for production of high yields of cassava, that 
does not require high levels of inputs. Particular emphasis is being 
placed on developing technology for regions that hove traditionally been 
considered unsuitable for crop production dueto the low fertility of the 
soi 1 and poor rainfall distributi on. 

2. To develop technologies that can be used to reduce the perishability 
and to facilitate transportation of cassava. 

3. To make new gene ti c material and production technologies available to 
local and national agencies and assist them in the transfer of new tech
nology to the producers. 

Program Strategies 

Functionally, the cassava program has three major sections. The first is 
devoted to developing ond validating production technology, the second to processing 
and utilization technology, and the third to adapting and transfering the technology 
to specific regions. 

Yields on farme1 ;' fields are 1 imited by low yield potential of varieties, diseases, 
pests, weed competitior . incorrect fertilizer applications and sub-optimal agronomic 
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practices. Production technology development attempts to remove these restraints 
through two basic oreas of emphasis: lmprovement of germplasm, and the provision 
of simple technology to remove production constraints. 

The development of improved germplasm is a tedious and slow process. lt 
is estimated that four to six years are needed between identifying suitable parents 
and having the progeny field tested. However, the possible payoff from germplasm 
improvement is tremendous. For example, if improved germplasm were to increase 
production of cassava in Thailand by only 10 percent, then the benefits accruing to 
the farmers in only one year would be greater than the total investment in cassava 
research at CIA T up to the present. Furthermore, these benefits would be obtained 
with mínimum extra input by the farmers. Hence, mejor emphasis is placed on im
proving germplasm so that varieties can be produced that are disease and pest resistant, 
grow well on low fertility soils and produce high yields. 

·To solve problems in the short term and problems that can not be resolved by 
improved germplasm, great emphasis is also placed on 11 cultural practices. 11 These 
include biological control of pests, phytosanitary practices, selection of planting 
material, optimum plant population. The practices are always developed so that 
they require low levels of purchased inputs. For example, since it is unlikely that 
varieties with low nitrogen requirement can be developed, CIAT's strategy is to de
fine the most effi cient use of nitrogen inputs. Similarly, since it is very diffi cult 
to develop varieties tolerant to the many organisms that attack planting material, 
emphasis is placed on the development of cheap, efficient chemical control methods. 
In the case of pesticides, it is recognized that in a long-season crop such as cassava, 
the repeated use of foliar applications is extremely costly. When varietal resistance 
can not be found, {as in the case of the hornworm), CIAT's strategy is to develop 

biologi~al con_trols. 

The development of technology to decrease perishabi lit y of cassava and im
prove its utilization is a new facet of the Program's activities. In the orea of fresh 
cassava storage, the strategy is to devel op methods that can be used at the farm leve l. 
The most likely lines of success appear to be using pretreatment of the plants befare 
harvesting by removing leaves, and/ or cheap packaging that allows the roots to cure 
combined with a chemical disinfecl'ant. 

The mejor emphasis in utilization will be for animal feed, with special attention 
being paid to the way the crop can be handled . This will include work on sun drying 
ond use of the whole plant in the form of silage. Utilization techniques such as starch 
or alcohol production and bread making will not be developed at CIAT as other agencies 
are aclively engaged in these oreas of investigation. 

Knowledge of new cassava technology is spread by personal contacts, conferences, 
training and distribution of publ ications and other media. The outreach staff are respon
sible for seeing that this information flow occurs and that those persons who need the in-

f0f1mation receive it. 
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Troining progroms not only help disseminote knowledge of new technology but 
olso help to strengthen notionol agencies. The troining of reseorchers from notionol 
agencies is geored towords troining multidiscipl inory groups who can, on return to 
their notionol agencies, reoch o critico! moss so os to be effective in their work. Most 
troining up to now has been oriented to increosing notionol copacity to develop, odopt 
ond volidote new technology. The requirements of severol national agencies hove now 
shifted to troining of lorger numbers of extension workers . This need will be met by 
the development of in-country training programs. 

An additional and extremely important aspect of developing notional agencies 
has been ond will continue to be the ossistonce in plonning research and development 
programs. This work mainly involves extended consultancy visits by CIAT outreach 
stoff. 

Expected Results 

l. Technology development. High-yielding vorieties for mony cassava grow
ing oreas olreody exist. lmproved quolity and resistonce will be gradual! y 
incorporated. Vorieties suitoble for the acid infertile soil regions will be 
available by 1982. Cultural practice packoges for cassavo production 
exist ond will be improved so that by 1982, with the new vorieties, farmers 
should be able to obtain 20 t/ ha under very poor conditions and 40 t/ha 
under excellent conditions. By 1982, simple cassovo storage methods should 
be reody for commercial use. 

2. Production increase. In certain oreas of Colombia ond the Dominican 
Republ ic, CIAT -selected varieties ore airead y being used on farmers' 
fields. lt is expected that by 1982, CIAT varieties ond production 
technology ore sufficiently widely used to show production increases on 
o regional level. 

SPECIAL PROJECTS 

Since 1976 IDRC has funded two projects for outreach and training to provide 
o regional services coordinotor for Latín Americe and onother for Asia plus produc
tion troining courses and postgroduate training. These projects ore due to end 
this yeor and os noted earlier it is proposed to incorporote the functions in core. 
lt is hoped that IDRC will agree to continue funding the activities os o restricted 
core contribution. Resources provided in 1979 ore as follows : 



Coordinotors (A. Castro & R. Obordo) 

Personnel Costs 
Supplies & Services 
Trove! 
Support services 
Contingencies 
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Lotin 
Americe Asia 

1.0 M-Y 1.0 M-Y 

$ 39,000 $ 46,500 
8,000 

10,000 15,000 
16,750 10,500 
15,000 15,000 

$ 80,750 $ 95,000 
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R 1 CE P RO G RA M 

. RESOURCES - CORE 

Personnei-Man-years Senior Staff Scie nt ific & Superv isory Clerical & Other 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 - - 78/ 9 80/ 1 82 13 -- -

Upland Physiology/Agron 

N.N. 2.0 2.0 4.0 4.0 25.8 26.0 
lrrigated "Agron. (Coord) 

J. Gonzalez 2.0 - - 2.7 - - 19.2 - -
lrrigated Breeding 

H. Weeraratne 2.0 2.0 2.0 4. 8 6.0 6.0 26.4 31.3 31.0 
lrrig ./Upland Path. 

S. Ahn l. O 2.0 2.0 2.0 4.0 4.0 12.5 26.7 27.0 
lrrigatedÁJpland Agron. . 

N.N. - 1.5 2.0 - 3.0 4.0 - 20.7 23.0 
Upland Breeding 

N. N. - 1.5 2.0 - 3.0 4.0 - 23.5 27.0 
lrrig./ Upland Economy 

N. N. - 1.5 2. 0 - 3.0 4.0 - 10.3 12.0 

5.0 10.5 12. o 9.6 23.0 26.0 58. 1 138.3 146.0 
Va caney Factor o. 1 1.3 1.6 0.4 1.4 1.6 3.0 10.8 11.4 

4.9 9.2 10.4 9.2 21.6 24.4 55.1 127.5 134.6 
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Direct Costs (US Dollars) 

- --- - · 
Current Budget 

1978 1979 
Actual Rev ised Total 

Personnel 176,997 335,909 512,906 

Supplies 15,383 20,888 36,271 

Services 1,642 1,893 3,535 

Travel . 9,986 22,060 32,046 

Re plac. Equ i p. 11,000 11,000 

204,008 391,750 595,758 

Proposed Budg•.!t 

1980 1981 Total 

543,633 658,804 1 '202,43 7 

34,600 35,800 o 70,40 

4,000 4,000 8,0 00 

51,750 51,750 103,500 

15,000 22,000 37,000 

648,983 772,354 1 ,421 ,337 

O' ,, 
lncr. 

134 

94 

126 

223 

236 

139 

- - ·- ·--

BUDGET CHANGES 

Starting in 1980 the Progrom will expand to six senior staff positions so as to 
stort work on favored upland rice. Up to the present work has only been undertaken 
specifically for irrigated rice. Thi·s expansion of three senior staff and the functions of 
the different disciplines ore described in the Program Commentary below. Support staff 
and costs increase proportionately with the senior staff. 
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PROGRAM COMMENTARY 

1 mportance of the Crop 

Rice is one of the most widely cultivated crops in Latin Americe. Presently, 
there are nearly seven million hectares planted to rice in Latin Americe (two-thirds 
of which ore in Brozil) with on estimoted total production of sorne 13 million metric 
tons per yeor. Rice represents o stople in the diets of the region's people. Estimotes 
for onnual per copita rice consumption ore ploced ot 9 kilogroms in Mexico, 17 kilo
groms in Venezuela, 29 kilogroms in Colombia, ond 45 kilograms in Brozil. 

In the post 15 yeors, rice production in the oreo has increosed atan annual 
rote of 2.8 percent, equol to the population growth rote. In general, one-third of 
the increoses in production con be ottributed to increoses in yield. The remoining 
two-thirds were due to increases in the oreo planted to rice. This proportion, how
ever, has varied from country to country. In Cqlombio, Ecuador, Panamo, Belize, 
Hoiti, ond Trinidad & Tobogo, most of the increases were due to yield increases. 
In contrast, recorded production increases in Brazil, Cubo, Argentina, Bolivia, 
Paraguay ond Guatemala were mostly due to oreo increoses. 

'Üveroll, gross rice imports to Latín Americe hove increosed from opproxim~
·te ly 385, 000 tons in the period 1963-1965 to so me 470,000 tons in the peri od 1973-
1975. As o result of increosed exports from sorne countries, notably Colombia, Yene
·zuela, Uruguay and Surinom, net regional imports hove remoined ot oround 150,000 
tons per year. 

In recent years, high-yielding dwarf cultivors of rice grown under irrigated 
conditions hove mode significont contributions to increosed productivity in Asia. 
Lotin Americe, especiolly Colombia, has olso benefited from these new cultivars, 
where dramaticolly increosed yields could be achieved under conditions of good 
water control. However, since upland rice (i .e. rice grown on un-bunded fields 
thot are prepared ond seeded under dry conditions ond thot depend only on roinfoll 
for moisture) accounts for no less than 70 percent of the rice oreo grown in the region, 
the new achievements hove had but limited impact on the majority of the rice 
cultivated in Latin Americe . Presently, upland rice yields an average of 1.5 t/ha 
(compared to about 3. 9 t/ha for irr igoted rice). Nevertheless, upland rice accounts 
for more thon 50 percent of total rice production in Latín Americe, hence even a 
small improvement in uplond yields will necessorily result in a rather dramotic pro":" 
duction increase in the region. 

Problems of the Crop 

Three mejor oreas of genera l production constraints to increosed rice production 
in Latín Americe can be identified. Foremost are agronomic factors such as water 
control, lond preparation, seeding methods, weed control and fertilization. For 
irrigoted rice, reseorch on cultural proctices thot are of o non-specific nature is 
rather complete; today, the priorities in cultural proctices are in the oreas of tech
nology tronsfer and J·ocotion-specific agronomic research. The latter, of course, 
is primarily within the domain of national research institution responsibilities. 
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A second constroint to increased production is vorietol improvement. Much has 
alreody been ochieved in yield copocity of modern vorieties; the chollenges in vorietal 
improvement ore to close the gap between potentiol ond actual yields (lorgely through 
improved forming practices with modern vorieties) ond to stobilize occeptable high 
actual yields. This is bosicoll y a problem of creoting stable resistonce to Pyriculoria 
(rice blast disease), the only pathogen presently causing widespread or epidemic in
fections on a regional basis. Losses from Pyriculario are substantial in sorne oreas. 
Added to this are costs for chemical control, reduced prices for damaged grain and 
foregone yields wherever producers refrain from aiming at moximum productivity 
because of the threat of blast attacks. Failure to obtain stable resistance forces the 
release of new varieties every one or two years. 

A third mejor production constraint includes the other pothogens and pests 
that are not so widespread as blast but, nevertheless, can be devastating in specific 
oreas. Of most importance are the fungal diseases Rhyncosporium (leaf scald), 
Helminthosporium (brown leaf spot) and Corticum (sheath bl ight); a bacteria! disease, 
Xanthomonas (leaf blight); and a range of insect pests (including Sogatodes oryzicola, 
the vector of the 11hoja blanca 11 virus). 

Upland rice production has an additional group of constraints that result from 
environmental stresses. Plant types developed to be grown under the favorable irrigated 
conditions are not necessarily suitable for upland culture. Moreover, upland rice is 
often cultivated on marginal soils which are frequently choracterized by low pH levels 
and high levels of aluminum, manganese and iron. The relativel y low water-holding 
capacity of the soi 1 in the root zone of the rice plant creates severe drought stresses, even 
during relatively short dry periods. All of these stresses make the plant less tolerant 
to attacks from the pests and diseases mentioned earl ier. 

Objectives of the Program 

The objective of the Rice Program is to develop and transfer improved vorieties 
and production technologies to contribute to increased production, productivity and 
quality of rice in Latín America. In pursuit of this objective, the Rice Program closely 
collaborates with the Jnternational Rice Research lnstitue (IRRI), whenever possible 
odapting its plant materials and tf;lchnologies to the specific needs of the region. 

Up to the present, CIAT has emphasized only lowland, irrigated rice. Beginning 
in 1980, it wi 11 also include upland rice as it is cultivated in the more favorable dry 
lands of Latin America. Work on upland rice is clearly indicated by a number of 
reasons, including the following: 

1. The large proportion of rice production in Latin Americe which is 
currently grown under upland conditions. 

2. The large amount of land available for expansion of rice production on 
upland conditions. 
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3. The large amount of capital investment required for expansion of irrigated 
rice production, even though Jorge oreas suitable for this type of rice 
culture are available in the region. 

4. The fact that most of the sma·JJ farmers producing rice do so under upland 
conditions. 

5. The fact that rice technology developed for irrigated conditions has not 
proven very useful for upland rice culture. 

6. The fact that national programs hove not yet developed their research 
work on favored upland rice, nor their human and physical resources, 
to the point where they can produce exclusively, by themselves, the 
appropriate technology for upland rice production. 

Strategies of the Program 

A. lrrigated Rice 

The Rice Program will continue its work in irrigated rice with the inputs of 
Breeding (one fult senior staff position}, Pathology (one half senior staff position}, 
and Agronomy/ Training (one half senior staff position}. 

The possibil ities for further yield increases are being explored through the 
introduction of severa! widely adapted, high-yielding parents to the breeding pro
gram. In rice blast, two new approaches are being tried: (a) the development of 
multiline varieties, and (b) combining resistance factors from severa! progenitors. 
With regard to sheath blight and leaf scald diseases, efforts to breed for resistance 
hove not yet been initiated in this region. Three new sources of resistance identified 
from sheath bl ight nurseries are being util ized to incorpora te resistance into severa! 
promising lines and varieties. Similar efforts will be carried out against leaf scald. 
Breeding for resistance to the green plant hopper (Sogatodes oryzicola}, the primary 
vector of the "hoja blanca" virus, will impart avoidance of the di sease . Present 
varieties possess resistance in the form of a single dominant gene derived from the 
IR-8 variety. However, it is entirely possible that new physiological roces of the 
hopper will develop. Therefore, identification of additional genes for resistance 
and their incorporation into superior lines is planned. 

B. Upland Rice 

The Rice Program's emphasis on upland rice wi 11 be on production systems for 
the more favored upland conditions. The "favorable" and "unfavorable" conditions 
are the two extremes on a continuum. Favorable upland rice may be defined as the 
dry-land rice grown on unbunded fields that are flat or gently sloping with annual 
rainfall of 1,500 mm or more with at least 250 mm of monthly average rainfall in 
each of the growing months, and not more than 10 rainless-day periods during re
productive and ripening stages. In these oreas, wa ter-holding capacity of soi 1 is 
good to excellent with no severe soil fertility problems that cannot be corrected by 
fertilizer application. Unfavorabl e upland rice, on the other hand, may be defined 
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as rice grown on unbunded fields with varying slopes and with annual rainfall of less 
than 1, 500 mm and monthl y average rainfall of less than 250 mm in each of the growing 
months, and more than 10 rainless-day periods during reproductive and ripening stages. 
In those oreas, water-holding capacity of soil is poor to very poor with varying degrees 
of soil problems (sorne soil problems con be corrected with fertilizers; others, such as 
highly acid soils with high aluminum saturation, cannot be easily amended). The CIAT 
Rice Program will concentrate its activities in developing upland rice technology for 
the more favored end of the continuum of which the above two definiti ons constitute 
the extremes. By doing so, the Rice Program will develop certain components of 
technology (e.g. better tolerance to water stress, more vigor for competing with 
weeds, etc.) which will be useful in the unfavored regions. lt is expected that both 
CIAT-based efforts as well as the national programs in upland rice wi ll derive consi
derable benefits from the materials gathered on a worldwide basis for the upland nur
series of the lnternational Rice Testing Program. All of these are supported by the 
large and growing research program for upland rice at IRRI. 

Starting in 1980, upland rice work wi 11 be pursued with direct inputs from 
physiology, pathology, breeding, agronomy, and agricultura! economics. 

Physiology. A full-time physiology senior staff position is budgeted. The soil
plant-climate relations of upland rice are very different to that of lowland rice. How
ever, most studies hove been made on the latter. lt is highly probable that a different 
plant type is needed for upland conditions so as to better tolerate adverse conditions 
and shade out weeds (the flooded rice varieties have not been selected for tolerance 
to water stress or soil problems). The physiologist wi ll describe the soil-plant-climate 
relations, and define the genetic variabi 1 ity avai Jable for use by the breeder so as to 
overcome the soi 1-climate stresses. 

Pathology. The budgeted senior staff pathologist will devote half of his time 
to upland rice. His responsibilities will be t.o determine the losses caused by, and 
the distribution of various diseases under upland conditions. Those that are economi
cally important will be studied and control methods devised. lt is envisaged that 
control will normally be by varietal resistance, and hence majar emphasis will be 
placed on finding resistance sources and developing rapid screen ing methods. 

Breeding. One full time senior staff breeder is budgeted for uplond rice. His 
responsibility will be to develop varieties tha t give high yields under upland conditians. 
In arder todo this, sources of tolerance to diseases, pests, adverse soi 1 conditions and 
limited levels of water stress will be identified. These sources wil l then be used in a 
screening program to obtain varieties suitable for upland conditions • . 

Agronomy. The functions of the existing agronomy position for irrigated 
rice agronomy/ training will be modified to provide for at least half time in upland 
rice agronomy. Up to t~e present little agronomic work has been done on upland 
rice and it is likely that considerable yield increase can be obtai ned by improved 
agronomic practices, particularly weed control. The agronomist wi JI be responsible 
for developing non-location specific farming practices for upland rice. As new upland 
varieties are developed, new production technology may be required. The agronomy 
section will develop this production technology and evaluate it with the new varieties 
under varied conditions. The agronomist will also assist national programs, through 
consultation, collaborative research and 



troining, to convert uplond to irrigoted rice production in oreas where this con be 
done eosi ly ond economicolly. 

Economist. A full time rice economist is budgeted. The economist will first 
moke o survey of uplond rice growing oreas in climatic, edophic ond economic terms. 
Emphosis will be ploced on determining in which oreas improved uplond rice moy be 
more economicolly viable than flooded rice so thot technology con be developed for 
these oreas. He will olso work :wth the agronomist in determining which oreas curren 
under uplond culture would best be converted to irrigated production. Once the new 
uplond rice technology is developed, the economist will evoluate it in terms of relevo 
with speciol ottention to the small form sector. 

C. Technology Tronsfer 

Tronsfer of new technology to other countries is bosed on cooperotion with 
notionol agencies through training, germplosm exchonge, technicol odvice ond 
technicol bulletins. 

The troining strotegy is olso integroted with research and outreoch. Productio 
courses will provide troining on practicol ospects occording to the progrom objectives 

Most of the notionol progroms ore hondicopped due to lack of trained personnE 
for expanding their progroms. lt is proposed to train a few individuols ot o time from 
each country in rice breeding ond production. On completion of their training they 
will become key professionols for tronsferring technology as well os strengthening 
their respective notional programs. 

T esting odvonced breeding 1 ines and superior varieties from severol sources 
throughout the world is being done in on extensive system of cooperative trials ond 
diseose nurseries . These materiols will be brought to CIAT initially for preliminary 
evaluotion ond screening ond those suitable in terms of adaptation, yielding potentio l 
grain quality and resistonce to pests and diseases will be selected to multiply seed en< 
to make up specific nurseries for the lnternational Rice Testing Progrom for Lotin Ame 
rica. This work is coordinoted by the IRR VCIAT liaison scientist, who is a member ol 
the IRRI staff working as en integral component of the CIAT Rice Program. 

Availability of good quality seed of promising lines ond vorieties is en essenti 
prerequisite for their wide evoluation. CIAT undertakes a large seed multiplicotion 
project of new improved vorieties primari ly to provide nucleus moteriols for national 
programs. 

SPECIAL PROJECTS 

As noted above, IRRI provides funds for stationing a Liaison Scientist for 
Latin Americe at CIA T. CIAT provides support services and IRR 1 provides 
about $100,000 per annum for support staff, supplies, services, equipment and 
internotional travel. 
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GENETIC RESOURCES UNIT 

RESOURCES - CORE 

Personnei-Mon yeors Senior Stoff Scientific & Supervisory Clerical & Other 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/1 84/3 -- --

Germplosm Collection 
L. Song 2.0 2.0 2.0 6.0 9. 5 10.0 24.5 30.3 32.0 

Tissue Culture 
W. Roca 1.7 2.0 2.0 1.0 3.5 4.0 7. 7 11.0 10.0 

Plont Biochemist (Coord. 
R. Luse 2.0 - - 2.8 - - 3.7 - -

5.7 4.0 4.0 9.8 13.0 14.0 35.9 41.3 42.0 
Vacancy Factor 0.4 0.8 0.8 1.8 3.2 3. 3 

5.7 4.0 . 4.0 9.4 12.2 13.2 34.1 38.1 38.7 
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Direct Costs (US Dollors) 

Current Budget Proposed Budg•!t 
-

1978 1979 
Actual Revised Total 1980 1981 Total 

Personnel 1861441 2721213 4581654 2201357 2331013 4531370 

Supplies 201135 261481 461616 201000 201000 401000 

Services 1 1 151 91458 101609 31300 41700 81000 

Trovel 121918 101974 231892 101200 141200 24,400 

Replac. Equip. 81000 81000 61000 71000 131000 

2201645 3271126 547,771 2591857 2781913. 5381770 

BUDGET CHANGES 

The senior staff position for the plont biochemist together with the support stoff 
and other costs is being tronsferred to the laborotory Services unit to take chorge of 
that unit 1 including plant growth facilities (greenhouses 1 etc.) 1 and be responsible for 
a Food Quol i ty ond Nutrition Loboratory. 

Seven scientific and supervisory level positions ore proposed 1 of which five are 
for operation and mointenance of the germplasm collection and two in support of the 
tissue culture ocitivities. This is on increose of two. 

-¡-- ----

0/o 

lnc r . 

1 ) 

14) 

25) 

2 

63 

f ~~---

Funds ore included os from 1981 ($81000) to cover germplasm collection octivities 
presently funded by IBPGR (see note on special project below). 
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PROGRAM COMMENTARY 

The bosic octivities of the Genetic Resources Unit hove been estoblished ond 
fully operotive since mid-1978. These octivities include: 

-ossembly ond collection of germplosm for CIAT's commodity progroms, 

-mointenonce ond storoge of the germplosm collections, 

-evoluotion, both ogronomic ond toxonometric, of oll moteriols, leoding to 
cotal oging of descriptors, 

-distribution of germplosm to both CIATplontbreeders ond to notionol crop 
improvement progroms. 

All of these octivities ore designed to ollow full utilizotion of the voluoble 
genetic resources still ovoiloble in noture for the improvement of the mejor food 
crops Phoseolus beons ond cossovo os well os the tropical foroges {both legumes ond 
grosses). lndeed, the bosic commodity of CIAT --ond of the other lnternotionol 
Centers-- is improved plont germplosm with which to develop more productive 
farming systems. 

By eorly 1979 the Genetic Resources Unit hada collection of over 21,000 
accessions of Phoseolus beans, covering four moin species {Ph . vulgaris, lunotus, 
ocutifolius ond coccineus). This represents the largest collection of beon germplasm 
in the world ond considerable effort is being made to build stocks of geneticoll y pure, 
viable seed. Chorocterizotion of this material is bosed on 32 standard descriptors 
plus many other data on collection site, disease resistonce, environmentol odaptotion, 
etc. The system of computerized data manogement now being developed permits effi
cient filing ond ropid retrieval of such informotion, plus multivoriate onolysis to 
identify duplicates ond genetically similar clusters of individuols within the wide range 
of genetic diversity. 

Evoluation procedures similar to that for beons and data monagement systems 
are now being developed for CIA T's collection of cossova germplosm (neorly 2500 
occessions in eorly 1979) ond of foroges germplosm {some 4500 occessions, especially 
of Andropogon gayanus, Desmodium ovolifol ium, Stylosonthes capitoto, Z ornio latí
folio ond Brochioria decumbens), in close cooperotion with the respective progroms. 
Tt'Ts"'"hoped thot by this expansion of the Unit's activities, the needs of these progroms 
for well chorocterized germplasm con be met. 

The routine activities of seed storage and of germplasm distribution hove 
become well estoblished. lt is onticipoted thot at leost 50,000 beon ond foroge 
occessions will be in storage by the end of 1982. Distribution of germplosm, which 
reoched neorly 15,000 Phoseolus samples in 1978, is expected to continue at high 
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levels as more information is cataloged and made available to the national crop im
provement programs. 

One of the most exciting of the Unit's activities in 1978 --and one that is 
expected to be fully operational in late 1979-- was the development of meristem 
tissue culture methods for (a) conservation of cassava germplasm in clonal form for 
long periods of time (e.g. 2-3 years), (b} international transfer of cassava germplasm 
free of disease and virus ~ontamination, so as to meet plant quarantine regulations, 
and (e} rapid multiplication of materials to meet the demands of a national program 
for several thousand stakes of an improved line. The cycle from meristem tissue 
culture to plants in the field, passing through test tube and greenhouse propagation, 
was first achieved by the Unit's plant physiologist in late 1978. Exchange of cassava 
germplasm between CIAT and CENAR GEN, the Brazil ian germplasm center, was 
initiated early in 1979 and will be utilized to obtain germplasm from both Brazil and 
Mexico, recognized centers of genetic diversity for cassava. 

SPECIAL PROJECTS 

The lnternational Board for Plant Genetic Resources (IBPGR) has provided 
a grant of $33,100 towards the costs of international collection activities for 
Phaseolus bean germplasm in Latin America. These collection trips --planned for 
6-8 months per year during 1978-80 and possibly beyond-- are done in close 
cooperation with national institutes, and most of the grant will be used to cover 
costs incurred by the national groups. 
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lABORATORY SERVICES 

RESOURCES - CORE 

Personne i-Man-years Senior Staff Scientific & Superv isory Cler ica l & O ther 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/1 82;' 
-- -- -

Qual ity & Nutrition 
R. Luse - 2.0 2.0 - 2.0 2.0 - 6.0 6.0 

Laboratories - - - 2.0 3.5 4.0 30.6 32.0 32.01 
Greenhouses - - - - 2.0 2.0 4.0 6.0 6.0 

- 2.0 2.0 2.0 7.5 8.0 34.6 44.0 44.0 
1 

Vacancy Factor o. 1 0.4 0.5 1.3 3.5 3.5 

- 2.0 2.0 1.9 7.1 7.5 33.3 40.5 40.5 
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D irect Cos ts (US Do llors) 

--
Current Budget Proposed Budg'! t 

1978 1979 
Actual Revised Total 1980 1981 Tota l 

Personnel 81,559 107,082 188,641 207,469 209,725 417,194 . 
Suppl ies 30,310 35,749 66,059 45,000 44,000 89,000 

Services 3,178 4,770 7,948 6,000 6,000 12,000 

Trove! 1,383 1,383 5,650 6,400 12,050 

Replac. Equip. 30,220 17,000 47,220 20,000 25,000 45,000 

--

145,267 165,984 311 1251 284,119 291,125 575,244 

- - ---

BUDGET CHANGES 

The senior stoff position for Plant Biochemist, previously included in Genetic 
Resources, will be transferred to this unit to be responsible for o Food Quolity ond 
Nutrition Laboratory. In addition, this person will be responsible for supervision and 
coordinotion of all laboratory services which will in future olso include plont growth 
facilities. 

Scientific and supervisory level personnel ore increosed by three of which one 
is transferred with the senior staff position, one is needed for supervision of the main 
analyticol services loborotory and one position at the technicol leve l in plont growth 
facilities is upgraded. An extra technician is added to the instrument maintenance grot 
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PROGRAM COMMENTARY 

The Laboratory Services provide support to CIA T's commodity programs through 
the following activities: 

1. Anal ysis --primari ly chemical-- of soi 1, water and plant tissue samples 
submitted by scientists in the programs for purposes of agronomic man
agement and fertilizer recommendations. 

2. Development of analytiCal methods needed by the programs through 
provision of space, equipment and advice for special research projects. 

3. Maintenance and repair of all CIA T laboratory instruments and laboratory 
equipment. 

4. Operation of a special washing and sterilization facility for glassware. 

5. Maintenance of colonies of small animals (rabbits, mice, rats). 

The first activity is by far the largest: 5234 soi 1 samples and 12, 270 plant 
tissue samples were submitted for analysis in 1978. On these 17,500 samples, 81,160 
assays were carried out. This very large analytical load represents an in crease of 
16,250 assays over the previous year (1977) and is 2.3 times the level of analytical 
demand made in 1976. This increase is closel y related to the expansion of CIAT's 
activities into new experimental sites. Since more emphasis is being placed on off
site research by the programs, this large amount of analytical work is e xpected to 
continue (though not to increase) in the years ahead. 

These present activities of the Laboratory Services Unit are being supplemented 
by those of a newly formed Food Quality and Nutrition Laboratory, which will 
carry out routine monitoring of certain parameters of nutritional value and consumer 
acceptance in CIAT's commodities, especially beans. Here, such important factors 
as protein content, digestability, cooking time, and palotability will be measured 
in CIAT meteríais (selected germplasm, advanced lines) so that "improved" varieties 
will be not only agronomically superior but also hove high nutritional value and 
consumer acceptance. Related reseorch into onalytical methodology, simple food 
processing techniques and community food utilization potterns will be carried out, 
in cooperation wherever possible with regional and national institutes of nutrition 
and food science. Cooperotive programs are already underway with INCAP in 
Guatemala and the Instituto Nacional de Nutrición in Venezuela. 

The senior scientist in charge of the Laboratory Services Unit will hove 
research responsibil ities in the Food Quality and Nutrition Laboratory, but will 
also supervise the Anolytical Services and Support Laborotories. Since a number of 
new plont growth facilities (glasshouses, mesh houses, growth rooms) are being put 
into operation and require new arrangements for supervision and maintenance, these 
are olso being placed under the supervision of this scientist. By so doing, there 
should be a more integrated coordination of the severa! laboratory-oriented activities 
and facilities within CIAT. 



STATION OPERATIONS UNI T 

RESOURCES - CORE 

Personnel-Man-years Senior Staff 

78/ 9 80/ 1 

Farm Superintendent 
A. Díaz 2.0 2.0 

Vacancy Factor 

2.0 2.0 

·ect Costs (US Dollars) 

Current_ Budget 

1978 1979 
Actual Revised 

Personnel 329,292 311,174 

Supplies 84,143 118,156 

Services 4,064 11,097 

Travel 2,463 4,007 

Replac. Equip. 23,670 34,000 

443,632 478,434 

Scientific & Supervisory Clerical 8 

82/ 3 78/ 9 80/ 1 

2.0 6.0 6.0 

0.2 0.4 

2.0 5.8 5.6 

Total 1?80 

640,466 373,591 

202,299 130,000 

15,161 10,500 

6,470 3,400 

57,670 35,000 

922,066 552,491 

82/ 3 78/ 9 80/ 1 -- --

6.0 149.2 174.0 

0.4 5.0 13.7 

5.6 144.2 160.3 

Proposed Bud:1' 

1981 

384,708 

142,000 

10,500 

3,400 

40,000 

580,608 

-
1 

Total 

758,299 

272,000 

21,000 

6,800 

75,000 

,133,099 
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BUDGET CHANGES 

The revised budget for 1979 reflects a reorganization of functions whereby 
the labor pool was disbanded and positions assigned to prograrns where srnall better 
controlled pools hove been established. Also the maintenance of tractors and other 
other farrn machinery, which in 1978 was added to the N!otor Pool, has been 
returned to this unit. For 1980 24 additional other support staff are proposed. 
Two are to establish a separate fabrication shop, two are to operote srnoll tractors, 
proposed as part of the rnechanization plan, and two extra are needed in the 
tractor rnaintenance shop. The rest of the increase is needed to provide 
additional personnel in Quilichao and in Palrnira with the expended operations at 
both stations • 

. Suppltes and services increase owing to increased operations and for 
electricity at Quilichao now that supply lines hove been connected. 

PROGRAM COMMENTARY 

Station Operations supports all of CIAT's research prograrns and research 
units. On a yearly basis, it responds to sorne 400 work requests frorn the various 
research prograrns. 

Station Operations rnaintains both the 522 hectare rnain station at CIAT 
headquarters as well as the 180-hectare Quilichao sub-station. At the rnain station, 
sorne 242 hectares are uti 1 ized by the research prograrns. Land oreas that are not u ti 1-
ized by the prograrns are rnaintained weed-free or are used for seed production, dernon
stration plots, or cornrnerciol crop production. Cornrnercially produced crops are sold for 
about $190,000 per annurn and generate net income of about $100,000. 

In the new Quilichao research site, CIAT's prograrns in Tropical Pastures, 
Cassava, and Beans presentl y occupy sorne 86 hectares. An additional 35 he e tares 
are in pastures to maintain the cattle used by the Tropical Pastures Prograrn for in
vestigative purposes. 
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DIRECTOR LAND RESOURCES RESEARCH 

RESOURCES - CORE 

Personne 1-Mon -years Senior Staff Scientific & Supervisory Clerical & O ther 

78/ 9 80/ 1 82/ 3 78/9 80/ 1 82/ 3 78/ 9 80/1 82 -3 -- - -
Director 

N. N. 1.5 2.0 2.0 2.6 2.0 2.0 11.4 12.0 12.0 .. 
Vacancy Factor o. 1 o. 1 o. 1 0.6 0.9 0.9 

1.5 2.0 2.0 2.5 1.9 1.9 10.8 11. 1 11.1 

\ 
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Direct Costs (US Dollars) 

Current Budget Proposed Buogr.!t 

1978 1979 
Actual Revised Total 1980 1981 Total - -

Personnel }38,950 212,878 351,828 198,460 196,729 395,189 

Supplies 162 5,202 5,364 1,300 1,300 2,600 

Services 229 3,625 3,854 lOO 100 200 

Trove! 9,282 15,537 24,819 17,000 171000 34,000 

Replac. Equip. 31 31 

--

148,654 237,242 385,896 216,860 215,129 431,989 
1 -----

BUDGET CHANGES 

The two director positions for crops research and land resources research hove 
be en created out of the previous positions for Associate O irector Genera 1 - Research and 
Coordinator of Special Studies. The cost for 1978/79 of these pos itions and their support 
hove been divided equally between the two new offices. In addition , the $ 155, 000 
which is 60% of funds for post doctorals (40% is incl uded in Training\ and visiting 
scientist funds of $90,000, hove been divided between the two offices in proportion to 
the total research budgets of the two divisions. 

The office of the Director includes six clerical and other support staff starting 
in 1980. . 

% 
lncr. 

12 

(52) 

( 95) 

37 

- -·--- 1 

12 
_, 

1 
- ---



PROGRAM COMMENTARY 

The objective of the Land Resources Research division is to develop low
cost technology components for increasing the productivity of selected agricultura! 
production systems in marginal lands of the tropics in Latin Americe. The division 
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is comprised of two research entities (Tropical Pastures Program and Special Studies), 
plus one research support unit (Data Services). The Director of Land Resources 
Research has the overall responsibilities for all research activities in the division. 



TROPICAL PASTURES PROGRAM 

RESOURCES - CORE 

Personnel-Man-years Senior Staff 

78/ 9 --
Research 

j Coordinator 
P. Sanchez 2.0 / 

legume Breeding 
1.5/ M. Hutton (50%)+-PD 

Gross Breeding 
M. Hutton (50%)+-PD l. O 

Pathology 
J. Lenne (P.D) 1 1.5 

Entomology 
M. Calderón (P.D.). -

Germpl./lntrod .Eval. 
R. Schul tze-Kraft 2.01 

Forage Agronomy 
N. N. 1.5 

Forage Agronomy ( GMC ) 
B. Grof 2.0 

Seed Production 
J. Ferguson 2.0 

Soil Microbiology 
J. Halliday 2.0 

Plant Nutrition 
J. Salinas 1.6 

Pasture Develop.(C MG 
J. Spain 2.0 

Pasture Utilization 
O. Paladines 2.0 

Cattle Prod. Systems 
N. N. 1.5 

Animal Heal th 
E. Aycardi 2.0 

Economics 
G. Nores 2.0 

Trair)ing/ Reg. Trials 
L. Tergas 2.0 

28.6 
Vacancy Factor. 0.3 

28.3 

P. D. = Post Doctoro 1 
CMG = Carimagua based. 

80/ 1 . 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

34.0 
3.4 

30.6 

Scientific & Supervisory 

82/ 3 78/ 9 80/ 1 82/ 3 --

2.0 3.7 2.0 2.0 

2.0 3.8 4.0 4.0 

2.0 2.4 4.0 4.0 

2.0 4.8 4.0 4.0 . 
2.0 2.0 4.0 4.0 

2.0 4.0 4.0 4.0 

2.0 4.0 4.0 4.0 

2.0 3.9 4.0 4.0 

2.0 5.6 4.0 4.0 

2.0 2.0 4.0 4.0 

2.0 2.3 4.0 4.0 

2.0 3.5 4.0 4.0 

2.0 3.8 4.0 4.0 

2.0 4.0 4.0 4.0 

2.0 6.7 8.0 8.0 

2.0 5.9 6.0 6.0 

2.0 4.4 4.0 4.0 

34.0 66.8 72.0 72.0 
4.5 2.3 4.3 4.3 

29.5 64.5 67.7 67.7 

Clerical & Other 

78/ 9 80/ 1 ~ --

17.7 8.0 8.0 

20.8 18.0 17.0 

8.2 17.0 17.0 

16.3 26.0 25.0 

8.0 25.0 25.0 

23.8 25.0 24.0 

17.5 17.5 18.0 

17.9 24.0 24.0 

33.0 39.0 39.0 

13.4 21.0 21.0 

16.4 29.0 29.0 

18. 1 20.0 20.0 

24.0 32.0 32.0 

19.3 16.5 16.0 

22.1 25.0 25.0 

6.0 8.0 8.0 

12.5 17.0 16.0 

295.0 368.0 364.0 
13.8 28 .6 28.3 

281.2 339.4 335.7 
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Personne 1-Man-years Senior Staff Scien ti fic & Supervisory Clerical & Other 

78/ 9 80/ 1 82/ 3 78/ 9 80/1 82/ 3 78/ 9 80/ 1 82 ;: 
-- -- -

Regional Services 

Forage Agr. * 
D. Thomas - 1.5 2.0 7.0 4.0 4.0 

Pos tu re Dev. * ¡ 
W. Cauto 2.0 2.0 2.0 1.0 9.3 4.0 4.0 

Cattle Prod. * ' . 
P. Moore 2.0 2.0 2.0 1.0 7.5 4.0 4.0 

Forage Agr. Se\va - 4.0 N. N~ - 1.5 2.0 3.3 
Pasture Dev. Selva 

N. N. - 1.5 2.0 3.3 4. 0 
S. E. Asia 

N.N. 0.5 1.3 

4.0 8.5 10.5 2.0 23.8 18 .6 21.3 
Vacancy Factor - 0.9 1.3 o. 1 1.9 1.3 1.4 

4.0 7.6 9.2 1.9 21.9 17.3 19.9 

* Serving Brazil, Paraguay and Bolivia. 

Direct Costs (US Dollars) 

Current Budget Proposed Budget 

1978 1979 % 
Actual Revised Total 1980 1981 Total lncr . 

Research 

Personnel 1,251 ,423 1, 795,282 3,046,705 1,836,247 1,762,620 3,~98, 867 18 

Supplies 168,279 181,889 350,168 147,500 150,500 298,000 ( 15) 

Services 6,403 43,396 49,799 20,000 20,000 40,000 (20) 

Travel 191 ,655 171,064 362,719 163,350 '163,350 326, 700 (1-0) 

Replac. Equip. 3,965 61,000 64,965 61,000 73,000 134,000 106 

1,6211725 2, 252,631 3,874,356 2, 228,097 2,169,470 4, 397,567 14 
-
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Current Budget Proposed Budget 

1978 1979 
Actual Revised Total 1980 1981 Total 

.Regional Services 

Personnel 113,978 106,000 219,978 233,634 296,244 529,878 

Supplies 7,846 6,000 13,846 17,500 . 17,500 35,000 

Services 878 2,000 2,878 . 5,000 5,000 10,000 

Trovel 9,423 20,000 29,423 50,500 50,50.0 101 ,000 

Reploc. Equip. 

132,125 134,000 266,125 306,634 369,244 675,878 

BUDGET CHANGES 

An entomologist is proposed os from 1980 since experience has shown thot 
o continuing copobility in this oreo is needed. In arder not to increose senior 
stoff positions for reseorch the Legume Agronomy ond Plont Explorotion positions 
ore merged into o Germplasm -- Evoluation position. 

Two senior staff positions bosed in Brozil hove, with the chonge to 
including oll regional services staff in core, been listed seporately from the 
reseorch octivities under regional services. Support staff for these positions hove 
been reduced to the standard two each. 

The supplies budget, which previously covered severa! oreas of investigation 
not specifically budgeted, has been reduced to requirements for ongoing octivities. 
Travel has olso been reduced to $9,500 per senior stoff position. 

lt is proposed to add three new senior staff positions for regional services. 
These are in addition to the two olreody noted, which were formerly considered 
os reseorch. One of the new positions is to be bosed in Brazil responsible for 
Brozil, Paraguay ond Bolivia. This position will be funded by UNDP through 
June 1980 ond it is hoped that UNDP will continue funding os restricted core 
thereofter. Two of the positions ore in response to the Boord's request to evoluote 
the feosibility of initioting on-site testing of moteriols in o humid tropical oreo. 
The so colled "selva" positions ore therefore being proposed in response to whot 
is considered on urgent need with over five million hectores of postures cleored 
from roinforest in the Amazon bosin ond most of them seriously degroded. 

% 
lncr. 

141 

153 

247 

243 

154 
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BUDGET CHANGES 

An entomologist is proposed beginning in 1980 since experience has shown that 
a continuing capability in this orea is needed. This is possi ble without increasing senior 
staff positions for research by merging the Legume Agronomy and Plant Exploration positions 
into a Germplasm Evaluation position. ·· 

With the decision to include all regional services staff in core, the two senior 
staff positions based in Brazil hove been listed separate from research activities under 
regional services. Support staff for these positions hove been reduced to the standard 
two each. 

The supplies budget, which previously covered severa! oreas of investigation 
not specifically budgeted, has been reduced to requirements for o ngoi ng activities. 
Travel has also been reduced to $9,500 per senior staff position. 

Three new senior staff positions for regional services are proposed. These are 
in addition to the two already noted, which were formerly considered as research staff. 
One of the new staff members is to be based in Brazil, responsible for Brazil, Paraguay 
and Bolivia. This position will be funded by UNDP through June 1980 and it is hoped 
that UNDP will continue this funding as restricted core thereafter. Two of the additional 
positions are to initiate testing of germplasm in a humid tropical orea. The Program urgently 
needs additional screening sites, especially in the more humid tropics, to test forage germ
plasm under a wider range of climatic and edaphic conditions which largely determine 
the incidence and virulence of diseases and insects. There is the possibility of encountering 
11 wild type 11 resistance in some species but it will not be identified un less materials are 
tested in the majar ecosystems identified within the target orea. 

PROGRAM COMMENTARY 

A change in the Program's name from Beef Program to Tropica l Pastures Program 
is proposed, in arder to reflect more accurately its activi ties and to permita better 
arti culation of its objectives and expected outputs. The term "postures11 rather than 
forages emphasizes the low input implication of the animal directly harvesting its own 
feed. The term 11 tropical 11

, although somewhat redundant at CIAT, underscores our 
emphasis on species adapted to lowland tropical environments with acid soils. The 
operational philosophy of the Program, however, remains the same. 

lmportance of the Products of the Program 

The Tropical Pastures Program has four majar products: beef, milk, conservation 
of tropical ecosystems, and resource base expansion. A short summary of the importance 
of these products follows. 

1 • Beef. Beef i s one of the ma in stap l e foods of Lo ti n American urban and 
rural poor, and one of the principal reasons why protein malnutrition is 
less acute in tropical Americe than in Africa or Asia. During the last 15 
years the annual growth in demand for beef in tropical Ameri ca (5.6%) 
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has exceeded increases in production (3.6%). This gap is resulting in real 
price increases which will cause a decrease in beef consumption by families 
of the lower 25% income strata which presently use from 8 to 16% of thei r 
total budget to buy beef. The high price elasticities of demand for beef 
also suggest that increases in beef production leading to lower real prices 
would hove a larger impact on consumption and quality of diet than production 
increases for any other major staple food crop consumed by the Latin American 
poor. In order to accomplish this, production costs, particularly social costs, 
must be reduced and this is more likely possible in the acid, infertile soil 
oreas because of their present low opportunity costs. 

2. Milk. The situation with milk production trends in tropical Americe is 
similar to that of beef with low per copita productíon (1/4 of us•s), and 
imports of milk and by-products tripling in the last 10 years. The Program•s 
target orea survey has shown that milk production from beef cattle farms is 
an important source of income in many oreas and that its importance increases 
with decreasing farm size. 

3. Conserving Tropical .Ecosystems. The Oxisoi-Uitisol savanna and cerrado 
regions of tropical Latin Americe, covering 300 million hectares, are no 
longer only 11 potential 11 oreas of expansion. As new roads are built, devel
opment is taking place atan ever increasing rote. Much of this development 
takes place without appropriate soil management technology, resulting in land 
abandonment, soil erosion, and the conversion of land into unproductive 
pastures. Extensive, pasture-based beef production is the most widespread 
land use in the region, and, if properly managed, one of the most ecologically 
sound. Well-managed, productive and persistant grass/ legume pastures not 
only provide excellent protection against soil erosion but improve soil fertility 
because of nitrogen fi xation and nutrient recycling by plants and the grazing 
animal. On the other hand, poorly managed pastures can be disastrous, es
pecially on more sloping sites. 

4. Expanding the land resource base. In addition to its ecologi'cal impli-
cations, pasture-based beef production can serve as o catalyst for settling 
the Oxisoi-Uitisol regions, primarily because the initial infrastructure 
investment is much lower than for crop production. The development of 
well-manoged pastures increases the value of the land. When roads 
provide improved access to markets, it becomes more profitable to devote 
part of the land to crop production, with beef gradually moving to new 
settlement oreas. Also, intercropping pastures with onnual or perennial 
crops is feosible. Therefore, beef can serve as a wedge to develop this : 
important resource base and open the way for integrated agriculture 
development. Furthermore, increases in beef production in Oxisoi-Uitisol 
regions permit alternative uses of better soils located closer to markets 
which should be used for more intensive crop production. 



51. 

Program Objectives 

The objective of the Tropical Pastures Progrom is to develop and transfer, 
together with national institutions, improved, low cost pasture production technol
ogy for ocid, infertile soils regions, in order to increase beef and milk production, 
conserve ond improve soil resources of tropical ecosystems, and provide a basis for 
an economically and ecologicolly sound utilization of under-exploited land resources 
in tropi ca 1 Ameri ca. 

Program Strotegies 

The overall strategy described in detai 1 in the 1978-79 budget proposal is 
unchanged. In summory, it consists of collecting, breeding and evaluating a 
wide ronge of pasture legume and gross accessions for adaptation, productivity and 
persistence in acid infertile soils with mínimum fertilizer and lime inputs. Germplasm 
is screened for tolerance to high soil acidity, low phosphorus availability, drought, 
fire, disease and insect stresses. Compatible grass-legume mixtures are tested for 
performance under grazing, nutritionol value and cattle liveweight gains at the three 
main stations (Quilichao, Corimagua, Brasilia), a proposed screening site in the 
humid tropics, and in the established network of regional trials throughout the target 
orea (managed by na_tional research and development institutions). In addition to 
germplasm development, specifi e technology components su eh as low-cost pasture 
establishment methods, research methods for improving nitrogen fixation in legumes, 
seed production technology, use of low-cost phosphorus ferti lizer sources, improved 
animal monagement and health practices are developed. The information is integrated 
into cattle production systems such as the present one operating in Carimagua involving 
the strategic use of a small proportion (1 0%) of the grazing orea in improved legume
based pastures. Technology components are evaluated in both biologi cal and economic 
terms. Seed of promising accessions are multiplied, for eventual release by national 
institutions. 

The transfer of technology is integrated with research activities primarily 
through the training of specialists in soil-plant-animal relationships from collaborating 
research and development institutions throughout the target orea, vio special courses, 
or individualized training. Technology is validated by these and other individuals 
through coordinated regional trials. Communicotions of results are facilitated by 
seminars, network workshops, and speciol publications. 

SPECIAL PROJECTS 

A study of Beef Production Systems in Latín Americe, known as the ETES 
Project, constitutes a special project of the Tropical Pastures Program. lts purpose 
is to characterize the ranges in beef production farms in the impact orea and to 
provide the bases for on-farm validation of improved technology. This project is 
financed by the Germen Agency for Techni cal Cooperation (G TZ) and operates as 
part of the Cattle Production Systems section of the Tropical Pastures Program, with 
on-site work in the Colombian and Venezuelan Llanos and in the Brazilian Cerrado. 
The three year project started in late 1977. Resources for 1980 when the project 



52. 

is due to end are: 

1980 

Animal scientists (Brazil & Venezuela/ M-Y) 2 

Economist (M-Y) 

Personnel Costs 100,000 

Supplies and services 5,000 

Travel 17 ,000 

Total 122,000 

The UNDP provides funds for an integrated training and international 
cooperation project which includes an international cooperation expert (regional 
services coordinator) for Tropical Pastures for Brazil, Paraguay and Bolivia. Funds 
provided cover the expert through June 1980 at which time, as noted earlier, the 
position is proposed as core funded. 



SPECIAL STUDIES 

RESOURCES - COR~ 

None. 

PROGRAM COMMENTARY 

. The objectives of Specicil Studies are: ·(deve lop a systematic and realistic 
appraisal of the land resources in CIAT's target orea; and (b) to explore the poten
tia! uti 1 ization óf selected sySt.enis components in the enhancement of the productiv
i ty ·of tropi cgl crops, wi th specia 1 emphcisi S -0~ the commodi ti es bei ng researched at 
CIAT a~d ori th~ parti_cular probJems of resource-poor far~e~s. : ·· 
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To achieve these objectives, the Unit operates on the basis of we ll-defined, 
terminal projects, each one of which is staffed and allocated other resources 
on the basis of the respective objectives of the various projects. 

SPECIAL PROJECTS 

An IDRC funded collaborative research project with IFDC on phosphorous 
is carried out by two IFDC senior staff based at CIAT. The objectives of the 
project are to develop direct use of low cost phosphorus fertil izer sources for crops 
and pastures in oc id, infertile soils' of tropical and subtropical Latin Americe. 
Annual resources for the CIAT portion of this project are as follows: 

Personnel {man-years) 
Soil Fertility Expert - W. Fenster 
Soil Chemist - A. León 
Support Staff 

Costs ($) 
Personnel 
Supplies & services 
Travel 
Equipment 
lndirect expenses 

1.0 
1.0 

13. o 

126,000 
27,000 
13,000 
5,000 

22,000 

193,000 
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A proposol has been prepared for a special project on Land Resource 
Evaluation in tropical Latin America. The objective of the project would be 
to charocterize the land resources of the orea in terms of el imote 1 vegetation, 
topography 1 soi 1 properties and aggregation into land systems. The information 
obtained would be used in defining research priorities and technology transfer 
strategies. The following resources are included in the project proposal : 

Personnel (man-yeors) 
Soil Geogropher 
Cl i matolog ist 
Land Economist 
S upport S taff 

Costs ($) 
Personnel 
Supplies & services 
Travel 
Support services 
Equipment 

1980 

1 
1 
1 
7 

260,000 
30,000 
55,000 
81 ,000 
37,000 

463,000 

1981 

1 
1 
1 
7 

237,000 
35,000 
55,000 
78,000 
10,000 

415,000 

1982 

1 
1 
1 
7 

335,000 
35,000 
45,000 

100,000 
10,000 

525,000 
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CARIMAGUA STATION 

RESOURCES - CORE 

Personne 1-Man-years Senior Staff Scientific & Supervisory Clerical & Other 

78/ 9 80/ 1 . 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/1 8213 -- -- -- --

3.0 9.5 10.0 9.0 10.0 10.0 

Vacancy Factor o. 1 0.6 0.6 0.2 0.5 0.5 

2.9 8.9 9.4 8.8 9.5 9.5 

Direct Costs (US Dollars) 

-
Current Budget Proposed BudtJ 

- - · - l 
1 

1 
1978 1979 

Actual Revised Total 1980 1981 Total 1 nct . 

Personnel 189,087 68,217 257,304 241,346 252,031 493,377 92 

Supplies 24,455 69,355 93,810 101,500 101,500 203,000 116 

Services 23,798 12,610 36,408 23,500 24,000 47,500 30 

Trove! 55,719 43,995 99,714 32,890 33,750 66,640 ( 33) 

Reploc. Equ ip. ( 28, 983) ( 28, 983) 9,000 13,000 22,000 

264,076 194,177 458,253 408,236 424,281 832,517 82 
---- · 
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BUDGET CHANGES 

Costs of this unit are poid 50 percent by the Colombian lnstitute for Agri
culture (ICA) and 50 percent by CIAT. The CIAT/ ICA comanagement of the Cari
magua station had started in June 1977 --whi eh was after the budget for 1978¡79 
was prepared. Since then, operations at Carimagua hove increased dramatically 
and the personnel and funds required for its administration are far more than the 
1978¡79 budget contemplated. In addition, the new facilities are now coming on 
stream and operating costs are expected to rise still further. 

The 1980/81 budget therefore includes substantial increases both in personnel 
and in funds. CIAT propose"s adding three scientifi e and supervisory level staff 
for, respectively, chief of maintenance, treasurer ond auditor. ICA assigned per
sonnel will increase from 80 to 98 to provide additional support in the following 
oreas: maintenance, workshops, warehouse, food and housing and field operations. 
Supplies and services are both expected to increase markedly to cover requirements 
in the new facilities. 

PROGRAM COMMENTARY 

The Carimagua research station is located 350 kilometers east of Villavicencio, 
near the Meta-Vichada border, at 4-1/?'N latitude, 71-1/?'W longitude in the Eastern 
Plains of Colombia. Carimagua's climate, soil, vegetation and topographic conditions 
ore typical of one of the greatest land resources in the world that is just beginning to 
be exploited: the tropical American savannas, which comprise 300 million hectores. 

In 1969, the Instituto Colombiano Agropecuario (ICA) purchased 22,000 hectares 
of land, and field work was initiated in early 1970. In February 1977, an agreement 
was signed between JCA and CIAT for the development of a cooperative ICA/CIAT 
research program in the llanos. 

Under the terms of the agreement, an advisory committee composed of three 
ICA managers and three CIA T senior staff members is responsible for coordinating and 
directing operations of the station. CIAT and ICA ore conducting independent research 
projects aimed at increasing agricultural and cattle production in the Eastern Plains. 
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DATA SERVICES 

RESOURCES - CORE 

Person ne 1-Mon-years Senior Staff Scientific & Supervisory Clerical & Other 

78/ 9 80/1 82/3 78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82;3 -- -- -- -- -
Heod 

G. Mendozo 2.0 2.0 2.0 13.0 18.0 18.0 15.7 26.0 26.0 

Voconcy Factor 0.5 1.1 1.1 0.5 1.4 1.4 

: 2.0 2.0 2.0 12.5 16.9 16.9 15.2 24 .6 24.6 
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Dircct (t)s ts (US Dollors) 

-- - --- i - - .. 

Current Budgc t Proposecl Budq· · t 
- - - - ----
1978 1979 o ; 

:n 

Actua l Rev ised Total 1980 1981 Tota l lncr. · - - --! 

Personnel 141,692 192,757 334,449 243,198 241 ,870 485,068 45 

Suppl ies 10,240 8,909 19, 149 14,950 14, 900 29,850 56 
,. . 
.)Cf"VICCS 70,804 96,159 166,963 114,650 114,650 229,300 37 

Trave l 2,241 4,635 6,876 5,850 5,850 11,700 
1 

70 

Rcp lac. Equ ip . 6,000 6,000 9,000 12,000 21,000 
1 ~5~ . - -------- 1 

224,9n 308,460 533,437 387,648 389, 270 776,918 1 

--- ----· 

BUDGET CHANGES 

The budget for this unit wos modified in 1979 to reflect the new orgonizotian for 
computer services. Thi5 involved the tronsfer of positions ond funds from certain other 
units. In oddition, os from 1980 the meterelogicol section will form part · of the Doto 
Services Unit. 

46 

The demond ond need for stotisticol, doto ond computer services has increosed 
substontiolly ond this proposal therefore includes increoses of one scientific ond supervisory 
level stoff, two clerical stoff ond obout $25,000 per onnum for supplies ond services. 
Much of the increose in supplies ond services is bosed an estimotes af costs ossocioted 
with CIAT's in-house computer, expected to be delivered in April, ond of likely use 
of DANE•s computer once the in-house computer becomes operotionol. 
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PROGRAM COMMENTARY 

The Data Services Unit is a central services unit responsible for providing 
research design consultation plus data analysis and data management services to the 
Center's research, administration, and training activities. The Unit is comprised of 
three specialized sections. 

Statistical Services 

· The general function of this section is to plan and execute all activities related 
to the application of statistical and mathematical techniques to the various research 
activities carried out by CIAT. Specific functions include: 

-To provide statistical advice in all stages of an experiment or project; 

- To implement and develop quantitative techniques applicable to CIAT 
research, specifically those needed in the study of production systems; 

- To provide training in quantitative methods to professionals at CIAT (both CIAT 
professional staff as well as training participants). 

Data Bank Services 

The principal function of this section is to provide scientific data management 
support to the various data banks of the Center's research programs and units. 

While the responsibility for the collection and utilization of data rests with the 
respective research programs and units, the Data Bank Services Section assumes the 
function of providing the software and programming support for the development, im
plementation, and maintenance of these information systems. 

Computer Serv ices 

The general function of this section is to provide programming support to all 
computerized CIA T activities, and to operate and maintain the Center's computer 
equipment. 

The analyses of small experiments are accomplished through 11 desk-top com-
puters11 available within the Unit. Larger experiments, surveys, data banks and 
mathematical programming are achieved through the utilization of the IBM 370-145 computer 
belonging to the Departamento Administrativo de Estadística (DANE), an agency of the 
Colombian Government. CIAT is connected to the DANE computer over standard 
telephone line. The level of scientific servíces requested to the Unit has steadily in
creased during the last years, not only because of the expended research CIAT activities, 
but al so due to the increasing awareness of CIA T researchers of the avai lable ser vi ces 
and facilities. This, in addition to the increasing computing needs of CIAT's admin
istration, hove lead to the contracting of an in-house computer IBM S/34 which can 
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work both as a local computer for the processing of administrative jobs, and for medium 
sized scientific and data management tasks, as well as a terminal to DAN E's computer 
for large scale computation. 

~eterological Serwice 

The Center's meterological service is administratively attached to the Data 
Services Unit. The meterological service maintains a meterological station at the 
CIAT main station and col labora tes with various Colombian agencies in the collection 
of data from eight other sites at which CIAT is conducting research in Colombia. The 
service provides twice yearly summaries of current data to users. lt consists of one 
technician who is required to visit all stations to check the quality of the data at least 
once per year. 
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DIRECTOR INTERNATIONAL COOPERATION 

RESOURCES - CORE 

Personnei-Man years Senior Staff Scientific & Supervisory Clerical & Other 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82;3 - - -- -

Director 
A. Grobman 2.0 2.0 2.0 - 1.5 2.0 4.0 4. 0 4.0 

Vacancy Factor o. 1 o. 1 o. 1 0.2 0.2 

2.0 2.0 2.0 - 1.4 1.9 3.9 3.8 3.8 

.•. 
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Direct Costs (US Dollars) 

- -------
Current Budget Proposed Bu,Jgr. t 

1978 1979 % 
Actual Revised Total 1980 198 1 Total lncr. 

Personnel 81,596 111 ,566 193,162 108,637 113,993 222,630 15 

Supplies 778 1 '135 1 '913 1,300 1,600 2,900 52 

Services 328 694 1,022 750 850 1,600 57 

Travel 24,634 32,116 56,750 35,500 35,500 71,000 25 

Replac. Equip. 925 925 

-- ----

108,261 145,511 253,772 146,187 151,943 298,130 17 

----- - - - -

BUDGET CHANGES 

In previous years provision has been made for salaries of outreach contract staff 
befare and between assignments. Only once has it been used and now, with the 
inclusion of regional services staff in core, it is no longer required. Travel funds hove 
been increased slightly for national program personnel to visit CIA T. $22,000 is provided. 
An administrative assistant is added to provide support for the administrative duties of the 
Director, lnternational Cooperation, to provide continuity . during the Director's extensive 
travel and to collect and organize data for country profiles. 

1 
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PROGRAM COMMENTARY 

The objective of lnternational Cooperation is to assure the rapid and ef
ficient transfer of improved production technologies developed at CIAT to national 
research and development agencies (both publ i e and prívate}. 

lnternational Cooperation consists of: 
1. The Office of the Director, lnternational Cooperation; 
2. Training; 
3. Documentation Services; 
4. Communication Support; and 
5. Seed Research and Training; 
6. Collaborative Projects (e.g. CIMMYT -CIAT Andean Region Maize Project) 

The Director of lnternational Cooperation has the overall responsibility for all 
activities in the division. Also, in liaison with the Directors of Land Resources and 
Crops Research, he arranges and administers collaborative efforts with international, 
regional, or national institutions, through which the research endeavors of CIAT can 
be complemented and/or through which new technologies can be validated and adapted 
to conditions within a given setting. 

REGIONAL SERVICES STAFF 

Also ascribed to the office of the Director is the important function of providing 
guidance to the regional services staff of the various research programs, and of assuring 
that this staff is provided with the necessary logistical and administrative support. 

Dueto budget constraint and limitations of administrative capacity, each 
commodity program only budgets regional services staff positions that are of highest 
strategical importance for the purposes of successful attainment of the program's 
objectives. In arder to determine which these are, the following criterio are care
fully weighed: (a} percentage of the world orea devoted to that commodity located in 
the region; (b) the potential for expansion of production (orea and yields} of that com
modity in the region; (e) the importance of the commodity in the diets of the people 
of that region, especially those with limited resources; (d) the importance of that 
commodity as a component of the farming systems of producers in that region, especially 
those with limited resources; (e} the expressed interest of regional and national agri
cultural leaders in the development in that commodity and for the stationing of CIA T 
staff in the region; (f) a comparative advantage for CIAT's involvement over that of 
other organizations; (g} the viability of national programs in the region in relation to 
their ability to utilize such services and benefit the farmers; and (h) the existence of 
a formal or informal organization through which the regional staff may operate. 

As a general budgeting principie, regional services staff are funded from the 
core budget. Whenever possible, arrangements are sought with selected funding 
agencies that allow for the financing of regional services staff through restricted 
core allocations. 

The majar role of regional services staff is to serve their respective regions by 
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contributing to the institutional transfer of CIAT-generated technology. While they 
are normally given research assignments, their research activities are mainly in the 
validation and adaptation of CIAT -generated technology to the conditions of the 
region where they serve. Through their role in international testing activities, re
gional services staff play an important technology generation function that does not 
d etract from the major rationale for the establishment of their position, to exercise 
a technology transfer function which cannot be done satisfactoril y from headquarters. 

The table below summarizes the regional services staff who are to be financed 
out of core operations budget in 1980-81. The positions are budgeted in the respective 
commodity programs. 
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REGIONAL SERVICES STAFF IN CORE BUDGET 1980-1981 

Program Region Number Location Comments 

BEANS ·Centra 1 Ameri ca & 
Caribbean 

Eastern Africa 

Eastern Africa 11 

·1 * San José 

1** Open 

1 ** Open To start in 1981 

CASSAVA Asia 1 1 *** Los Baños 
(Philippines) 

Asia 11 Los Baños To start in 1981 
(Phi 1 ippines) 

Southern Cone 1. 

Southern Cone 11 To start in 1981 

Peru, Ecuador, Colombia, 
Venezuela 1 *** CIAT 

Central America & Dom. Republic 
Caribbeon 

TROPICAL Brozi 1, Paraguay, Bolivia 1* Brasi 1 io 
PASTURES 

* 

** 

*** 

Brozi 1, Paraguay, Bolivia 2 Brasilia 

Humid tropical acid soil 2 Open 
regions of Latín Americe 

Positions ore funded through mid-1980 under the UNDP Speciol Project on lnternational 
Cooperotion; UNDP has been approached to continue to fund these positions as part of 
on overoll continuotion of the project beyond mid-1980 in the form of a restricted core 
allocotion to CIA T. 

Negotiations are under way with the Dutch Government whereby the latter would fund 
this position through a restricted core allocation to CIA T. 

Pasitions ore funded through 1979 by IDRC. lt is hoped that IDRC will c'ontinue to ' 
finance these positians in the form of a restricted core allocation to CIA T. 



The following table provides a summary overview of the resources that hove 
been budgeted in the respective commodity programs in order to support the core
budgeted regional services staff in 1980-81. 

1 980 1 9 81 
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Pos. M-Y $ 000 Pos. M-Y $ 000 

Beans 2 1.00 113 3 2.50 229 

Cassava 4 3.00 264 6 5.00 419 

Tropical Pastures 5 3.50 307 5 5.0 369 

11 7.50 684 14 12.50 1017 

' 
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SPECIAL PROJECTS 

Since Morch 1973, the Rockefeller Foundation has funded o speciol 
projec t through CIAT to ossist ond strengthen ICTA, the national agricultura! 
reseorch institut ion in Guatemala. The grant will terminote ot the end of 1980. 
Approximate inputs are expected to be os follows: 

1979 1980 

Associate Director - ICTA 1.0 M-Y 1.0 Nt-Y 
Coordinator of Experiment Stations - ICTA 1.0 M-Y 1.0 Nt-Y 

Personnel Costs * * 
Supplies, serví ces & travel 15,000 16,000 

•* Rockefeller Foundotion provides these stoff on a no-cost basis 
to the project. 

In November 1978 an ogreement was signed with the Swiss Development 
Cooperation for the funding, over o three year period, of o Seed Training, 
O utreach ond Research Unit. The objectives of the project are to: 

1 . Troin personnel in government ond ptivote_ institutions primarily from all 
Latín American and Coribbean countries in various ospects of seed industry 
and seed progrom development. 

2. Extend technicol collobarotion to countries in the region interested 
in seed progrom development, with the oim of exponding the production of 
high quality seed of improved cultivors at all levels from the breeder to 
the commercial stoge with main emphasis on but not restricted to the 
commodities with which CIAT works. 

3 . Conduct specific reseorch in seed technology high ly relevont to CIAT 
commodity interests ond relevant to problems of the impact oreas. 

4. Provide CIAT with a single unit to cooperate with commodity programs 
in multiplying, processing, storing and distributing odvonced experimental 
materials, or Breeder ond Basic Seed to collaboroting countries for 
further mul tipl i cotion. 

Resources to be provided by the project are as follows 



Personne 1 (M-Y) 
U ni t Head ·- J. Doug las 
Seed Produc. S pe e.- N. N. 
Scientific & Supervisory Staff 
Other support staff 

Costs {$000) 
--Personnel 

Training 
Supplies & services 
Travel 
Capitol- Const. & equipment 
Overhead 

1979 

l. O 

l. O 
4.0 

126 
59 
18 
40 

322 
72 

637 
--

1980 

l. O 
l. O 
4.0 
6.0 

257 
164 
20 
22 
10 

120 

593 
--

1981 

l. O 
l. O 
4.0 
6.0 

274 
195 

23 
57 

142 

691 
--

In addition a proposal has been made to AID jointly by CIAT and 
Mississippi State University for a project which would complement the Swiss 
funded project and whose purpose would be to improve the seed production 
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and delivery systems of countries in the region. The total cost over five years 
for the CIAT portion is estimated at $1,406,575. This includes one senior 
staff, support staff and funds for training, seminars, training materials, and an 
information center for seeds. 

Aport from the above, special projects for outreach and training activities 
are listed in the commodity and training sections as follows : 

UNDP 

IDRC 

lnternational Cooperation Experts in Beans, Forages 
and Rice. Support of courses, trainees and training 
materials. 

Cassava outreach production specialists for Asia and 
Latin Americe. 



RESOURCES - CORE 

Personnei-Man-years 

Training Office (Coord . 
F. Fernández 

Conferences 

Vacancy Factor 

Pirect Costs (US Dóllars) 

1978 
Actua l 

Personnel 524,881 

Suppl ies 16,555 

Services 33,186 

Travel 101,301 

Replac. Equip. 2,113 

678,036 
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TRAIN ING ANO CONFERENCES 

Senior Staff Scientific & Supervisory Cler ical & Other 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82 ~3 -- -- -

2.8 2.0 2.0 18.6 20.0 25.0 9.7 13.5 16.0 
2.0 2.0 2.0 6.0 6.0 6.0 

2.8 2.0 2.0 20.6 22.0 27.0 15.7 19.5 22.0 
0.6 1.3 1.6 0.6 1.3 1.4 

2.8 2.0 2.0 20.0 .20. 7 2S.4 15. 1 18.2 20.6 

-
Current Budge t Proposed Bu,lgc~ t 

1979 
Revised To tal 1?80 1981 

684,997 1,209,878 805,003 910, 165 

9,142 25,697 12,928 12,928 

31,828 65,014 28,837 28,837 

218,468 319,769 199,149 215r149 

2, 113 

944,435 1 ,622,471 1,045,917 1r 167,079 

-

Total 

1, 715,168 

25,856 

57,674 

414,298 

2,212,996 

O l 
, Q 

lncr . 

42 

30 

36 



70. 

BUDGET CHANGES 

The senior stoff position for lnstructional Techniques and Communication 
has been vacant for the last six months since the Communication Support Unit 
was established. Since many of the functions previously handled by this 
position are now handled by the Communication Support Unit and much of the 
training function has been decentralized to programs, we hove decided that 
one senior staff position, with appropriate support, is sufficient to handle the 
coordination function. An extra scientific and supervisory level person is 
added i ns tead • 

This budget includes resources for the following activities: 

1978 1979 1980 1981 
M-Y $000 M-Y $000 M-Y $000 M-Y $000 

Post doctoral fellows 3 50 4 104 4 103 4 103 
Visiting Res. Assoc. 

& Thesis Scholars 15 68 20 199 20 136 25 173 
Scholorsh ips ( MSA) 10 130 lO 208 
Post-groduate interns 35 206 30 206 30 222 30 222 
Conferences 77 167 167 167 

Post doctoral fellows are divided between the research programs (included in 
the offices of the directors) and training in recognition of the fact that sorne 
are engaged solely to help or strengthen research whilst others are brought 
in to be trained. We are recommending returning, on a limited scale, to 
gronting scholarships to enable certain carefully selected individuals to do the 
ocademic part of their studies for an MSA degree. This will always be in 
association with practica! work on one of CIAT's commodities. 
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PROGRAM COMMENTARY 

CIAT has reached a stage in its development where the results of research 
hove evolved into transferable technologies. At the same time, national institutions 
are increasingly focusing their attention on CIA T as a source of improved production 
technologies that they may further test and adapt to local conditions, use in 
cooperative research endeavors, or uti lize as departure points for independent 
efforts in generating local technologies. In this context, training acquires increased 
relevance as a means to: (a) accomplish inter-institutional transfer of technology; 
(b) help link research ond extension; and {e) strengthen national institutions to oct 
cooperatively as well os independentl y in appl ied research on CIA T's commodities. 
Through training, CIAT serves the objective of transferring improved production 
technologies at the same time that young professionals are prepared for commodity-based 
research and agricultura! development careers in their home institutions. 

The increased importance of training for purposes of technology transfer and 
the strengthening of national institutions is demonstrated by the fact that the num
ber of professionals enrolling in training at the Center increased from 195 in 1977 
to 314 in 1978, with about 85 percent of the training participants coming from latin 
American countries. 

Training for Research Networks 

CIAT training activities place emphasis on the formation of technology vali
dation networks that extend throughout the target oreas of the various commodity 
programs and are largely maintained by former CIAT training participants. The 
networks are coordinated by the respective program outreach scientists, as is the 
case, for example, in forages for the acid infertile regions, beans and rice in 
Central Americe, cassava in latín Americe and Asia, and swine throughout Latín 
Americe. CIA T conferences are uti lized to backstop the various developing 
validation networks. Typically, such conferences include graduates of CIAT's 
training, plus other professionals from national and international research orgo
nizations. During 1978, each of the three major commodity programs of the Center 
had held su eh a conference. 

Training continues to be offered at the postgraduate level. lncluded are 
postgraduate internships plus MS and PhD thesis research projects that are carried 
out in conjunction with academic degree programs of collaborating universities. 

All of CIA T's training is commodity-based. Training takes place on a de
centralized basis in the sense that each research program or unit assumes the res
ponsibi 1 ity of providing relevant training experiences to the training participants 
assigned to it. A centralized training coordination function is ascribed to the 
Coordinator of Training to assure: (a) continuity of the various training efforts 
at CIAT across commodities; (b) efficiency of administration; (e) adherence to 
Center-wide training standards; (d) effective sharing of training resources; and 
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(e) integration of relatively independent training efforts into overall CIAT outreach 
strategi es. 

In 1978, about half of the participants of CIAT~s training were financed out of 
CIA T's core funds. The UNDP lnternational Cooperation project provided funds for 
another one-third of the participants. Twenty-eight other individual donors had 
provided financing for the remaining scholarships. These donors include international 
agencies and national organizations. (ore funding is projected to cover about 
half of the man-years of training in the period 1980-1983. 

Conferences 

Both in 1980 and 1981, one conference event (i. e. semi nar, workshop or 
symposium) is planned per research program, plus one across commodities. These 
international conference events are primari ly in tended to support the research 
validation networks of each commodity. In addition to these events, CIAT will 
continue to co-sponsor with other institutions and/or agencies selected conference 
events that are directl y related to the generation and/ or transfer of new production 
technologies. 

SPEC IAL PROJECTS 

The UNDP has funded a three year project for integrated training and 
international cooperation which provides resources for production of training 
materials and severa! training courses. The project is due to end in September 
1980 but we hope that it may be extended for a further three years. 

Many international and national institutions provide funds to support one 
or more trainees or even whole training courses. Such funding covers a substantial 
portian of total trainee funding. 
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COMMUN ICA TION SUPPORT 

RESOURCES - CORE 

Personne 1-Man-years Senior Staff Scientific & Supervisory Cle rica l & Other 

78/ 9 80/ 1 82/ 3 . 78/ 9 80/1 82/ 3 78/ 9 80/1 82;3 -- - - -

Analysis · -(Head) 
F. Kramer 1.5 2.0 2.0 3.0 6.0 6.0 l. O 2.0 2.0 

Editor 
C. Bower 2.0 2.0 2.0 5.8 8.0 lO. O 2.0 2.5 4.0 

Editor 
M. Gutierrez 2.0 2.0 2.0 - - - 1.7 4.0 4.0 

Graphic Arts 5.9 7.5 8.0 38.9 43.2 44 ~0 

Public lnformation 6.2 B.O B.O 3.8 4.0 4.0 
. 

5.5 6.0 6.0 20.9 29.5 32.0 47.4 55.7 58.0 
Vacancy Factor - - - 0.8 1.8 1.9 1.7 4.0 4.2 

5.5 6.0 6.0 20.1 27.7 30. 1 45.7 51.7 53.8 
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Direct Costs ·(US Dollars) 

-
Curre nt Budget Proposed Bud 

1978 1979 % 
Actual Rev ised Total 1980 1981 Total h1 cr . 

Personnel 266,447 438,297 704,744 475,101 495,367 970,468 38 

Suppl ies 23,937 28,068 52,005 32,600 32,650 65,250 25 

Services 133,104 132,210 265,314 194,550 210,650 405,200 53 

Trovel 3,104 11,814 14,918 16,700 16,600 33,300 123 

Replac. Equip. 171 17,000 171 171 15,000 20,000 35,000 104 

426,763 627,389 1,054,152 733' 951 775,267 1,509,218 43 
------- ·-- ·--· 

BUDGET CHANGES 

Three additional scientific and supervisory leve l positions are proposed. 
One is for an English/ Spanish translator, one for an additionol assistant editor 
and one for a head of printing . In addition four other support staff are added for 
o photomechanic and three technicians. These increases are needed to handle 
the increased workload in the Unit. 

As noted earlier, printing of publications, which was previously budgeted 
in each program, is from 1980 onwards budgeted in this un it in the sorne way as 
for the services provided by other units. This adds about $ 50, 000 to the supplies 
and services amounts. $15,500 is included for vislting writers for the first time. 
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PROGRAM COMMENTARY 

Objectives of the Unit 

The objectives of the Communication Support Unit are: (a) to package and 
disseminate the results of CIA T's research to appropriate audiences; (b) to maintain 
and improve CIAT's image with donors, client countries, and the general public; 
(e) to serve the publication needs of other CIAT uníts (e.g. Documentation Services, 
Conferences); and (d) to provide general information services (e.g. photography, graphic 
arts, Xerox, and printing) to the Center and its various administrative entities. 

Activities of the Unit 

The Communication Support Unit has the following action plans for the various 
oreas where a need · for CIAT -generated information exists. 

l. Technical lnformation 

Annual Report. The Annual Report of CIAT program activities is published 
on a yearly basis -- both as a compendium of reports of all programs and units as well 
as separate pub! ications, ea eh one devoted to a research program. The Annual Report 
is produced both in English and in Spanish. 

Research Highlights. The report of research highlights is produced as a 
full-color publication. lt is intended to disseminate technical information explained 
in a popular style as a principal means of communicating the Center's activities and 
achievements to contacts at all levels . Research Highlights are published in English 
and in Spanish and contain sorne 140 pages. 

Other Technical Publications . CIAT has severa! other publications series 
in which technical information is being published (e. g. Research Monographs, New 
Production Technologies, Technology lmpact Studies, Field Manuals, Production 
Manuals, and Seminar Proceedings). During the budget cycle 1980/ 1981, an attempt 
will be made to increase the number of these publications that are made available to 
the Center's research collaborators and contacts and to the interested public. 

2. Newsletters 

NotiCIAT. This quarterly newsletter has been designed to inform the 
Center's contacts on: (a} Program developments at CIAT; (b) New production and 
research methodology resulting from CIA T's efforts; and (e) CIA T's technology transfer 
projects and activities. NotiCIAT is intended for all of CIAT's contacts-- technical 
and non-technical. lt is published both in Engl ish and in Spanish . 

Commodity-Specific Newsletters. Four commodity-specific news letters 
are produced by the Communi cation Support Unit. Two of these are managed in the 
Documentation Services Unit and two in the Commuoication Support Unit. 
The commodity-specific newsletters contain information on: {a) Developments within 
the respective CIA T commodity programs; (b) New research and production technology 
(both CIAT and non-CJA T generated); and, (e) lnformation on commodity-related work 
in cooperating regional and national programs. The purpose of these commodity
specific newsletters is to provide workers in existing networks with regular information 
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from the respective CIAT commodity progroms. 

3. Training Moterials 

Efforts to package commodity-related technical information into didactic 
sets (i .e. audiotutorials) will continue during the 1980/1981 budget cycle. The com
modities and oreas covered are: cassava, field beans, rice, tropical pasture production, 
weed control, and seed technology. 

4. General lnformation 

To help keep the general public informed of CIAT's goals, activities and 
achievements, the Unit plans to continue to periodically produce information brochures 
on the Center and on specific commodity programs. Also planned is a continuation of 
the efforts to design/produce selected audiovisual programs for visitors, the production 
of two short films on CIAT's activities, and the design/dissemination of a series of 
articles on the Center and its research efforts to be disseminated to existing mass com
munication channels. 
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DOCUMENTATION SERVICES 

RESOURCES - CORE 

Person ne 1-Mon -yeors Senior Stoff Scient ific & Supervisory Clerical & O ther 

78/ 9 80/ 1 82/ 3 78/ 9 80/ 1 82/ 3 78/ 9 80/1 82;3 - - -- -

L ibrarian (Head) 
F. Monge 2.0 2. 0 2.0 17 .o 21.5 22.0 40.4 44.0 44.0 

Vacancy Factor 0.5 1.3 1.3 1.6 3.2 3.2 

2.0 2.0 2.0 16.5 20.2 20.7 38.8 40.8 40.8 
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Di rcct Costs (US Dollars) 

-- ·- . ----
Current Budge t Proposed Budrrt 

·-· 
• 

1978 1979 Ol 
, () 

Actual Re vised Tota l 1980 1981 Total lncr . 

Personne l 2161608 2531881 4701489 2971625 301 1002 5981627 27 

Suppl ies 761388 651528 1411916 951000 951000 1901000 34 

Services 211082 311525 521607 421400 391 100 81 1500 55 

Trove l 21263 31263 51526 31150 31 150 61300 14 

Reploc. Equip . 11564 11564 11 ,000 121000 23,000 1371 

-- - --

3171905 354, 197 672,102 449,1 75 4501252 899,427 34 

----~ -- -- · 

BUDGET CHANGES 

Two odditional scientific and supervisory level ond one clerical positions are 
proposed for 1980 to enable the unit to mount full scale documentation services for 
all three majar commodities. No provision is made in th is budget for continuation of 
documentation services in e cono mies. 

, Librory books which, according to CG norms when a 1 ibrary is being establ ished 1 

hove in the post been charged to capital, are as from 1980 included in supplies. 
$201000 is provided for this purpose. Supplies and services also increase somewhat for 
the extra documentation services. 

1 



PROGRAM COMMENTARY 

Objectives of the Unit 

Following CIAT's commodity research emphasis,. the Documentation Services 
Un it aims at: 

l. Providing scientific and technical information in support of research 
activities both at CIA T as well as in national institutions; 

2. Transferring information about technologies available to increase agri
cultural production in the tropics, and 

3. Projecting to the countries an accurate imoge of CIAT asan institution 
dedicated to research and technology transfer in those commodities of 
CIA T's concern. 

Activities of the Unit 
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At present, the Documentation Services Unit has a library with approximately 
40,000 volumes and receives 1302 journals regular! y. The 1 ibrary operates as a regular 
specialized library, but more important, it provides personalized services such as the 
Content Pages and Documentation activities which will be described in more detail. 

Content Pages 

The Content Pages is a current awareness month l y publ icati on that 1 ists the 
tables of contents of selected journals. Three oreas are covered: Animal Sciences, 
covering 350 journals; Plant Sciences, covering 300 journals; ond Social Sciences, 
covering 58 journals. They are subscribed by almost 2000 scientists in Latin Americe, 
who select articles of their interest and request photocopies. 

In 1978, photocopies of 11,500 articles were requested on the basis of Content 
Pages. 

Documentati on 

Documentation services cover four oreas: Cassava, in which the Center has the only 
known complete collection of everything published on this crop; field beans, limited to 
literature applicable to tropical environments; tropical pastures and forages, which started 
in March, 1978; and Latin American Agricultura! Economics and Development. Abstract 
cards of articles in these oreas are distributed lO times per year to over 2000 scientists 
in the world. 

A significant increase in the numbers of subscribers to these documentation 
services took place in 1978 -- 263 new subscriptions for cassava; 296 forbeons; 205 
for Agricultura! Economics; and 314 for pastures and forages. 
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Annual cumulative volumes of abstracts processed during each year are published. 
To date, 4 volumes hove been published in cassava, 3 in beans, 3 in Latin American 
Agricultura! Economics, and 1 in Tropical Pastures and Forages. Cassava and Bean 
abstracts are published simultaneously in English and Spanish while the other two oreas 
are published only in Spanish. 

Requests for photocopies of over 1000 articles in the Documentation Center 
were received during 1978. 

Specia 1 ized 1 iterature searches, on the basis of specifi e descriptors, are done 
at the Documentation Center through a mechanized system of information retrieval. 
In 1978, 134 searches were made as follows: 59 in cassava, 45 in beans, 26 in agri
cultura! economics, and 4 in tropical forages. In addition, 14 short bibl iographies 
were prepared by conventional methocls. 

A Cassava Newsletter is published twice a year in English and Spanish. The 
success of this publication has attracted already many contributions from users in the 
world, despite the fact that only four issues habe been .published fo date. 

Other publications of the Documentation Center published in 1978 include 
state-of-the-art reports, such as Cossava Pests ond their Control, by Anthony Bellotti 
andA. van Schoonhoven, Cassava Drying, by Rupert Best, a practico! manual which 
describes a simple method for small-scale drying of cassava, and the Proceedings of 
the Cassava Protection Workshop. Two other state-of-the-art reports are being 
publ ished in 1979, as well as two additional smaller publ ications. 

Although cassava is the only commoclity in whiCh CIAT has been able to offer 
the full range of services, the sorne moclel is being followed for beans and tropical 
forages. Thus, a newsletter in tropical forages will start publication in 1979. 

Networking Activities 

The accomplishments of documentation activities at CIAT can be summarized 
as the introduction of a pragmatic approach of delivering information in a readily usable 
form directly to the user. This model for collecting and disseminating informotion on 
a commoclity specialization basis and proclucing services which promptly reach the users 
is being adopted both at the national and international levels. Within the IARC system, 
liTA storted sorne years ago the Grain Legume lnformation Center following CIAT's 
experience in cossava ond ICRISAT estob lished this year the Sorghum ond Millets 
lnformation Center for which they requested and received odvisory services from the 
Heod of CIAT's Documentotion· Services Unit. A GRIS (FAO) and AGRINTER {IICA), 
two internotional informotion networks, would like to estoblish informotion octivities 
of this noture for other commoclities os well. 

Workshop. Given the broad spectrum of 1 iteroture to be covered by an infor
mation service on Agricultura! Economics ond Development, colloborotion with the 
lnter-Americon lnstitute of Agricultura! Sciences {IICA) through AGRINTER was sought 
in order to make this service more regional and comprehensive. As o first step, o work
shop was held ot CIAT where 31 Latin American social scientists- offered their opproisals 



of present services as well as suggestions to improve and e xpond the system. Further 
' conversations between the two institutions will toke place in 1979. 

Troining. The first Agriculturol Documentotion Course given formol! y by the 
Center wos given to 16 porticiponts from 11 latín American countries. The moin 
purpose of this two-month course wos to instill in the porticipants o philosophy of 
rapid, efficient service anda practicol orientatíon for working under restricted 
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budgets with techniques thot are appropriote and easily applicoble under the conditions 
found in the LDCs. In addition to the basic operatíve functions, administrotive ospects 
were olso dealt with, aiming at the establishment of similar informotion services in 
the countries. 

Evaluotion. As port of the periodicol evoluations for the vorious services lent 
by the Documentation Services Unit, o survey of CEDEAL users wos carried out in 
1978. Similar surveys ore underwoy, ot present, for the other documentation oreas. 
Highlights of o preliminory analysis of this survey ore: 

1 • On 1 y 3 percent of Content Poges users, and 1 • 8 percent of abstract cards 
subscribers assign a limited usefulness to these services. The greot mojority 
regards them as highly useful . 

2. The highest source for obtaining technical photocopies is not the CIAT 
library, but local librories, which indicotes that these informotion services 
hove o highly significont multipl ier effect in the countries. 

Computerizotion. The comporatively small amount of literoture available on 
cassavo has up to the present mode possible the use of o simple mechonicol system for 
orgonization of the documentotion/ informotion on thi s crop. However, e xponsion of 
the information available and services provided, as well osmovement into other com
modities which hove o much more extensive 1 iterature resource , suggest the need to 
computerize the documentotion services, as well as other library activities in 1980. 

SPECIAL PROJECTS 

An IDRC funded project for a Cossava lnformotion Center, which has provided 
funds for a documental ist and vorious publ ications, will come to an end in 1979. 
t.lost of the functions and continuing publications will be covered out of the core 
budget starting in l980. 
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A D M 1 N 1 S T RA T 1 O N 

RESOURCES - CORE 

Personne 1- Man-years Senior S taff Scientific & Supervisory Clerical & Othe r 

78/ 9 80/ 1 82/ 3 78/9 80/ 1 82/ 3 78/9 80/1 821.3 -- -- -

Director General 
J. Nickel 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 

Assistont to D.G. 
N.N. - 2.0 2.0 - - - - 2.0 2.0 

Executive Officer 
J. Cuéllor 2.0 2.0 2.0 19.0 22.0 22.0 80.8 90.0 92.0 

Controller 
A. Urquhort 2.0 2.0 2.0 16.8 16. o 16.0 42.3 51.8 54.0 

6.0 8.0 8.0 37.8 40.0 40.0 127.1 147.8 152.0 
Voconcy Factor 1.1 2.4 2.4 3.3 7. 6 7.8 

6.0 8.0 8.0 36.7 37.6 37.6 123.8 140.~ 144.2 

)irect Ccsts (US Dollors) 

Current Budget Proposed Budge t 

1978 1979 % 
Actual Revised Total l980 1981 Total Jncr. 

Personne l 787,388 851,002 1,638,390 964,702 977,123 1 1941 ,825 19 

Supplies 28,535 27,481 56,016 43,266 43,866 87,132 56 

Services 65,948 85,602 15l,550 69,200 69,200 138,400 ( 9) 

Trove! 58,005 60,722 118,727 60,850 60,850 121,700 3 

Replcc. Equip. 25,864 25,864 

965,740 1,024,807 1.,990,547 1,138,018 1,151,039 2,289,057 15 
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BUDGET CHANGES 

An Assistant ta the Director General at the senior stoff leve! is proposed. 

8oth the Contraller and the Executive Officer need additionol help to 
handle the increasing worklood. Seven clerical and other support positions ore 
odded for the Controller and five for the Executive Officer. For the lotter, 
one position is upgraded to the scientific & supervisory level. 

Supplies are increosed to cover smoll equipment items needed in the 
various administrativa units. Services ore reduced on the ossumption thot certoin 
personnel functions, presently contracted out, will be hondled in-house. 

PROGRAM COMMENTARY 

Grouped under Administrotion ore the Board of Trustees ond the offices 
of the Director General, the Controller ond the Executive Officer. These 
offices, together with the three Directors, are responsible for overoll administrativa 
ond financio! monagement of the Center. 



84. 
GENERAL OPERA TING EXPENSES 

RESOURCES - CORE 

Person ne 1-Mon- years Senior Staff Scientific & Supervisory Clerical & Other 

78/ 9 80/ 1 82/ 3 . 78/ 9 80/ 1 82/ 3 78/ 9 80/1 821.3 -- -- --

Physical Plant 
88.2 102.5 104.0 Maintenance 6.0 6.0 6.0 

Physical Plant 
72.0 72.0 Security - - - 71.7 

Physical" Plant 
112.0 126.0 Cleaning - - - 122.5 

Physical Plant 
22.0 22.0 Gardens - - - 22.0 

Motor Pool 2.0 2.0 2.0 85.4 100.0 102.0 . 

8.0 8.0 8.0 379.3 419.0 426.0 
Vacancy Factor 0.2 0.5 0.5 15.2 33.1 33.6 

7.8 7.5 7.5 364.1 385.9 392.4 

Pirect Costs ( US Dollars ) 

Curren!· Budget Proposed Budget 

1978 1979 o¡o 

Actucl Revised Total 1980 1981 Total fncr. 

Personnel 758,352 749,715 1,508,067 818,081 846,944 1,665,.025 10 

Supplies 351,979 436,668 788,647 477,585 502,385 979,970 24 

Services 421,165 409,056 830,221 511,822 552,022 1,063,844 28 

Trove! 14,711 12,004 26,715 14,900 . 15,200 30,100 13 
Other Expenses 135,178 81,648 216,826 140,000 145,000 285,000 31 

~ ~- . 
Replac. Equip~ 5,728 74,000 79,728 75,000 85,000 160,000 101 

1 ,687,113 1,763,091 3,450,204 2, 037,388 2, 146,551 4,183,939 21 
. 



BUDGET CHANGES 

The fo\lowing positions ore odded to hondle the increosed oreas to be 
serviced ond worklood resulting from exponsions in the rest of the Center : 

Mointenance 
Cleoning 
Motor Pool 

* Food & Housing 

6 mechonics 
6 cleaners 
3 mechonics 
l panel beater 
1 preventive maintenance supervisor 
4 drivers 
1 switchboord operotor 
1 housekeeper 
3 kitchen helpers 

* Costs of this unit ore covered by chorges mode ond subsidy included 
in personnel costs. 
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Supplies ore increosed to provide for increased office ond cleaning supplies. 
Services increase substontially principolly becouse of much higher electricity 
consumption for such new oreas as plant growth facilities, the seed unit, etc. 
ond increosed insuronce needed for odditional buildings, staff, etc. 

The table above for direct costs includes expenses reloted to the units 
listed plus general operating expenses. Detoils of the general operoting expenses 
ore given in the following toble: 

Budget Budget 
78/ 79 80/ 81 

Offi ce suppl ies 131,000 155,000 
Electricity 269,000 475,000 
Boiler fuel, chemicols, etc. 52,000 58,000 
Telephone 143,000 150,000 
Telex ond cables 60,000 71,000 
Postoge 167,000 210,000 
lnsurance 132,000 225,000 
Other 38,000 68,000 

992,000 1,412,000 
- -- ----- - - ----
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PROGRAM COM,y.¡:NTARY 

The Poi mira installations consist of 12 buildings or complexes of buildings, 
includ ing two laboratory bui Id ings, plus 76 1 ivi ng uni ts and recreotional faci 1 ities, 
plant growth facilities and swine and cattle facilities. The gross orea of buildings 
is 27,500 square meters, of which 62 percent is air-conditioned. Surrounding 
grounds and gardens cover 45,000 square meters. 

Other than electricity, for which only an emergency generator is maintained, 
CIAT provides all its own services. The Physical Plant includes resources to run 
these services, maintain all buildings and grounds in a serviceable and clean 
fashion and provide security. 

CIAT operotes a fleet of about 215 vehicles which includes buses, trucks, 
vans, pickups, jeeps and passenger cars from various manufacturers. The Motor 
Pool is responsible for: servicing, repairing and maintaining these vehicles; 
providing bus services to transport personnel to and from work and regular services 
during the doy and night to Cali and Palmira for employees, visitors and trainees; 
providing tronsport of suppl ies to Carimagua; and providing vehicles and drivers 
for special services when needed. 
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CAPITAL REQU IREMENTS 

The proposed capital budget of $1,461,000 includes $106,000 for construction 
in 1980 and $151,000 in 1981 and $809,000 for equipment in 1980 and $395,000 
in 1981. In addition $550,000 is needed to maintain working capital parí passu 
with the operating budget at the CG Norm of 30 days' operating expenses. 

CONSTRUCTION (Category 1 Projects) 

Glasshouse 

C IAT has recen ti y completed the construction of three new glasshouses, to 
give five in total, two new Jorge screenhouses and a new service building for the 
whole orea. Modifications are presently underway to the old serví ce building to 
convert it into eight growth rooms and a small common laboratory oreo. 

The master plan developed in connection with the obove expansion of 
facilities included a sixth glasshouse which was not budgeted ond was therefore 
left for a second phase. lt is proposed that it be built in 1981 atan estimated 
cost of $95,000. 

Building Nbdifications 

As new buildings are completed, several internal moves will be made. 
These will require madifications to existing buildings and $30,000 is therefore 
provided for this in 1980. 

lnfrastructure at CIAT Managed Experimental Stations 

Besides Palmira, CIAT now comanages the ICA station ot Corimoguo and 
manoges the station at Quilichao and we ore looking for an intermediate altitude 
station for the Bean Program. This is needed for screening for cooler temperature 
diseases and yield testing of variesties for lower temperoture odoptation. 

Substantial investments hove been made at Quilichao to establish the 
necessary infrostructure and at Corimaguo to complement ICA 's new and existing 
infrostructure. Th is budget proposal therefore includes only relative ly small amounts 
for certoin additional items. At Quilichao a building is needed to provide more 
work space ond storage for the increas,ing number of scientists working at the station. 
Estimated cost for the 400 m2 building is $12,000. We are trying to obtain an 
odditional 90 hectares at Quilichao which will require fencing and roads estimated 
to e os t $15, 000. 



At Carimagua simple storage sheds ore needed in vorious locotions to 
ovo id having to haul suppl ies and equipment ea eh doy to the work oreo. The 
new construction Ot Corimoguo over and above that contemplated when the new 
water supply system was designed means that its capacity has to be increosed. 

Exact requirements for the lntermediate Altitude Station connot be defined 
until the actual site is identified and we can see whot is ovailoble ond whot has 
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to be added. An estimated $22,000 in 1980 and $30,000 in 1981 should, however, 
be sufficient. 

The stotion operations function presently occupies one pa tio of the original 
station operations building. When the Seed Unit is built (out of the Swiss Funded 
special project) we will mave the silos which ore in the patio. By building an 
extension to the buildings in the machinery park we could occommodote the other 
functions, such as tractor maintenance, which are handled in the station operations' 
patio ond thereby free up this space for the Bean Program wh ich occupies the 
adjacent patio. The cost of this extension is estimated at $23,000. 

EQU IPMENT (Category 11 Projects) 

Scientists hove always found it difficult to predict the specific items of 
equipment they will need since they depend so much on results of their research 
and the future directions this will take. Equipment, unlike people, is designed 
to do a particular job and cannot be changed to do a diffe rent job. tvbking 
predictions for a two year budget period in effect meons looking oheod for up to 
three yeors; this is apporently very difficult. 

In view of the obove we hove this time decided tho t the overol! total for 
equipment for eoch reseorch progrom should be determined using o formulo. The 
formulo used is $3,000 (1979 dollors) per onnum for eoch ex isting stoff position 
and $5,000 for eoch new position. Eoch progrom has prepored lists of major items 
which they now foresee os being needed out of the totols. The tobles ot the end 
of this section give detoils of these lists. 

Equipment items listed by support units were e xtensivel y reviewed by the 
Budget Review Committee ond only items of the hi ghest priority ore now re commend
ed in this proposal. 

One substontiol item in the equipment 1 ist is the emergency generotor 
costing $112,000 . A consultont has recently reviewed our whole electricol supply 
copocity to see whot our needs ore for emergency on stand-by ge ne rotor copocity. 
The conclusions ore thot our present 420 KVA emergency generotor is sufficient to 
handle purely emergency situations, when the electrical supply fcom outside is 
temporarily interupted, but thot additional copacity is needed to keep reduced 
services going when electricity is rationed. Since the country's generotion 



capacity has not been expended as quickly as hoped, it is expected that sorne 
forni of rationing will hove to be imposed if, as has happened in the post, low 
rainfall affects the supply of hydroelectricity. The proposed 750 KVA and the 
existing 420 KVA generators would enoble CIAT to operate essential minimum 
services during such periods. 
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A specially appointed ad hoc committee recently studied ways to central ize, 
standardize and improve field equipment so that many field operotions currently 
done by hand can be mechanized and thereby save labor. The committee's 
recommendations for new items of equipment can for the most part be obtained by 
replacing existing equipment and this proposal therefore includes only $25,000 
(in Station Operations) for mechanization. In anticipation of the savings in labor 
to be derived from mechanization, the laborers included in the research programs 
hove been reduced by 5% in 1980 ond o further 5% in 1981. lt is anticipoted 
that more substontial reductions can be made in later years. 

Projections of equipment hove been made using a similar formula to that for 
fixing budget omounts odjusted for inflation . 
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SUM.YARY OF CAPITAL REQUIREMENTS 

Budget Projections 
1980 1981 Totol 1982 1983 Total 

Category 1 Projects 
(Construction) 

Glasshouse 95, 000 95,000 
Building JV.odifications 30,000 30,000 
lnfrastructure at CIA T 
managed experimental 
stations: 

Quilichao -
Central Serv. Bldg. 12,000 12,000 
Roads & Fences 15,000 15,000 

Carimagua -
Field Storage sheds 14,000 14,000 
Expansion of water 
system 16,000 16,000 

lntermediate altitude 
station -

Vorious 22,000 30,000 52,000 
Palmira -

Extension ov mach. 
park & serv .oreo 23,000 23,000 

Category 11 Projects 
(Equ ipment) 809,000 395,000 1,204,000 385,000 454,000 839,000 

915,000 546,000 1,461,000 385,000 454,000 839,000 
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SPECIFIC EQUIPMENT AND OTHER CAPITAL 

REQUIREMENTS OF PROGRAMS 

Budget Projection 
1980 1981 Total 1982 1983 Total 

Beans 

Field plot sprayer 6,000 
Field plot planting equip. 8,000 
Thresher 8,000 
lrrigation equipment 10,000 
Growth Chamber ·6,000 
Laminar flowhood & 

installation (2) 6,000 6,000 
Drying room for plant 

samples 10,000 
Seed germinators (2) 8,000 
Sundries 10,000 7,000 
Equipment for Regional 

Se rv ices s taff 11,000 13,000 

53,000 56,000 109,000 60,000 73,000 133,000 

Cassava 

Growth chambers (2) 5,500 6,000 
Pressure bamb 1,200 
Diffusion porometer 1,000 
Micronizer 500 
Combine (shared) 4,000 
Balances (3) 1' 100 2,400 
Light traps .(lO) 7,000 
Microscopes (2) 2,200 2,,400 
lnsect rearing room 5,000 
Pelle ter 11,000 
Forage harvester & trailer 11,000 
Fermentar 6,000 
Solar drier 2,400 
Cassava planter 8,500 
Compressor 1,200 
lntegrating 1 ight meter 1,800 
Miscellaneous 13,700 26,100 

57,000 63,000 120,000 64,000 70,000 134,000 
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Budget Projections 
1980 1981 Total 1982 1983 Total 

Rice 

Mi eros copes 11900 2,200 
Safety cabinet 1,800 
lncubator 2,000 
Freeze dryer 3,300 
Spec trophotometer 2,000 
Balances· (2) 2,300 1,500 
Seed dryer 3,000 
Sundry field equip. 8,000 6,000 
Sundry laboratory equip. 7,000 7,000 

26,000 22,000 48,000 24,000 26,000 50,000 

Genetic · Resources 

Small tillage equip. for 
off-s ite work 3,500 

Microscope for plant 
c hromosome scoring 4,000 

Sundry laboratory equip. 3,000 3,000 

6,500 7,000 13,500 8,000 9,000 17,000 

Labora tory Services 

Refrigerated water bath 2,000 
Sample evaporator 2,000 
Strip chart recorder 3,500 
Electronic line 

stabi 1 izers {2) 2,000 
Sundry laboratory equip. 3,500 4,000 
Pot washer 3,500 
Steam sterilizer 4,500 
Electronic balance 3,000 
Sundry greenhouse equip. 4,000 13,000 

26,000 19,000 45,000 10,000 11 '000 21,000 
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Budget ~rojections 
1980 1981 Total 1982 1983 Total 

Station Operations 

Cu 1 ti packer 4,000 
Field cultivator 5,000 
Gated pipe irrigation 

equipment 14,000 15,000 
Farm fabrication shop 

equipment 8,000 4,000 
Harrow 4,000 
Rotary mower (Quil ichao) 2,000 
lrrigation equip. (Quilichao) 11,000 
Equipment for intermediate 
altitude station 

Tractor 10,000 
Pick-up 10,000 
Farm implements 6,000 5,000 

Equipment for farm 
mechanization 25,000 

Sundry equipment 6,000 4,000 

100,000 32,000 132,000 50,000 55,000 105,000 

Tropical Pastures 

Corrols 13,000 5,000 
Posture estoblish.equip. 8,000 8,500 
Forage dryer (Selva) 5,000 
Portoble electric fences 1,000 1,000 
Seed harvesting equip. 5,000 18,000 
Tractor implements 3,000 3,000 
Heavy duty pumps (1 O) 3,000 3,000 
Portoble cottle scoles (6) 5,000 5,500 
Seed processing equip. 1,000 4,000 
Screenhouse - Selva 3,000 
Sprinkler irrigation equip. 2,000 2,500 
Field plot equipment 15,500 14,500 
Loborotory & greenhouse 

equipment 14,500 11 1000 
Neutron density probe 4,000 

79,000 80,000 159,000 88,000 104,000 192,000 
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Budget Projections 
1980 1981 Total 1982 1983 Total 

Carimagua 

Vehicles (2) 18,000 
Office equipment 8,500 
Library equipment 3,000 
Housing equipment 5,000 
Balance 1,500 
Deep well pumps (1 O) 3,000 3,000 
Rotovotor 4,500 
Recreotionol facilities 22,000 
Sundry equ.ipment 11,000 12,000 

76,500 15,000 91,500 20,000 22,000 42,000 

Dato Services 

Mognetic disks (4) 1,000 1,500 
Meterologicol equipment 4,000 

5,000 1,500 6,500 4,000 4,000 8,000 

Troining & Conferences 

Typewriters for troinees (1 0) 1,500 2,000 
Computer print-out storoge 2,000 
SI ide viewers with sound (1 O) 1,500 2,000 
Tronsits (2) 1,000 1,500 
Television & playback unit 2,500 

6,000 8,000 14,000 4,000 4,000 8,000 

Communicotion Support 

Folder 4,000 
Printing press 27,500 
Numbering unit for 

Mul til ith 1,500 
Binder 12,000 

33,000 12,000 45,000 12,000 13,000 25,000 
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Budget Projections 
1980 ·1981 Total 1982 1983 Total 

Documentation Services 

Terminal for on-line use 
of dato bonks 4,000 

Microform reoder/printer 9,000 
Microform contoct dupl. 3,000 
Librory stocks, files, etc. 5,500 5,000 

12,500 14,000 26,500 4,000 4,000 8,000 

Controller 

Calculators for new staff 3,000 500 3,500 2,000 2,000 4,000 

Executive Officer 

Office equipment 6,000 3,500 
Warehouse equipment 5,000 2,500 
Furniture & Furnishings 

for add i t. personne 1 
(all progroms) : 
Senior Staff 14,000 4,000 
Scientific & Supervis. 15,000 3,000 
Clerical 38,000 8,000 

Vehicles for new staff 119,000 27,000 

197,000 48,000 245,000 20,000 40,000 60,000 

Physical Plant 

Additional emergency 
generator (750 KVA) 
with transformer, control 
panel, & installation 112,000 

Plane (wood) 5,000 
Telephone testing equip. 3,500 4,000 
Stand-by offi ce equ ip. 3,000 
Floor cleaners (2) 1,500 2,000 
Mowers (2) 1,000 
Walkie-talky equipment 3,000 
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Budget Projections 
1980 1981 Total 1982 1983 Total 

Laundry equipment 3,500 2,000 
Recreational equipment 1,000 1 ,000 
Food cupboards (2) 3,000 

128,500 17,000 145,500 15,000 17,000 32,000 

TOTAL EQUIPMENT 809,000 395,000 1,204,000 385,000 454,000 839,000 



CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL 

SUMMARY OF MAN-VEARS ANO COSTS IV PROGRAM ANO ACTIVITY 

BUDGET PROPOSED IUDGET 

Uily !.ill~ h!!! 1980 .!..!!! 

CROPS RESEARCH 

Offlce ol l'he Directo~ y 
c ........ 
Ric:• 
GeMtic ltetoufc.s 
Loborotory S.rvices 
Stotlon Operotlon& 

SUI-TOTAL 

LAND RESOURCES RfSEARCH 

Offlce of 1M Oireetot y 
Tropical Pastwes 
Corlmogua 
Doto Sei'VIc.H 

SUI-TOTAl 

Swlne 

TOTAl RfSEARCH 
Of wftic:h Regional Services 

INTUNATIONAl COOPERATION 

Offlc• of the Olrecl'of 
Trolnlng & Confet'e~s 
Comrnunicotion Support 
Oocumentation Servle'" 

TOTAl INTERNA!. COOV. 

ADMINISTRA !ION 

8ootd of T f\llteft 

Dl,.ctor General 
Cont~ll~ 
Execvtlve Offic-.. 

TOTAl AOMINISTRATION 

GENERAl OPERA TING EXPENSES 

Phytlc::ol Plont 
Mo~ Pool 
Genero! E...,.,.... 

TOTAl GENERAl OPERATING 

Contirtgency 
Provhk>n for Price Changa 

TOTAL CORE 

TOTAl SPECIAL PROJECTS 

CATEGORIES OF EXPfNSE 

Persono! S.rvlces 

S"""ll .. 
s ...... ~c .. 
Trove\ 
Equipmtt'lt 
O IN• 
Caot1ngooney 

SUB-TOTAL 

Provitlon fot Priu Ch~., 

TOTAL CORE 

M-Y • Mon-yeon of SeniCH Stoff 

• !!::f. S 000 

0.8 166 
9.4 1102 
7.9 939 
2.0 204 
2.7 221 

1(5 
1.0 4« 

23.8 3221 

0.8 149 
15.6 175( 

264 
1.0 225 

17.4 2392 

2.0 179 

43.2 5792 
• o 1Sl 

1.0 108 
1.5 679 
2.5 427 
1.0 318 

6.0 1532 

(O 

1.0 138 
1.0 343 
1.0 «S 

3.0 966 

750 
433 
504 

1687 

52.2 9977 

1306 

n30 
1012 
835 
693 

n 
135 

9977 

9977 

Figures shown ora actual •Xf*'ls.es incurred In 1978 

~ _s_ 

0.7 262 
10.6 1380 
9.0 1205 
3.0 m 
3.0 3V 

166 
1.0 (78 

27.3 (210 

0.7 237 
17.0 2387 

194 
1.0 308 

18.7 3126 

2.0 23.3 

48.0 7569 
2.0 134 

1.0 146 
1.3 9(5 
3.0 627 
1.0 354 

6.3 20n 

48 
1.0 158 
1.0 342 
1.0 477 

3 .0 1025 

71!6 
«9 
526 

1763 

190 

57.3 12619 

23.32 

9071 
1222 
951 
805 
298 

82 
190 

12 19 

12619 

~ S 000 M-Y S 000 ~ 

1.5 (28 1.0 217 1.0 
20.0 2482 12.5 1615 14.5 
16.9 21« 13.0 1686 15.0 
5.0 596 4.5 649 6.0 
5.7 548 2.0 260 2.0 

311 1.0 284 1.0 
1.0 m l. O ~2 l. O 

51.1 7431 35.0 5263 (0.5 

1.5 386 1.0 270 1.0 
32.6 4141 20.5 2535 22.0 

(58 (OS 

2.0 533 1.0 388 1.0 

36.1 5518 22.5 3601 24.0 

(.0 ( 12 -
91.2 13.361 57.5 8864 64.5 
4.0 266 .> ..... .> 

2.0 25( 1.0 146 1.0 
2.8 1624 1.0 1046 1.0 
5.5 1054 3.0 m 3.0 
2.0 6n 1.0 «9 1.0 

12.3 3604 6.0 2375 6.0 

1!6 (3 

2.0 296 2.0 213 2.0 
2.0 685 1.0 357 1.0 
2.0 922 1.0 525 1.0 

6.0 1991 4.0 1138 4.0 

1538 836 
882 520 

1030 681 

3450 2037 

190 144 
1362 

109.5 22596 67.5 15920 74.5 

3638 1500 

16301 10532 
2234 1409 
1786 1066 
1498 933 
370 334 
217 140 
190 1« 

225~ 14558 

1362 

22596 15920 

The 191'9 pottion of the 1978/79 budgoet hoa bHn increosed by ft-te S82,000 underspent in the 1978 pcwtion of the bvdget, 
lndudft Auoc. D.G.- Research & Spec:tol St\.lltí .. divfded by two plus lhore of ..,lsiting scientists and pot.t doctorols. 

~ 

215 
1778 
1858 
m 
279 
291 
581 

5774 

268 
2539 
(24 
389 

3620 

-
9J9( 

'"' 
152 

1167 
775 
450 

2544 

43 
210 
364 
535 

1152 

862 
553 
731 

2146 

152 
2834 

18222 

1500 

11108 
1461 
1124 
985 
413 
145 
152 

15388 

2834 

18222 

Total !.!!1 
M-Y S 000 ~ ~ 

2.0 .:12 1.0 215 
27.0 3.393 15.0 1855 
28.0 35« 16.0 1937 
10.5 1421 6.0 784 
(.0 539 2.0 281 
2.0 575 1.0 296 
2.0 113.3 1.0 586 

75.5 11037 42.0 595( 

2.0 538 1.0 268 
( 2.5 507( n.o 2570 

832 (26 
2.0 777 1.0 389 

46.5 7221 24.0 3653 

- -
122.0 18258 66.0 9607 
_20.0 1/W 14.U 

2.0 298 1.0 152 
2.0 2213 1.0 1248 
6.0 1509 3.0 790 
2.0 899 1.0 452 

12.0 4919 6.0 2642 

86 43 
(.0 423 2.0 210 
2.0 n1 1.0 366 
2.0 1060 1.0 535 

8.0 2290 4.0 1154 

1698 867 
1073 558 
1412 826 

4183 2251 

296 156 
4196 4543 

142.0 34142 76.0 20353 

3000 1500 

21640 11320 
2870 1479 
2190 1194 
1918 993 
747 503 
285 165 
296 156 

29946 15810 

4196 4543 

34142 20353 

PROJECTIONS 

1983 loto! 
M--Y-S 000 M-Y S 000 -

1.0 215 2.0 <130 
15.5 19(9 30.5 3804 
16.0 1953 32.0 3890 
6.0 m 12.0 1576 
2.0 284 4.0 565 
1.0 301 2.0 5'17 
1.0 591 2.0 1177 

(2.5 6(85 84.5 12039 

1.0 268 2.0 536 
22.5 264( «.5 5214 

431 857 
1.0 392 2.0 781 

24.5 3735 48.5 7388 

- -
67.0 9820 13.3.0 19427 
15.0 !35 

1.0 152 2.0 JO( 

1.0 1325 2.0 2573 
3.0 790 6.0 15e0 
1.0 456 2.0 908 

6.0 2n3 12.0 5365 

43 86 
2.0 210 4.0 420 
1.0 367 2.0 733 
1.0 535 2.0 1070 

4.0 1155 B.O 2309 

8n 
1 

1739 
563 1121 
924 1750 

2359 4610 

161 317 
6527 11070 

77.0 22745 153.0 43098 

1500 3000 

11489 22809 
1495 2974 
1266 2460 
1020 2013 
602 1105 
185 350 
161 317 

16218 32028 

6527 11070 

22745 43098 
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III'GR 
lnt.rnat~l ~loptNftt .....-eh CMtre 
mt..rnationDI F.nlllur o.,., ..... , C.ntw 
ln,.rnotloMI Rice bMotd-1 lnttlrvr. 
~kefollw foutldatlol'l 
Swlt:r:•rland 
Unlted KlngdoM 
U.N. O.Wiop.nt Progr..,_. 
Unlt.d StotM (AIO) 
o .... 
UnW~tlfled tOWc. 

Jalone• froM ,.....tow ,.,~ 

TOTAL Sl'fCIAL PRO.JECTS 

TOTAL FUNOS 

A.,LICATION OF FUNOS 

Cort Operotlcn 

Spedol ~teo!octt 

Une'Ut.ttrr:zc-eor. 

...... ' 

Ccpltol 
WO<ki"' F .... 
SPKial Projoch 

TOTAl Affl.ICATtONS 

1 , T otol Coro Operotii'IQ Fundl l.quiNd 
LM.t UM~ bolonce prev&out perlod 
t .... Eotned lneoMt Applltd current yeor 

Not CM. Opwotlne ~ ~ltM 

2. Total C,.lfrol Fwe ._.,,,. 
t.M UM~ bol~ce P""'*- perloci 
t .. loiGt~~U ol Wott.;tno Funclt 

Net Capital Funda ._.,lr.d 

3, Total flolnd• bqulred hom Oonon 

4. Totol fOfned lncome 
Appll.d to Core OperotloN 
.... 110<1 .. C.,.ltol 

lalonc:• corrl" lor-d 

aNillO INTUNACIONAL DE AGRICULTURA TIIOPICAL 

SUMMARY OF SOURCES ANO A•PLICA TION OF fUNOS 

111 
157 
912 

200 
1096 
2400 
202 
200 
200 
7.<17 
300 
221 
353 

WlO 

1619 
700 

___1!. 

~ 

52 
126 

71 
34 
15 

229 
41 
99 

(13) 
637 
(18) 
n1 
104 
( 11 

1712 

1306 

12 
763 
800 

~ 

..!!!!. 
15702 

10059 

IUOGET 

liS 
18S 
980 

1070 

·~ 1060 
2650 
lSO 
400 
lSO 
210 
300 
300 
415 

3300 
432 

lt2 

~ 

~ 

28 
8S 
5 

30 
41 

236 
100 
100 
32 

593 

600 
130 

~ 

3132 

12619 !1 

'"' 
2332 

950 
800 

~ 
11m2 

12619 
( 811 
~ 
!..!!E 
2~1 

(7631 
...!.1!!1!1 
~ 

13075 

400 
(482) 

....l.!!' 

3ó7 
342 

1962 
1070 
3~ 

2156 
~ 
451 
600 ..,., 
417 
600 
5211 
761 

5900 
432 

80 
211 

5 
101 
75 
15 

46.5 
141 

'" 19 
1230 
(18) 

1321 
234 
(1) 

~ 

~ 
31247 

22596 

3263 

3638 

22678 
(lt2l 

...!.mi 
21764 

4111 
(1619) 
LZllQ) 

.E!! 
23557 

832 
( 1132) 

15520 

1400 
800 

15920 

915 

1300 
700 

1000 

20335 

15920 

2215 

1678.1 

17822 

400 
(4001 

1461 

JODO 

100 
(8001 

19953 

535 

2035 

(1500) 
-m 

20481 

400 , . .., 

~ROJECTIONS 

22345 

(1650) 
-¡s¡ 

22999 

400 
(4001 

42298 

800 

1189 

3000 
~ 

3700 

839 

JODO 

43487 

100 
18001 
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TABLE 111 

CENTRO I NTERNACIONAL DE AG Rl CULT URA TROPICAL 

SUMMARY FINANCIAL DATA 1977 - 1981 

( us S Thousonds ) 

Actua l Actual Original Revised Budget Budget 
1977 1978 1979 1979 1980 1981 

Current Assets 

Cosh 2481 3540 600 1500 2000 2500 
Rece ivoble from Donors 288 93 700 500 500 500 
Rece ivoble fro m Employees 91 92 70 100 120 130 
Receivoble from Others 1091 992 500 1000 1100 1200 
Inventaries 549 678 350 650 700 750 
Prepoid Expenses 10 9 30 10 10 10 

Total Current Assets 4510 5404 2250 3760 4430 4990 

Fixed Assets 

Reseorch Equipment 2104 2450 
Aircroft 664 
Vehicles 1110 1649 
Furnishings & Office Equipment 1103 11 77 
Buildings 4954 5616 
Other 69 160 

Total Fixed Assets 9340 11 716 12626 141 77 15092 15638 

TOTAL ASSETS 13850 17120 14876 17937 19522 20628 

liobilities 

Bonk Loan 650 450 200 
Bonk Overdroft 182 500 500 500 
Accounts Poyoble 1542 1702 700 1374 2000 2200 
Gronts Received in Advonce 228 667 30:> 350 324 614 

Total Liobil itie$ 1770 3201 1000 2674 3024 3314 

Fund Balances 

lnvested in fixed ossets 9340 11716 12626 14177 15092 15638 
Unexpended Funds : 

Core Unrestricted 82 
Working Fund Gronts 700 206 950 286 706 976 
Copita! Gronts 1689 763 
Speciol Projects 351 1152 300 800 700 700 

Total Fund Balances 12080 13919 13876 15263 16498 17314 

TOTAL LIAB ILITIES ANO 
FUND BALANCES 13850 17120 14876 17937 19522 20628 
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ROP ICAL 

TABLE IV 

TOTAL S TAFF 

OTHER SUPPORT STAFF 

'EARS POSITIONS W.N-YIARS POSITIONS W.N-YIARS 

l!!!!!JI!!. Act. Rov. Budgot Ac:t. Rov. ~ Act. Rov. ~ Ac:t. Rev, s.,dgot 

80 81 78 79 80 81 78 79 80 81 78 79 80 81 78 79 80 81 -

1.0 1.0 5.5 6.5 5 5 2.7 6.3 5.0 5.0 10.5 10.5 8 8 5.5 10.0 8.0 8.0 

11 .0 12.5 101 121 1.CO ... 95.4 120.7 135.5 142.3 143 163 190 198 131.5 162.3 181.5 194.3 

12.0 14.0 110 119 132 131 92.6 118.5 127.5 130.5 146 155 181 184 120.5 154.0 173.0 181.5 
3.0 4.0 32 37 71 69 17.6 36.0 62.3 69.0 .. 50 94 92 23.9 48. 7 79.8 92.0 
1.0 1.0 18 22 20 20 12. 1 21.0 19.3 20.0 28 33 30 30 19.6 31.8 28.3 30.0 
1.0 1.0 20 21 21 21 13.9 20.7 21.0 21.0 21 22 27 27 14.9 21.7 26.5 27.0 

' 3.0 3.0 85 62 86 86 82.0 61.3 82.0 86.0 92 69 93 93 88.9 68.3 89.0 93.0 

: 32.0 36.5 371.5 388.5 475 476 316.3 3&4.5 452.6 473.8 484.5 502.5 623 632 404.8 496 . 8 586.1 625.8 

¡ 1.0 1.0 5.5 6.5 5 5 2.7 6.3 5.0 5.0 10.5 10.5 8 8 5.5 10.0 B.O 8.0 
1 17.0 19.0 165 194 178 173 106.7 188.5 1n.s 173.0 237 265 254 2SO 162.7 257.5 251 .0 250.0 

1 3.0 3.0 1 'l 2 2 1.4 1.0 1.0 2.0 7 7 \0 10 5.0 7.0 9 .5 \0.0 
l 12,0 12.0 1 1 1.0 l. O 12 19 23 23 11.7 19.0 23.0 23.0 

; 33.0 35.0 17.2.5 202.5 186 181 110.8 196.8 185.5 181.0 266.5 301.5 29S 291 184.9 293.5 291. 5 291.0 

l 10 11 8.7 11.0 18 19 15.5 19.0 

1 65 .0 n.s 554 602 661 657 435.8 592.3 638.1 654.8 769 823 918 923 605.2 809.3 8n.6 916.8 

S 8.0 12.5 11 14 9.5 IJ,J 1 J 33 42 2.0 2.5 25.0 38.3 

) 2.0 2.0 3 3 4 4 3.0 3.0 3.5 4. 0 
) 4 .0 5. 5 5 5 5 5 4.0 5.0 5.0 5.0 24 20 22 23 19.8 19.3 21.0 22.5 
) 7.0 7.5 16 17 21 21 15.9 17.0 20.3 21.0 34 41 46 48 32.3 40. 5 ... 3 47.0 
) 5.0 5.0 18 17 17 17 16.0 17.0 17.0 17.0 33 31 34 34 29.4 31.0 33.5 34.0 

o 18.0 20.0 39 39 43 43 35.9 39.0 42.3 43.0 94 95 106 109 84. 5 93.8 102.3 107.5 

o 2.0 2.0 1 1 1 1 l. O 1.0 1.0 1.0 4 4 6 6 4.0 4.0 6.0 6.0 
o 25.0 26.8 33 29 35 36 32.1 29.0 34.0 35.8 
o 42.0 ... o 4 4 2 2 3.7 4.0 2.0 2.0 53 52 58 58 49.8 52.0 56.0 58.0 

o 69.0 n .8 5 5 3 3 4.7 5.0 3.0 3.0 90 85 99 100 85.9 85.0 96.0 99.8 

o 4 .0 4.0 ... 146 156 158 140.9 146.0 153.5 157.5 151 153 163 165 147.1 153.0 160.5 164. 5 
o 3,0 3 .0 .. 39 48 48 40.2 39,0 46. 0 48.0 48 43 52 52 ... 2 43.0 50.0 52.0 
o 12.8 13.0 54 54 58 58 54.6 54.0 57.0 58,0 68 68 73 73 66.3 68.0 71.8 73.0 

2 2 2 2 1.9 2.0 2.0 2.0 2 2 3 3 1.9 2.0 2.5 3.0 

o 19.8 20.0 2 .. 241 264 266 237.6 241.0 258.5 265.5 269 266 291 293 259.5 266.0 284.8 292.5 

8 171.8 184.3 842 887 971 969 714.0 8n.3 941.9 966.3 1222 1269 1414 1425 103,.1 1254.1 1360.7 1416.6 
5 8.6 9.2 - 70.1 75.3 n.2 - 88.6 97.7 104.1 

3 163 .2 175.1 842 887 971 969 n•.o 807.2 866.6 889.1 1222 1269 1414 1425 1035. 1 1165.5 1263.0 1312.5 
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CROPS RESEARCH 

Offlco ol lho Dlroclo< 
loano 
CAnovo 
Rico 
Gonotlc ...__ 
laborato<y Sorvlcoo 
Stvtlon Oporotlono 

SUB-TOTAL 

LAND RfSOURQS RESEARCH 

Offlco ol lho Director 
T roplcol P .. tur.t 

Co<l""'''"" 
Dotv Sorvl'* 

SUB-TOTAL 

Swlne 

TOTAL RfSEARCH 
of whlch Roglonol So<vlcos 

INTERNATIONAL COOPI:RATION 

Offlco ol lho Dlroctot 
Trolnlng ond Conf.roncos 
Communlootlon Suppo<t 
Docun.ntatlon Sorvlcot 

TOTAL INTERNATIONAL COOP. 

ADMINISTRATION 

Dlroctor <>-al 
Controllor 
Executlv. Offlcw 

TOlAL ADMINISTRATION 

GENERAL OPERA TING 

Phyolcol PI
Moto< Pool 
food & Housl ng 
Form Produc:tlon 

TOTAL GENERAL OPERATING 

GRANO TOTAL 
L- Voconcy Focton 

NET TOTAL 

SENIOR 

POSITIONS 
A el , Rov . ~ 

78 79 80 81 

1 1 1 1 
11 11 14 15 
9 9 14 16 
3 3 6 6 
3 3 2 2 

1 1 
1 1 1 1 

28 28 39 42 

1 1 1 1 
19 19 21 22 

1 1 1 1 

21 21 24 24 

2 2 

51 51 63 66 
2 2 11 14 

1 1 1 1 
2 2 1 1 
3 3 3 3 
1 1 1 1 

7 7 6 6 

1 1 2 2 
1 1 1 1 
1 1 1 1 

3 3 4 4 

61 61 73 76 

61 61 73 76 

STA FF 

MAN-YEARS 
Act . Rov, .lsalla1. 
78 79 80 81 

0.8 0 .7 1.0 1.0 
9,4 10.6 12.S 14.5 
7.9 9.0 13.0 15.0 
2.0 3.0 4. S 6.0 
2.7 3.0 2.0 2.0 

1.0 1.0 
1.0 1.0 1.0 1.0 

23.8 27.3 35.0 40.5 

0.8 0.7 1.0 1.0 
15.6 17.0 20.5 22.0 

1.0 1.0 1.0 1.0 

17.4 18.7 21.5 24.0 

2.0 2.0 

43.2 48 0 57.5 64.5 
2 .0 2.0 7. 5 12 .S 

1.0 1.0 1.0 1.0 
1.5 1.3 1.0 1.0 
2.5 3.0 3.0 3.0 
1.0 1.0 1.0 1.0 

6.0 6.3 6.0 6 .0 

1.0 1.0 2.0 2.0 
1.0 1.0 1.0 1.0 
1.0 1.0 1.0 1.0 

3.0 3.0 4.0 4 .0 

52.2 57.3 67.5 74.5 
- 0.8 3.0 6.2 

52.2 56.5 64 .5 68.3 

CENTRO I NTERNAC IONAL DE AGRIC 

TAllE OF pOSITIONS ANO 

SUPPORT 

' 
SCIENTIFIC ANO SUPI:RVISORY ~ 

POSITIONS MAN-YEARS POSITIONS 

Act, Rov • ..., Act. Rov. awslasL Act. Rov. .!!!!!~~!.!. 
78 79 80 81 78 79 80 81 78 79 80 81 

2.5 1.5 1 1 1.1 1.5 1.0 1.0 1.s 1.S 1 1 
21 21 24 26 17.5 11.0 11.S '23.0 10 10 12 13 
18 19 22 22 13,4 18.5 20.5 21.0 9 8 13 IS 
6 7 13 13 2.8 6.7 10.0 13.0 3 3 4 4 
6 6 7 7 3.8 6.0 6.0 7.0 1 2 1 1 
1 1 4 4 1.0 1.0 3.S 4.0 1 1 
3 3 3 3 3.0 3.0 3.0 3.0 3 3 3 3 

57.S 58.5 74 76 42.6 57.7 66.5 75.0 27.5 27.5 35 38 

2.5 1.5 1 1 1.1 1.5 1.0 1.0 l. S 1,5 1 1 
«) 40 36 36 28.8 40.0 36.0 36.() 13 11 18 19 

2 2 5 5 1.0 2.0 4.5 5.0 3 3 3 3 
5 8 9 9 5.0 8.0 9.0 9.0 6 10 12 12 

~.5 51.5 51 SI 35.9 SI.S 50.5 51.0 23.5 26.5 34 35 

4 4 3.0 4 .0 2 2 

11 i 114 125 127 81.5 113.2 117.0 126.0 53 56 69 73 
1 11 14 

1 1 o.s 1.0 2 2 2 2 
13 10 11 11 10.6 10.0 11.0 11 .0 4 3 5 6 
9 13 15 16 8.4 12.5 14 .0 15.5 6 8 7 8 
9 9 11 11 8.0 9.0 10.5 11.0 S 4 5 5 

31 32 38 39 27.0 31.5 36.0 38.5 17 17 19 21 

1 1 1 1 1.0 1.0 1.0 1.0 1 1 2 2 
9 8 8 8 8 .8 8.0 8.0 8.0 23 20 26 27 

10 10 11 11 9.0 10.0 11.0 11 .o 38 37 .. .. 
20 19 20 20 18.8 19.0 20.0 20.0 1/J. 58 n 73 

3 3 3 3 3.0 3.0 3.0 3.0 4 4 4 4 
1 1 1 1 1.0 1.0 1.0 1.0 3 3 3 3 
2 2 2 2 2.0 2. 0 2.0 2.0 12 12 13 13 

1 1 0.5 1.0 

6 6 7 7 6.0 6.0 6.5 7.0 19 19 20 20 

168 171 190 193 133.3 16'1. 7 179.5 191.5 ISI 150 180 187 - 10.2 10. 8 11. S 

168 171 198 193 133.3 159.5 1687 180.0 151 150 180 187 



CROPS RfSEAICH 

Olflce of tho Olr.clo< 
Sooro 
c:a-.a 
lUce 
Genetlc .. tOUrc. 

'"""'-'"'Y S..VI
Stotion Optrotlor. 

SUII-TOTAL 

LANO RfSOUlaS IESEAICH 

Ofnco of tho 01,..,.. 
Troplcol ,GitufW 
Ca<I-
Oota S.-vlc. 

SUII-TOTAL 

TOTAL IESEAIOI 
of .... lch !toelonal S..VI-

INTERNATIONAL COOHRATION 

Olflco of tho 01-
Trofnir-e &~ 
c-ICDtlon~ 
OocumMtatiOft S..VIcet 

TOTAL INTUNATIONAL COO.. 

AOMINISTRATION 

Director c;.,..,ol 
Controller 
E.xecutlve Off1cer 

TOTAL AOMINISTRATION 

GENERAL OI'ERATING 

Phrlfcol Plont 
Molo< Pool 
Food & H-1"11 
F..., Productlon 

TOTAL GEN ERAL OPERA T ING 

GRANO TOTAL 
leu Voconcy Focton 

NET TOTAL 

CE N TIO INTEINAC IONAL DE AGIICUL TUIA TRO PI CA L 

t UOGH ANO HOJECTION OF POSITIONS ANO MANPOWU 

SEN 101 STAff SCIENTIFIC ANO SUPEIVISOIY STAff 

•* 1981 1982 1913 1980 1981 1982 1913 
!!!_.-~Y ,.,_- ~y P01~ ~V ,.,-;-- ~V Poo. ~V ,.,;--- ~V ,.,;--- ~V Poo. ~ 

1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 
14 12.5 IS 14.5 IS IS.O 16 1S.S 24 22.5 26 15.0 26 26.0 26 26.0 
14 13.0 16 u .o 16 16.0 16 16.0 22 20.5 22 22.0 22 22.0 22 22.0 
6 4.S 6 6.0 6 6.0 6 6.0 13 10.0 13 13.0 13 13.0 13 13.0 
2 2.0 2 2.0 2 2.0 2 2.0 7 6.0 7 7.0 7 7.0 7 7.0 
1 1.0 1 1.0 1 1.0 1 1.0 4 3.5 4 4.0 4 4.0 4 4.0 
1 1.0 1 1.0 1 1.0 1 1.0 3 3.0 3 3.0 3 3.0 3 3.0 

39 3S.O 42 40.S 42 42.0 Q 42 . 5 74 66.5 76 75.0 76 76. 0 76 76.0 

1 1.0 1 1.0 1 1. 0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 
22 20.S 22 22.0 22 22.0 23 22.5 36 36.0 36 36.0 36 36.0 36 36.0 

S 4.5 S s.o 5 5.0 5 5.0 
1 1.0 1 1.0 1 1.0 1 1.0 9 9.0 ' 9.0 9 9.0 9 9.0 

u 22.5 24 24.0 u u.o 15 U.5 SI S0.5 SI 51.0 51 SI.O 51 51 . 0 

63 57.5 66 M .S 66 66.0 6t 67.0 115 117.0 127 126.0 127 127.0 127 127.0 
11 7.> 14 12.0 14 ••. u 6 1 .u 

1 1.0 1 1.0 1 1. 0 1 1.0 1 0.5 1 1.0 1 1.0 1 1.0 
1 1.0 1 1.0 1 1.0 1 1.0 11 11.0 11 11 .0 13 12.0 13 13.0 
3 3.0 3 3.0 3 3.0 3 3.0 1S 14.0 16 1S.5 16 16.0 16 16.0 
1 1.0 1 1.0 1 1.0 1 1.0 11 10.5 11 11.0 11 11 . 0 11 11 . 0 

6 6 . 0 6 6 . 0 6 6.0 6 6.0 31 36.0 39 31.5 41 40. 0 41 41.0 

2 2.0 2 2.0 2 2.0 2 2. 0 1 1.0 1 1.0 1 1.0 1 1.0 
1 1.0 1 1.0 1 1.0 1 1.0 8 B.O 8 8.0 8 8 .0 a B. O 
1 1.0 1 1.0 1 1.0 1 1.0 11 11.0 11 11 . 0 11 \1.0 11 11.0 

4 4.0 4 4 .0 4 4.0 4 4.0 20 20.0 20 20.0 20 20. 0 20 20.0 

3 3.0 3 3.0 3 3.0 3 3. 0 
1 1.0 1 1.0 1 1.0 1 1.0 
2 2.0 2 2.0 2 2.0 2 2.0 
1 0.5 1 1.0 1 1.0 1 1.0 

7 6.5 7 7.0 7 7.0 7 7.0 

73 67.5 76 74.S 76 76.0 78 n.o 190 179.5 193 191.5 195 194.0 195 195.0 
3.0 6.2 6.3 6.4 10.1 11.5 11.6 11.6 

73 M .S 76 61.3 76 69.7 78 70.6 190 168.7 193 180.0 "' 112.4 195 183.4 
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