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Obiectives 

STATEMENT OF OBJECTIVES 

To generate and deliver, in collaboration with national mstitutions. 
improved technology which wi/1 contribute to increased product10n. 
productivity and quality of specific basic food commodities in the tropics
principally countries of Latin America and the Caribbean- thereby enabling 
producers and consumers. especial/y those with limited resources, to 
increase their purchasing power and improve their nutrition. 

FEATURES OF THE 

OBJECTIVES STATEMENT 

l. The product of CIAT's work is improved technology. 

* While there are many other factors limíting production 
and productivity (for example-cred1t. markets. transpor
tation, avai\abi\ity of purchased inputs. etc.) ClAT w11l 
concentrate its efforts on the generation and transfer of 
technology. 

* The nature of this improved technology 1s charactenzed 
by the identification of the beneficiaries as the producers 
and consumers, and especially those with lim1ted 
res9urces, i.e. \he rural and urban poor. 

Consumers with limited resources must be able to 
increase thei r purchasing power, therefore, the new 
technology must not be such as will increase 
production at any cost, but at lower unit costs. In 
addition, the commodities chosen for CIAT's activit.ies 
must be those which are important parts of the diets ol 
lower income consumers. 

ldent1f1Cation of the low resource producer (the small 
farmer) as a special target means that the technology 
must be blolog1cally feasi ble, economically viable and 
soe~ally acceptable under the real conditions of th1s 
group of producers. 

* An intermediate product is implied, i.e. manpower 
trained in specific skills which will enable local institutions 
to adapt the product to specific local conditions and 
transfer it to the ultimate users. 

2. The client for the product is identified as the national 
institution. 

* This definition is made to dispel any misconceptions 
that CIAT has the responsibility or right to transfer 
technology directly to farmers. That function is a 
sovereign, national prerogative which cannot be usurped 
by an international institution. Moreover, the resources of 
an international center would not be adequate to properly 
work with individual farmers in its broad geographical 
area of responsibility. 

* The fact that the national institution is the client also 
implies that CIAT should play an active role in the delivery 



of the product to national agencies. This means that CIAT's 
responsibilities do not end at its gate but in the local 
institution, as mentioned above. The technology cannot 
really be considered appropriate until it has been 
validated at the farm level. CIAT must be involved in such 
trials but through its collaboration with national in
stitutions. 

3. The geographic scope of CIAT's activities is defined as 
the tropics, and specifically the tropics of Latín America. 

* In general terms tropics means the area between the 
Tropic of Capricorn and the Tropic of Cancer. This area has 
different climates and altitudes but shares the common 
advantages and related problems of a year-round growing 
season (where water is available) due to the absence of 
frosts. 

* Specification of the Latin American tropics as a 
working area recognizes that CIAT is basically a Latín 
American organization, and has primary responsibility in 
the Western Hemisphere. The commodities it has selected 
to concentrate on were chosen because of their 
importance as basic foods in this region. Having decided 
to make a major effort on these commodities, global 
responsibilities have been assigned to CIAT-within the 
framework of the internationa~ center network-for two 
commodities, beans and cassava. Thus CIAT has 
responsibilities, and hopes to make an impact on 
production, for these products outside of the Latín 
American region; nevertheless, its principal commitment 
is to the American tropics. 
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4. The functional scope of CIAT's work is shown to be 
related to increases in production, productivity and 
quality of selected basic foods. 

* lncreased production is to be through improved 
technology to both bring new land into production and to 
increase productivity per unit of land area, manpower and 
investment in existing production areas. 

* Quality factors are not to be ignored. Consumer 
acceptance must be insured and improved nutritional 
objectives must be met. 

* Postharvest factors such as processing, storage and 
marketing are not included in the functional scope. Sorne 
of these factors, however, will need to be dealt with as 
required when they clearly impinge on the successful 
adoption of improved production technology. 

5. Human welfare concerns as well as production goals are 
emphasized. lncreased productivity is only a means to 
achieve the basic purpose of human well-being as 
measured by increased purchasing power and improved 
nutrition. 

6. CIAT's product is not viewed as a panacea. lmproved 
technology developed at CIAT is envisioned as only 
contributing to increased production while recognizing 
the importance of other institutions and factors. 



The 197 8-1979 

Budget Request and Proiection 

The requested budget for 1978-1979 amounts to 
$21,971,000 for core operations, divided $10,059.000 for 
1978 and $11,912,000 for 1979, and $1 ,323,000 for 
capital divided $667,000 for 1978 and $656,000 for 
1979. Earned income is estimated at $800,000 for the two 
years. The net request to donors will depend on decisions 
of donors on the disposit1on of surplus funds from 1976 

Actual Or1gmal Rev1sed 
1976 1977 1977 -- -- --

Semor staff pos1t1ons 48 54 54 

Semor staff man-years 40.4 515 48 8 

Core operations ($ .000) / 5.903 8.614 8.330 
Cap1tal ($ ,000) 356 977 977 

6.259 9.591 9.307 

1 ncome ($ . 000) 335 350 350 

5.924 9.241 8.957 

The budget and projections include more semor staff 
than we projected in our 1977 Program and Budget 
'document for the period 1978-1980. However, in spite of 
lncreasing staff above earlier projections we have kept 

and 1977. The proposed budget includes 61 senior staff 
pos1t1ons for an increase of 7 positions over the 54 for 
1977. 

The following table compares actual figures for 1976 
with the original and revised budgets for 1977 and 
budgeted figures for 1978-1979. 

Proposed % lncrease 

1978 Total 1978179 
1978 1979 Total 1977 Total 1976/ 77 -- -- --
61 61 122 13 20 
57.7 60.1 11 7.8 18 32 

10.059 11.91 2 21.971 21 54 
667 656 1.323 (32) 

10.726 12,568 23.294 15 50 
400 400 800 14 17 

10,326 12.168 22.494 15 51 

dollar figures, in constant terms, very similar to earlier 
projections. The following table compares the budget and 
projection (excluding inflation) for 1978-1980 with figures 
projected in the 1977 document. 
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1978 
Posilions M-Y .LQQQ Positions 

F1gures in 
1977 document 57 54.7 8,994 59 

Present request 
and pro1ection 61 577 8,943 61 

In addition to the total of $1,323,000 for capital, we are 
including an increase of $250,000 in working capital to 
maintain the total available at the equivalen! of 30 days' 
operating expenses. This is divided $100,000 in 1978 and 
$150,000 in 1979 (see Table 11 at the end of this 
document) . 

The table in the next col umn analyzes the d1fference 
between the rev1sed 1977 budget and each of the two 
years for !he 1978-79 budget. 

A brief explanation of each of the mcreases in the table 
follows (the paragraph numbers refer to !hose given 
against each ítem in the hst) : 

L The high turnover of staff in 1976 which we reported in 
the 1977 budget document and the inevitable delays in 
filling vacancies has meant that, although we have 
added 12 senior staff since September 1976, there are 
still10 positions vacan! as ofthe time of writing. For the 
10 positions tour persons have accepted our 
employment offers. The cost of having these and other 
junior staff positions filled for the whole year will add 
about $298,000 to the 1978 budget. Similarly, the cost 
of filling new positions added in 1978 for the whole of 
1979 will add about $295,000 to our 1979 budget. 

2. Recently inflation in Colombia has been running at a 
high rate but the constan! devaluation of the peso, 
which has traditionally cushioned the impact in dallar 
terms, has slowed with the result that the net inflation 
rate is higher than we had hoped.ln projecting inflation 
and devaluation, we have sought information and 
advice from many sources to arrive at various rates of 
inflation for Colombia and the United States (the 
country from which we import most items not 
purchased locally) and the rate of devaluation of the 
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Total 
1979 1978/79 1980 
M-Y $ ,000 $ ,000 Positions M-Y $ ,000 

56.5 9,284 18,278 58 57.0 9,416 

60.1 9,453 18,396 65 636 10,076 

Colombian peso. The rates so determined were then 
weighted according to the mix of locally purchased and 
imported goods and services to develop composite 
rates. These rates, which have been used in arriving at 

lncrease 1978 lncrease 1979 
over 1977 over 1978 

$ ,000 % $ .000 % 

1977 (1978) Core 

Operation Budget 8.330 10.059 

l. Cost of full year's operation 
with level of act1vity 
assumed for end of 
1977 (and 1978) 298 3.6 295 2 9 

2. lnflation 

3. Expans1on of programs 
(a) Addil1onal senior 

staff (8) 
(b) Addit1onal sc1enllfic 

and superv1sory 
staff (19) & (3) 

(e) Add11ional clerical 
and other support 
staff ( 129) & (44) 

(d) Addltlonal supphes. 
serv1ces and travel costs 

4. Other increases 
(a) Contmgency 
(b) Add1t1onal eqwpment 

replacement 

5. Reducllon m programs 
(a) Semor staff (1) 

and support costs 
(b) Reduced supphes, 

serv1ces and travel 

1978 and 19 79 Budget 

1,116 13.4 1,343 134 

201 2.4 

99 1.2 10 0.1 

166 2.0 63 0.6 

165 2.0 70 o 7 

4 5 

16 0.2 67 0.7 

(1081 (1.3) 

(228) (2.7) 

10,059 20.8 11.912 184 



the global inflation figures shown in the previous table 
are as follows: 

1978 1979 1980 1981 

Staff costs 12.3% 11.4% 9.2% 9.2% 
Supplies and services 12.7% 119% 8.2% 8.2q,¡ 
Travel 11.5% 12.7% 8.9% 9 2% 
Gasoline 58.0% 49.0% 20.0% 20 0% 

3. (a) The following additional senior staff positions are 
proposed for 1978 and 1979: 

1978-Beans: 

Beef: 

Cassava: 

Agronomy (one-half man) 
Agronomy/ T raining 

Soil Microbiology 
Legume Agronomy 
Pasture Development 

Agronomy 

Breeding 
Soils (one·h~lf man) 

Germplasm: Physiologist 

Library and 
lnformation 
Services: Coordinator, Public lnf. 

In addition, the Special Studies senior staff position 
previously projected to be eliminated in 1978 is now to be 
continued. 

3. lb)A total of 19 in 1978 and 3 in 1979 additional 
scientific and supervisory level positions are 
proposed. Of these, 17 are for additional assoc1ates 
and assistants in research programs and units, three 
are in international cooperation activities and two 
are in administration. 

3. (c)A total of 129 in 1978 and 44 in 1979 add itional 
clerical and other support staff are proposed. Of 
these 166 are for research activities, four for 
international cooperation activities and three for 
administrative and general operating units. 

3.1d)These increases are for the additional costs 
associated with the increase in senior staff. 

4. (a) A contingency amounting to 1 percent of the total 
budget has been included. 

4. lb)The estimated cost for the replacement of 
equipment in 1978 is $16,000 more than in 1977 
and a further $67,000 more in 1979. 

5. (a) The elimination of the position for Engineering in the 
Rice Program together with its support staff and 
other costs g1ves a reduction of $108,000 in 1978. 

5. lb)Substantial reductions have been made in supplies. 
services and travel for many of the programs. These 
rectuctions are based, for the most part, on our 
experience in 197~ 

Upon the recommendation of the CGIAR Rev1ew 
Committee and the request of the Secretanat, CIAT 1s 
presenting this year a budget request for a two year 
period-1978 and 1979. 

In accepting this change in procedure, CIAT's Board of 
T rustees noted the merits of a two-year budget. espec1al ly 
for forward planning by donors, but was concerned about 
the difficulties that CIAT might encounter. Of part1cular 
concern was the timing of the recent TAC Quínquenn1al 
Review of CIAT, whose report will not be finalized for sorne 
time, and the substantíal effect wh1ch d1ftermg ínflat1on 
and devaluatíon rates can have on expend1tures. 

lt was poínted out that the Consultat1ve Group has good 
mechanisms for solving problems wh1ch arise dunng 
implementation of a budget and sin ce a two-year budget 1s 
still an experiment ít should be expected that these 
mechanisms would be more flexible than for a one-year 
budget. 

No changes have been made to th is budget for 
recommendations which míght result from the report of 
the TAC Quinquennial Rev1ew. lf changes are recommend
ed and accepted by CIA T's Board of T rustees, then they 
will be included in a revision which wíll be presented to 
the Consultative Group in 1978. 
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Summary of Achievements 

The achievements on these pages represent sorne of 
the most exciting research findings and noteworthy 
developments of 1976 within CIAT's research and 
international cooperation programs. 

Beans 

Extensive experimentat10n at CIAT on maize-bean 
intercropping systems and evaluations of suitable bean 
germplasm have produced bean y1elds of 2. 1 ton / ha of 
dry beans in association w1th 4.9 ton/ ha of ma1ze. Under 
fertile soil conditions such as are found in Colomb1a's 
Cauca Valley lwhere CIAT 1s located), yields of 1.5 ton/ ha 
of beans and 3.5 ton/ ha of maize should be possible m 
commercial systems. More importantly, test1ng of 
intercropping systems on small farms in one area of 
Colombia showed that y1elds from traditional systems can 
be significantly improved using only limited add1llonal 
inputs. 

Nitrogen fixation rates as high as 40 k1lograms of 
nitrogen fixed per growing season were obtained when 
specific varieties of beans were inoculated with eff1C1ent 
strains of Rhizobium in favorable ecologies. Chmbmg 
cultivars such as Cargamanto have consistently been 
higher in nitrogen fixation than have bush cultivars. the 
differences apparently being related to d1fferent patterns 
of carbohydrate storage and distribution. A hybrid1zat10n 
program has been initiated to breed for improved nitrogen 
fixation in commercial cultivars. 

A detailed catalog of 78 1 promising cul t1vars each 
evaluated for 20 to 50 features was publlshed and 
distributed to provide informat10n to breeders and other 
interested client cooperators. 

The first international bean yield and adaptation 
nursery (IBYAN) was established in 1976 and 128 
requests for the tnals were received from 20 countries in 
Latm America and from Europe, Asia and Africa. Seventy
SIX tnals were d1stributed, most for planting in late 1976. 
The second international bean rust nursery (IBRN) was 
tested at 14 locations in 1976. Analysis of results from the 
f1 rst collaborative nursery showed three cultivars resistant 
to rust at all s1x testing locations. Two of the three 
cultivars, P599 and P717, are cu rrently used as pnmary 
resistance sources for rust in breeding programs. 

Building on work across all disciplines, the program has 
defined tour ideotypes for beans to be developed and 
bred. The tour will provide types for all possible conditions 
encountered in Latín America where beans are commonly 
grown under varymg conditions. Type A will be for short 
growmg seasons and high planting densities; 8 will be for 
high-yielding commercial conditions; C will be des1gned 
for varymg sea son al conditions and for lim1ted inputs and 
low technology; and, type O will be compatible in m1xed 
croppmg conditions, especially with maize. 

Beef 

In contmuing work to find and develop forage legumes 
adapted to ac1d and infertile soils areas where th1s 
program 1s concentrating its efforts, three important 
accomplishments were made. 

First. Stylosanthes guyanensis ecotypes have been 
found which, because of their fme-stemmed 
cha ractenstics. are more res1stant to stemborers and 
anthracnose than the more common woody types. These 
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promising access1ons w11i be evaluated for other 
agronomic features. 

A free-seeding perenn1al S. capttata accession was 
found to be toleran! to high exchangeable aluminum and 
low available soil phosphorus, both cha ractenstics of poor 
allic soil areas. Th1s access1on also shows reasonable 
resistance to anthracnose and stemborers. 

Among other genera of prom1smg forage legumes. 
species of Zornta, Oesmodwm and Macropttlwm adapted 
to alhc soils and demonstratmg sorne res1stance to 
diseases and pests have been found . 

In work with forage grasses, one prom1smg tntroduct10n 
from northern Ntgena, Andropogen guyanus. was chosen 
for intensive test1ng. lt possess major advantages of 
hav1ng excellent tolerance to poor alhc sotls, tn spreadmg 
naturally and tn reststing ftre. 

Evaluations of Rhizobwm strams in CIA T's colleclton 
revealed that two isolated from Stylosanthes are much 
supenor to the cornmon, commerctal culture. 8oth stratns 
produced much more vtgorous growth of Stylosanthes 
plants. 

Antmal health studtes have mdtcated that cattle 
trypansomias1s (T. vtvax and T. evanst) are more wtdely 
distnbuted in troptcal Central and South Amen ca than has 
been believed. In sorne areas the d1seases have a 
sign1ftcant economtc 1mpact. 

lnvestigat1ons 1n the ecology of cattle ticks showed that 
thetr numbers are reduced tn certatn improved pasture 
spec1es {espec1ally in molasses grass). compared wtth 
their numbers in native grasses. 

Cassava 

Cassava line M Col 1684 has shown excepttonal 
stab1hty for y1eld and produced more than 50 ton/ ha at 
CIAT, 44 ton/ ha m Caribia and 36 ton / ha in Ca rimagua. 
These locations provide a wide range of troptcal 
condtttons: pH, 4.5· 7.8; temperatures, 24·28°C; and 
ferttltty from low to high. 
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High yields of about 36 ton/ha at Carimagua from 
applying medtum levels of fertllizer conftrm the excellent 
potential of cassava for low ferttlity cond1tions where most 
other food crops reqUtre considerably more inputs. 

lmproved cassava lines from CIAT contmued to perform 
well and promtse exetting yteld mcreases. ln Colombia, the 
nat1onal average yield ts about 8 ton/ ha but local hnes 
grown with improved cultura l practtces and m1n1mal 
tnputs produced 16 ton/ha while the best CIAT hnes wtth 
1mproved cultural pract1 ces averaged 28 ton/ ha. 

A simple cultural method was developed to control the 
" frog skin" disease. about which ltttle ts known. The 
method is based on usmg santtary plantmg matenals. 

Associated cropping systems with beans and cassava 
were shown to produce as much as 85 percen t of the 
normal monoculture ytelds for both crops when the two 
were planted on the same date. 

R1r r 

Based on results of regional trials, lmes 4461 and 4421 
whtch were developed in the cooperative CIAT-ICA 
breeding program were selected and released as vartettes 
CICA 7 and CICA 9, respecttvely. Furthermore, stx 
promising lines were distributed to natlonal rice programs 
in the region. Of these stx, hne 4444 was released as 
vanety INIAP 7 tn Ecuador and hne 4422, a stster hne to 
CICA 9, was named and released as Ttkal 2 by ICTA tn 
Guatemala. 

A method of multtplytng small amounts of seeds was 
developed to increase basic seed of the two new vanettes. 
Fifty-one tons of seed of CICA 9 was prod uced from 150 
kilograms of breeders' seed, while 86.5 tons of CICA 7 
were produced from 300 ktlograms of CICA 7 seed. 

Maize 

Additional cooperat1ve efforts in matze development 
work between CIMMYT and CIAT began tn May 1976 with 
the formal beginning of the Regional Andean Matze Untt. 
based at CIAT. The first CI MMYT staff member arnved tn 
May and the second team member began work al CIAT tn 



January 1977. The unit will coopera te with maize 
scientists in Bolivia, Colombia, Ecuador, Peru and 
Venezuela. 

Trammg and Conferences 

Th1s program's strateg1es and act1ons were red trec ted 
durmg 1976 to decentrallze trammg acttvtlte~ and plar.e 
these functtons more mto the vanou~ commodtty 
programs. Also. efforts were mittated lo produce a wtr1e 
variety of tmproved trammg malertals lo be usE:'!1 tn CIA T 

and for eventual dts!nbut1on w1th tn Lalul America 

The program administered several h1ghly successful 
traming activities m 1976. includmg a one·month cou rse 

in practical aspects of cassava produc11on. a stx·month 
course in swine product10n, a four-month nce produc110n 
internship, and a two-month f1eld exerctse m beef ca tt le 
eptdem iology. 

L1brary an<1 lnformat10n Semces 

The documentation center of the CIAT Ltbrary 
increased 1ts efforts m processmg and d1stnbulmg 
abstracts m cassava. beans and agncultural economtcs 
for Latín A menea Three vol u mes of abslracls (one m ea eh 
field) were publlshed durmg 1976 
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RESOURCES 
CORE 

Personnel 

Soil Microbiology 
P. Graham (leader) 

Physiology 
D. Laing 

Breeding 
S. Singh 

Breeding 
S. Temple 

Pathology 
G. G~lvez 

Pathology 
H. Schwartz 

Entomology 
A. van Schoonhoven 

Agro no m y 
C. Francis 

Agronomy/Training 
N. N. 

Agronomy 
N. N. 

Agro no m y 
N. N. 

Fertility Agronomist• 
R. Howeler 

Economics 
J. Sanders 

Breeding 
N. N. 

Vacancy factor 

'77 

LO 

LO 

0.6 

LO 

LO 

0.9 

LO 

LO 

0.5 

LO 

9.0 

9.0 

lean Program 

Man-years Man-years 
Senior Staff Scient. & Super. 

Total Total 
'78 '79 '78-79 '80-81 '77 '78 '79 

LO LO 2.0 20 2.5 2.0 2.0 

LO LO 2.0 20 2.0 2.0 2.0 

LO LO 2.0 20 2.0 2.0 2.0 

LO LO 2.0 20 2.0 2.0 2.0 

LO LO 2.0 2.0 2.0 2.0 2.0 

LO LO 2.0 2.0 1.8 2.0 2.0 

LO LO 2.0 2.0 2.0 2.0 2.0 

LO LO 2.0 20 4.7 2.0 2.0 

LO LO 2.0 20 2.0 2.0 

0.5 LO L5 2.0 2.0 2.0 

2 0 

J. O 

LO LO 2.0 2.0 2.0 2.5 3.0 

1.5 

10.5 11.0 2L5 25.5 22.0 22.5 23.0 
0.2 0.2 04 05 L4 L4 

10.3 10.8 21.1 25.0 22.0 21.1 2L6 

• lt is planned that Dr. Howeler will become full -tlme 1n Cassava as from 1/ 1/78. 

Man-years 
Clencal & Other 

Total Total 
'78-79 '77 '78 '79 '78-79 

4.0 10.5 14.0 15.0 29.0 

4.0 15.8 16.0 15.0 31.0 

4.0 ILO 10.0 10.0 20.0 

4.0 10.2 9.0 10.0 19.0 

4.0 10.0 10.0 10.0 20.0 

4.0 9.2 9.0 9.0 18.0 

4.0 12.8 13.8 13.0 26.8 

4.0 22.0 12.0 12.0 24.0 

4.0 IL5 12.0 23.5 

4.0 6.0 6.0 12.0 

6.0 

5.5 2.0 4.2 5.7 9.9 

45.5 109.5 115.5 11 7.7 233.2 
2.8 9.0 9.0 18.0 

42.7 109.5 106.5 108.7 215.2 
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Direct Costs 

Actual Revtsed 
1976 1977 1978 

Personnel 609.789 789,262 822,416 
Supplies 57,492 70,385 52,100 
Services 3,269 39.820 23,000 
Travel 24,841 73,090 50,000 
Equtpment Replacement 2,214 22,000 21,000 

697,605 994.557 968,516 

Capttal - Equtpment 46,960 24,500 33,000 

BUDGET CHANGES 

The bean program in 1978 will level at 11 senior 
scientists. This is an increase of 0.5 man-years over 
projected levels for 1978, and is l.5 man-years more than 
the 1977 level. 8oth changes strengthen the agronomy 
and international testing aspects of the program. 

In 1975 CIAT agreed to coordinate a Latin Amencan 
bean research network. This included multilocation 
testing of promising disease-resistant and yield lines, as 
well as germplasm supply, documentation and techmcal 
assistance support to national programs. In 1975 and 
1976 these activities were funded separately, while in 
1977 all costs except those of the scientist responsi ble for 
coordinating the network activities and multilocatwn 
testing reverted to core funds. With the termrnation of the 
special funds for the project in 1977, this scientist is now 
also transferred to the core staff. This is in agreement with 
both the original CGIAR proposals and with budget 
estimates presented to the CIAT Board ofT rustees in 1976. 

The budget also replaces 0.5 man-years of soil science 
rnput with an additional agronomist position. This change 
supports the evaluation for field and agronomic traits of 
the many advanced generation hybrids being produced 
by the program and will assist the transfer of materials to 
national programs as rapidly as possible. Budget 
economies permit this change without additional cost to 
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"o lncreased 
Proposed 

1978 Total 1978/79 
1979 Total 1977 Tota l 1976/ 77 

846,408 1.668,824 4 19 
52,100 104,200 (26) (19) 
25.000 48.000 (42) 11 
53.000 103,000 (32) 5 
30.000 51,000 ( 5) 111 

1,006,508 1,975,024 ( 3) 17 

33,000 66,000 35 ( 8) 

the core program. lnstitution of country responsibilities 
for each bean team scientist has permitted considerable 
reduction in travel costs while supply and service needs 
have also moderated. 

lt is anticipated that by 1980 the program will have 
germplasm material available of species other than 
Phaseolus vulgarts. Agronomic and disease resistance 
studies on these materials will ha ve been completed using 
special project funds (see comments below on special 
projects) and it is anticipated that breeding activities can 
be initiated in the species P.lunatus and P. acutifolius. For 
this a third breeder is projected, starting in 1980. 

An agronomist responsible for collaborative activities 
between CIAT and Central American bean workers, initially 
funded through the UNDP special project, is projected to 
be transferred to core funding in 1980. 

PROGRAM COMMENTARY 

The bean program objective is to in crease the yield and 
productivity of dry bea:1s (P. vulgaris) in Latin America . 
This goal must be achieved despite the fact that yields 
have not changed appreciably in the previous 20 years, 
and that much bean production occurs on small holdings 
where the farmer's ability to supply technical inputs is 
limited by his economic circumstance. Thus. while 
maximum yields in experimental fields at CIAT range from 
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3-5 ton/ ha in a 100-day crop, and wh ile progressive 
farmers frequently obtain 2-3 ton / ha yields under 
conditions of large scale production. the yteld average for 
the region rema ins clase to 600 kg/ ha. 

The majar difficulty is the many diseases and tnsects 
attacking the crop. Given the high yields ai read y posstble 
under controlled cond itions, as its short-term strategy th e 
program has decided to concentrate more on mcor
porating disease resistance into high-yielding germplasm 
selections and nationally importan! varieties. Emphasts tn 
breeding for resistance has been assigned to bean 
common mosaic virus, rust, anthracnose and angular leal 
spot among the di sea ses and to Empoasca among tnsects. 
The program recognizes the importan ce o! bactertal bltght 
and golden mosaic disease in the Amenca s, but does not 
yet have rel iable resistance sources or methodologtes 
developed which would permtt successfu l breedtng 
programs to be initiated. By incorporat10n o! resistance to 
the majar insects and pathogens. in less than ftve yea rs it 
is expected to have materials yielding 2.0-2.5 ton/ ha 
under minimal chemical protectton. 

Breeding for yield increases has been initiated as a 
longer-term goal , recognizing that many dtfferent cultural 
systems are used for bean production. Four matn areas for 
concentration have been identified. 

l. Large sca le production under well-watered or irrigated 
conditions where neither inputs nor length of season 
limit yield . 

2. The short season and commonly low fertility growing 
conditions found in areas of Central America. 

3. The associated cropping sttuation where cltmbing 
beans are associated with other crops, and common ly 
maize. 

4. The variable growing season situation under whtch 
plants would require homeostatic mechanisms al low
ing them to maximize yield under extremely vanable 
rainfall conditions. 

Yield goals from 2-4 ton/ ha in va rieties which are 
already disease-resistant have been set accord tng to 
length of growing season and growth conditions. 1 n yteld 
breeding, as in disease and pest work, emphasis ts gtven. 

wherever possible, to low-cost methods o! production (i.e. 
ni trogen fixation rather than fertilization). 

Given the multiplicity of grain size and color 
preferences in Latin America the program does not expect 
to produce many finished varieties. but rather to 
concentra te on passing materia ls to national program stafl 
atas early a generation as is consisten! with their abtltty to 
handle materia ls. Despite the youth of the CIAT program, 
extensive internattonal yteld trial testing is airead y under 
way and elite nursery tnals are planned for 1977. Thts 
emphasis on screening wtthin national programs has 
torced the bean team to tntensify already acttve tratn ing 
programs and to develop extremely clase coordmatton 
wi th each national group. 

The program has already recetved many requests lar 
germplasm and techntcal assistance from Afncan and 
Astan countrtes. and internat10nal yteld tnals were 
forwarded to stx o! these countnes dunng 1976. Whtle 
n'!<l¡or aCIIVIIy 1s currently centered m Lattn Ame r~c a . 

budget pro¡ect10ns allow for more 1ntenstve col laboraltve 
activtl les 1n Afnca. begtnntng 1n 1979. 

SPECIAL PROJECTS 

Funds have been requested from UNDP for an 
integrated training and international cooperation project 
which includes an international cooperation expert for 
beans. We have been assured that the project will ee 
approved in the very near future. The manpower and 
other resources requested in the proposed project are as 
follows: 

CIAT Core Sta fl 
1978 1979 1 nput per annum 

Senior Stafl LO M-Y LO M-Y 005 M Y 

Clencal LO M·Y 1.0 M-Y 

Personnel Costs $50.000 $42.000 

Supplles & T ravel 15.000 16.000 

Vehrcle 6.000 

Overhead 11.000 9.000 

$82.000 $67.000 
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Discussions have been held with the government of 
BelgiUm regarding a collaborative project between the 
University of Gembloux and CIAT, to work in the areas of 
germplasm evaluation, flower physiology and 1nterspec1f1c 
hyb1 id1zat1on of a range of Phaseolus species. The project 
mvolves one scientist stat1oned at CIAT with support 
personnel and other costs totalling about $50,000. 
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Virtually no core senior staff support would be needed 
except that required for administrative matters. 

Not included here are special projects with bilateral 
fundmg for personnel situated in specific countries (i.e. 
AID-funded bean statf for ICTA, Guatemala) or projects 
which might materalize in the future (i.e. for Brazil and 
East Africa). 



Beef Program 

RESOURCES 
CORE 

Personnel Man-years Man-years Man-years 
Clerical & Other Scient. & Super. Senior Staff 

Total Total Total .19.!& 
'77 '78 '79 '78·79 '80·81 '77 '78 '79 '78·79 '77 '78 '79 '78-79 

Leader 
P. A. Sánchez l. O l. O l. O 2.0 2.0 1.5 1.5 2.0 3.5 5.8 5.5 7.0 12.5 

Plant Exploralion 
R. Schultze-Kraft l. O l. O l. O 2.0 2.0 1.8 2.0 2.0 4.0 6.3 7.5 8.0 15.5 

Legume Breeding 
K.L Sayre 0.3 l. O l. O 2.0 2.0 l. O 2.0 2.0 4.0 3.8 9.0 14.0 23.0 

Legume Agronomy 
B. Grof l. O l. O l. O 2.0 2.0 2.0 2.0 2.0 4.0 11.5 25.0 27.0 52.0 

Legume Agronomy 
N. N. 0.5 l. O 1.5 2.0 1.0 2.0 3.0 3.8 6.5 10.3 

Legume Agronomy• 
N. N. 2.0 0.5 

Grass Breeding 
1.0 'e> 2.0 

N. N. 0.5 l. O 1.5 2.0 1.0 2.0 3.0 4.0 9.0 13.0 
Grass Agronomy 

C. A. Jones 0.6 1.0 l. O 2.0 2.0 l. O 2.0 2.0 4.0 4.0 7.5 10.5 18.0 
Seed Production 

J. E. Ferguson l. O 1.0 l. O 2.0 2.0 2.0 2.0 2.0 4.0 11.3 15.5 17.0 32.5 
Plant Pathology 

N. N. 0.3 1.0 1.0 2.0 2.0 l. O 2.0 2.0 4.0 3.0 7.0 9.0 16.0 
Soii/Piant Nutrition 

N. N. 0.4 1.0 1.0 2.0 2.0 0.8 1.5 2.0 3.5 5.0 9.5 9.2 18.7 
Soll Microbiology 

J. Halliday 0.5 1.0 1.0 2.0 2.0 1.5 1.5 2.0 3.5 4.5 5.3 8.5 13.8 
Pasture Dev. Agronomy•• 

J. M. Spain 1.0 l. O l. O 2.0 2.0 1.5 2.0 2.0 4.0 10.8 10.2 11.7 21.9 
Pasture Dev. Agrooomy••• ) 

N. N. 1.0 1.0 2.0 2.0 0.5 1.0 '-lJV 2.0 6.3 10.2 16.5 

• This position will be lunded by UNDP throu~ 1979. (Continued) 
•• Stationed at Carima~ua Station in the Colom ian Llanos . 

... Statíoned EMBRAPA s Cerrado Station, Brasilia. 
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(Continued) 

Personnel Man-years 
Seroior Staff 

Pasture Utilization 
O. Paladines l. O 1.0 l. O 2.0 2.0 

Animal Mgmt. 
l. Kleinheisterkamp 0.9 l. O l. O 2.0 2.0 

Animal Science 
C. P. Moore l. O l. O l. O 2.0 2.0 

Animal Health 
E. Aycardi l. O l. O l. O 2.0 2.0 

Economics 
G. Nares l. O l. O 1.0 2.0 2.0 

Training Agronomy 
L.E. Tergas 0.3 l. O l. O 2.0 2.0 

Vet. Pathology 
G. Morales l. O 0.5 0.5 

Vet. Epidemiology 
E. Wells 0.3 

13.6 18.5 19.0 37.5 40.0 
Vacancy Factor 0.4 0.4 0.8 0.8 

13.6 18.1 18.6 36.7. 39.2 

Direct Costs 

Actual Revised 
1976 1977 1978 

Personnel 663,507 1.054,108 1.350,501 

Supphes 74,200 159,185 122,860 

Services 17,324 33,035 50,000 

Travel 75,820 132,600 142,000 

Equipment Replacement 295 33,000 35,000 

831,146 1,411,928 1.700,361 

Capital - Equipment 27,905 34,600 67,000 

BUDGET CHANGES 

The change m objectives of the Beef Program approved 
by the Board of Trustees in April 1976 began to be 
implemented in late 1976 with the arrival of new senior 
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Man-years Man-years 
Scient. & Super. Clerical & Other 

1.8 2.0 2.0 4.0 9.0 10.2 12.8 23.0 

1.7 2.0 2.0 4.0 5.8 7.5 9.0 16.5 

l. O 1.5 2.0 3.5 3.5 6.2 8.8 15.0 

l. O 2.0 3.0 5.0 7.0 8.5 9.5 18.0 

2.7 3.0 3.0 6.0 2.0 2.8 3.0 5.8 

2.0 2.0 4.0 6.5 8.0 8.8 16.8 

2.0 l. O l. O 6.0 1.5 1.5 

~~ -

25.3~ 40.0__; 76.0 105.8 160.8 199.5 360.3 
:2 2.4 4.6 12.5 15.6 28.1 

25.3 33.8 37.6 71.4 105.8 148.3 183.9 332.2 

% lncrease 
Proposed 

1978 Total 1978/79 
1979 Total 1977 Total 1976/77 

1.455,554 2,806,055 28 63 
149,000 271,860 (23} 16 
36,000 86,000 51 71 

152,000 294,000 7 41 
54,000 89,000 6 167 

1,846,554 3,546,915 20 58 

60,000 127,000 94 103 

staff. The budgeted senior staff positions for 1978 are one 
more than previously projected because of the transfer of 
the beef training position from Training and Conferences 
to the Beef Program in order to implement the policy that 
training be an integral part of CIAT's major programs. 



The scope and location of sorne other vacant positions 
has been redefined in order to fill in missing gaps and 
provide a better integrated team approach. The Beef 
Program is expected to reach its maximum size of 20 core· 
funded senior staff by 1980. 

PROGRAM COMMENTARY 

Beef cattle production is one of the most important 
agricultura! enterprises in Latin America and a major 
source of protein for all economic strata of its 300 million 
people. The perca pita beef consumption in Latin America 
reached 21 kg/ year in 1975, about 10 times higher than 
that of developing areas of Africa and Asia. About two· 
thirds of Latin America's beef is produced in its tropical 
regions where 73 percent of its cattle population lives. The 
annual productivity per head of cattle in tropical America 
(24 kilograms of beef) is about two-thirds of the 
productivity in temperate South America (41 kilograms) 
and about one-fourth of the productivity in the United 
States (86 kilograms). 

The technology gap reflected in these figures is more 
acute when one considers the rapidly growing demand for 
low-cost beef, and the beef production potential of the 
vast areas of acid, infertile soils presently under savanna 
(300 million hectares) and forest (550 million hectares) 
vegetation. These regions together encompass about half 
of tropical America's land surface and are characterized 
by high annual rainfall with a dry season of varying 
duration and intensity, good soil physical properties, but 
extremely low native soil fertility and poor infrastructure. 
The paramount barrier preventing beef production 
increases in these regious is inadequate year-round 
forage caused by the severe soil and water stresses. 

As population pressures increase it is unlikely that beef 
production in the fertile, high-base status soils of tropical 
~merica will be able to compete with crop or milk 
production, while in the vast acid, infertile soil areas just 
the opposite occurs. In mid-1976 CIAT's Board ofTrustees 
directed that the program concentrate its efforts on 
increasing production in acid, infertile soil areas with 
primary emphasis on overcoming the nutritional gap. 

Program Objective 

The objective of the Beef Program is to develop and 
transfer effective technology for increasing beef 
production in acid, infertile soi ls of tropical America , 
primarily through improved year-round forage 
production. 

The expected result of the program is the development 
of improved, year-round pastures both in terms of 
quantity and quality, complemented by economically 
viable animal management and health practices. The 
national research and extension institutions are the 
clients, the beef producers the users and the consumers 
the beneficiaries. Hence, the goal is to benefit consumers 
through increasing production leading to lower prices of 
beef in tropical America. 

Research Strategy 

The strategy for developing the technology involves a 
sequence of steps conducted by an interdisciplinary tea m 
of scientists, taking advantage of the knowledge gathered 
previously at CIAT or elsewhere. 

The plant exploration agronomist collects different 
ecotypes of pasture grasses, legumes and associated 
rhizobia not only from the acid soil areas of tropical 
America, but also from Africa and Asia in cooperation with 
other institutions. These ecotypes are multiplied at CIAT 
headquarters and evaluated for tolerance to key diseases 
and insects, high aluminum saturation, low available 
phosphorus, and for growth habit and yield potential by 
severa! agronomists, the plant pathologist, forage 
entomologist (visiting scientist) and the soil-plant nutrition 
specialist. 

Promising material is then grown at the Santander 
station near CIAT headquarters and observed in the field 
while seed is multiplied by the seed production specialist 
and an estimate of in vitro digestibility is measured by the 
forage utilization specialist. The rhizobium inoculation 
requirements are identified by the soil microbiologist for 
promising legume ecotypes under acid soil conditions. 

The most promising grass and legume ecotypes are 
then grown in pure stands and in mixtures, and screened 
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for dry matter production. nutritional qua lity, 
compatibility and tolerance to water stress by the 
agronomist. the forage utll ization and the soil-plant 
nutrition specialists. The latter then establishes the 
nutrient requirements under field conditions. This stage is 
carried out at three research stations representative of 
low, medium and high soil and water stress. which 
together provide a range of conditions characteristic of 
the impact area. The main properties of these three 
stations are: 

Medtum H1gh 
Low Stress Stress Stress 

{Santander 
de (CPAC. 

Qu11ichao) {Cartmagua) Bras1l1a) 

Sod Order UltiSOI ÜXISOI ÜXISOI 

Annual ramfall (mm) 1.600 1,734 1,580 
Months of dry season 2 4 6 
Ava1lable sod H20 (' .) 18 13 9 
Alum1num saturalion ( ·o) 64 82 77 

P f1xat1on (ppm) 600 300 700 
Pests and d1seases low high low 

The promising ecotypes are then tested under a wtde 
variety of ecological conditions in reg10 nal tnals 
throughout the impact area and in a limited number of 
fertile soil sites and an 1 nternattonal T roptcal Forage 
Evaluat10n Network in cooperat1on wtth nattonal 
institutions. 8oth forage productton and persistence 
under grazing are evaluated at thts stage. 

Systems for establishing and maintaining tmproved 
pastures will be developed at medium and htgh stress 
locations. The most promising pastures are tested in terms 
of animal performance by the animal scienttsts at these 
locattons. Outstanding grass or legume cult1vars will be 
released after large-scale seed multiplication. 

lndtvidual components of animal management and 
health. such as early weantng, seasonal breeding and 
health-nutrition interactions are studied by animal 
management specialists and veterinarians at different 
levels of nutritlon. provided by improved and unimproved 
pastures. All sotls, pasture, animal management and 
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health components will then be put together as beef 
production systems in cooperation w1th national 
institutions. The economist parttc tpates tn the destgn of 
pasture establ ishment and forage uttltzattOn research. 
evaluates their potent1al profttabtltty and analyses the 
individual production components. 

Thc focus on acid tnfert1le so tls and the complexity of 
the r rogram reqUtre~ a greater integratton of research. 
outreach and training activit1es than that of the other 
major commodity programs at CIAT. Beca use of the ferttle, 
high-base status soils at Palmira, most of the field research 
has to be conducted away from CIAT headquarters. lntttal 
germplasm evaluation, up to the point of pasture 
evaluation under grazing pressure. can be conducted at 
the nearby Santander sub-stat10n. a low stress stte wtlhtn 
the ra nge ol actd, tnferttle sotls Venftcatton of promtstng 
germplasm and more advánced agronomic and animal 
research must be conducted under real savanna 
conditions. Two major sites are proposed in th is budget: a 
jointly-managed ICA station in the Colombian Llanos as a 
medium stress site, and the Cerrado Center near Brasilia 
as a high stress site in cooperation with EMBRAPA. CIAT 
will station two or more of its core senior scientists at these 
locattons in arder to conduct research that cannot be done 
in the Cauc:¡ Valley. Th~ entire Beef Program will remain 
closely integrated by means of effective communications 
and travel between the majar research sites. Thus, 
research and outreach will be carried out by all Beef 
Program senior scientists. 

Outreach Strategy 

The outreach strategy per se involves four additional 
components. A detailed survey of the program's tmpact 
area is proposed in order to characterize the area in terms 
of climate, soils, topography, vegetation , infrastructure, 
pastures, beef production, animal health problems, and 
economics. This two-year study will involve a visiting 
scientist and two consultants plus the time of certain core 
senior staff. This study will identify which areas are likely 
to be more immediate beneficiaries of the research and 
will permit planning of outreach activities accordingly. lt 
will also sharpen the focus of the research through 
increased knowledge of beef production problems in the 
region. 
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Although the acid, infertile savannas are the main initial 
impact area, medium term projections made herein show 
that the beef production potential of the larger forested 
regions is great. Proper technology for the forested areas 
will assure ecologically-sound agricultura! development 
where land is being cleared, and will benefit the already 
significant cattle population in the Amazon region. 
Germplasm evaluation conducted at Santander is 
applicable to jungle regions as well as to savannas. 

The training strategy is also integrated with research 
and outreach. Production courses will provide training on 
practica! aspects of soil-plant-animal relationships 
according to the program objectives. These courses will be 
open to specialists working in intermediate soil fertility 
regions who are interested in improving forage production 
and animal nutrition. Postgraduate internships will be 
expanded considerably, with emphasis on thesis research 
conducted under actual savanna or jungle conditions. An 
expected outcome of the training thrust is the 
development of a cadre of future collaborators in the 
national institutions of tropical America. 

Severa! publications and symposia are planned for 
1978 and 1979 in order to bring together the relevant 
documentation on the present knowledge of beef 
production technology in acid infertile soils. A major 
symposium on Tropical Forages in Latin America is 
planned for 1978, as a means of catalyzing a dynamic 
research network. A second symposium on Beef 

Year 1 

Semor Staff 2.0 M·Y 
Sclen!lhc & Supervisory 2.0 M·Y 
Clencal & Other 7.0 M·Y 

Personnel Costs $1 05.200 
Supphes & Serv1ces 5.000 
Travel 7.000 
EQulpment 7.000 
lnd1rect expenses 39.800 

$164.000 

Management in Latin America is planned for 1979. The 
proceedings of both will be published in three languages. 
The relevant literature will be assembled as a publication 
" Abstracts on Tropical Pastures and Beef Prod uction ". A 
field manual on tropical pasture problems and a training 
manual is projected to support field level workers. 

SPECIAL PROJECTS 

A proposal has been submitted to IDRC by IFDC for a 
collaborative research project on phosphorus to be 
carried out mostly at CIAT. The project includes a soil 
fertility expert and a soil chemist at the senior staff level. 
Although the project will be placed organizationally in the 
Beef Program, the work will also relate to other CIAT 
commodities. 

The objectives of the project are: to evaluate the 
effectiveness of sources and methods of application of 
phosphate fertilizers on soils of tropical and subtropical 
Latin America; to determine the forms and availability of 
the reaction products of these fertilizers in soils as related 
to their initial and residual effectiveness; and to establish 
criteria for applying the results of the first two objectives 
to different soils and crops at various locations by 
conducting field experiments on selected soils throughout 
Latín America. 

Details of the manpower and other resources requested 
for the CIAT portion of this project are as follows: 

CIAT Core 
Staff Input 

Year 2 Year 3 per annum 

2.0 M·Y 2.0 M-Y 1 man·month 

2.0 M·Y 2.0 M-Y 

7.0 M-Y 7.0 M-Y 

115.700 127.300 
5.500 6,000 
7.700 8.500 
7.700 8,500 

43.400 48.700 

$180.000 $199.000 
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Funds have been requested from UNDP for an 
integrated training and international cooperation project 
which includes an international cooperation expert for 
forages. This person will be a legume agronomist stationed 
in Brasilia. We have been assured that the project will be 
approved in the very near future. The manpower and 
other resources requested are as follows: 

Semor Staff 
Clencal 

Personnel Costs 
Supplies & Travel 
Vehtcle 

Overhead 
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CIAT Core 
Stall Input 

1977 1978 1979 per annum 

0.5 M-Y LO M·Y LO M-Y 0.05 M-Y 
0.5 M·Y LO M-Y 1.0 M·Y 

$25,000 $40,000 $42.000 
8.000 15,000 16.000 
5,000 
5,500 9,000 9,500 

$43,500 $64,000 $67,500 

A third special project involves the study of factors 
affecting reproductive efficiency of beef cattle in our 
impact area. This project has been approved in principie 
by the German Federal Republ ic, who will fund it. The 
manpower and other resources requested are as follows: 

Ammal scientists (2) 

Agncultural economist (1 ) 

Personnel Costs 
Supphes and Services 
Travel 

6.0 M·Y 
2.0 M-Y 

$215,000 
30,000 
45,000 

$290,000 



RESOURCES 
CORE 

Personnel 

Physiology 
J. Cock (leader) 

Breeding 
K. Kawano 

Breeding 
N. N. 

Pathology 
J. Lozano 

Entomology 
A. Bellotti 

AgronomyNarietal lmprovement 
J. Toro 

Agronomy/ Cultural Praclices 
D. Leihner 

Plan! Nutrition 
R. Howe/er 

Economics 
N. N. 

lnternaliona 1 Cooperation Spec. 
N. N. 

Processing 
R. Best 

Vacancy factor 

'77 

LO 

1.0 

LO 

1.0 

LO 

0.6 

0.5 

0.2 

0.3 
6.6 

6.6 

Cassava Program 

Man-yea rs Man-years 
Senior Staff Sc1ent & Super. 

Total Total Total 
'78 '79 '78-79 '80-8 1 '77 '78 '79 7819 

1.0 1.0 2.o· 2.0 1.7 2.0 2.0 4.0 

LO LO 2.0 2.0 L8 2.0 2.0 4.0 

0.5 LO 1.5 2.0 0.5 L5 2.0 

LO LO 2.0 20 1.8 2.0 2.0 4.0 

LO LO 2.0 2.0 2.0 2.0 2.0 4.0 

LO LO 2.0 2.0 2.0 2.0 2.0 40 

l. O 1.0 2.0 20 2.0 2.0 - 2.0 4.0 

1.0 1.0 2.0 2.0 l. O 1.5 2.0 3.5 

l. O 1.0 2.0 2.0 2.0 2.5 3.0 5.5 
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8.5 9.0 175 20.0 14.3 16.5 18.5. 35.0 
0.2 0.2 0.4 0.4 1.0 1.1 2. 1 
8.3 8.8 17.1 19.6 14.3 15.5 17.4 32.9 

Man-years 
Clencal & Other 

Total 
'77 '78 '79 ·78-79 

15.3 16.0 16.0 32.0 

17.8 18.0 18.0 36.0 

5.2 8.5 13.7 

13.2 14.0 14.0 28.0 

13.0 15.5 15.0 30.5 

12.0 13.8 14.0 27.8 

11.8 16.2 17.0 33.2 

9.0 14.0 15.5 29.5 

3.2 4.3 4.5 8.8 

95.3 117.0 122.5 239.5 
9.1 9.6 18.7 

95.3 107.9 112.9 220.8 
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Direct Costs 

Actual Rev1sed 
1976 1'977 1978 

Personnel 450.559 584,129 692.275 

Supplies 53,562 50, 140 45,000 

Services 28.022 33,000 20.000 

Travel 38.680 59.336 45.836 

EQUipment Replacement 2.006 19,000 17,000 

572,829 745,605 820,111 

Capital - EqUipment 15.288 15.000 25,000 

BUDGET CHANGES 

The basis of the cassava production technology being 
developed at CIAT is improved germplasm. Up to now 
simple breeding methods have been adequate but in the 
future more sophisticated methodology may be required. 
For example. to obtain better resistance to spider mites it 
may be necessary to look at related Manihot spp. and 
utilize special breeding methods to increase resistance 
above present levels. Similarly, efforts will be made to 
improve postharvest storage lite and other characters 
such as broader based resistance to pests and diseases. 
For these reasons, the addition of a second cassava 
breeder in 1978 is considered of paramount importance 
to both accelerating and sustaining rapid plant improve
ment. 

Recent results of CIAT investigations have shown that 
cassava can produce exceptional yields under low 
fertility, acid soil conditions. Moreover, varietal 
differences in tolerance to aluminum toxicity, a problem 
associated with these conditions, have been observed. 
Therefore, it is proposed to increase the soils/plant 
nutrition research from one-half to a full-time inter
national scientist position. This will permit greatly 
expanding the search for lines especially adapted to these 
conditions. 
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0 lncrease 
Proposed 

1978 Total 1978/79 
1979 Total 1977 Total 1976/ 77 

743,242 1.435,517 19 39 

45,000 90,000 (10) (13) 

27,000 47,000 (39) (231 

45,836 91 ,672 (23) ( 61 
26.000 43.000 (11) 105 

887,078 1.707,189 10 29 

22,000 47,000 67 55 

The importance of validating new technology and the 
need to develop criticallinkages in major growing regions 
provides the basis for placing outreach scientists in 
selected sites. The southern con e of tropical Latín Ame rica 
and southeastern Asia are the two most important regions 
for establishing cooperative relay projects. lt is proposed 
to fund these activities through special projects; IDRC is 
already supporting the linkage in Asia, through a person 
based at SEARCA in Los Baños, Philippines. 

Reductions have been made in budgeted amounts for 
supplies, services and travel in 1978 and 1979. These are 
based mainly on the spending pattern of 1976. Services 
are reduced because printing of sorne publications is 
provided by the special project for cassava discussed 
under Library and lnformation Services. 

PROGRAM COMMENTARY 

1 mportance of Cassava 

Cassava in grown on 10 million hectares in the lowland 
tropics with an annual production of about 100 million 
tons. Much of this production is on small farms, in areas of 
poor soils and with very little modern technology. 
Nevertheless, the average yield of about 3.5 ton/ ha/ year 
of dry matter compares favorably with productivities of 
many other crops grown more intensively in the tropics. 

, 



More than 80 percent of the cassava produced is for d1rect 
human consumption; it forms the bas1c energy source for 
sorne 300-500 million people in the world. Although low in 
protein, cassava is capable of producing carbohydrates 
very efficiently. Recent World Bank figures show that 
energy deficiency is very prevalent 1n the d1ets of people 
in the developing world w1th perhaps one-fourth the 
world 's population being energy def1c1ent. 

World production of cassava has mcreased slowly 1n the 
last 20 years. Most of the mcrease has come from an 
expansion of the area planted. wh1le y1elds per hectare 
have stagnat~d at about the 10 ton/ha level. lhe potent1al 
for increas1ng y1elds and the area under cult1vat1on 1s 
enormous. Under the fertlle cond1t1ons of the CIAT larm 
y1elds of 60 ton/ha have been reached w1thout fertll1zers, 
fungicides or 1nsecticides. Sim1larly, tnals 1n farmers f1elds 
suggest that y1elds can be mcreased two- or three-fold by 
usmg 1mproved varieties. comparat1vely s1mple cultural 
techn1ques and mexpensive phytosanitary pract1ces 

Vast areas of the tropics w1th very poor, acid Ox1sol and 
Ultisol soils are only used for extensive grazing. W)len 
crops are produced in these areas heavy lime and 
fertilizer applications are normally required. Cassava, 
however, appears well -adapted to these soils. Recently 
yields of over 35 ton/ha/year were obtamed with only 
moderate inputs of lime and fert1hzer m the eastern pla1ns 
(the Llanos) of Colombia. lhese data suggest the 
exceptional potential for increased cassava product1on m 
areas presently considered non-product1ve. Moreover, a 
study made in the University of Guelph (Ca nada) suggests 
that demand for human consumption is mc reasing and 1s 
greater than supply. lncreased cassava production above 
the level of human needs in a country can be read1ly used 
for animal rations. 

PROGRAM OBJECTIVES 

The cassava program was initiated in late 1971 and 
became fully operational in 1973. Since the beginning the 
program objectives have been the follow1ng: 

l. lo develop technology, that does not require h1gh 
levels of inputs, for product1on of h1gh yields of 
cassava. 

2. lo make technology available to interested local and 
national agencies. lt should be noted that great 
emphasis is being placed on developing technology for 
regions often considered marginal for agriculture due 
to low fertihty or poor rain distribution. 

Plant lmprovement 

In order to obtain high yields it is essential that the 
varieties used must also be highly efficient. An efficient 
cassava plant requires a balance between root and stem 
growth such that 1t maintains a leaf area index of about 3. 
Furthermore, leaves with a long hfe help to increase 
efficiency. Present yields of 60 ton/ha at CI Al are still 
below the potent1al that may be reached by breeding for 
more efficient pl¡mt types. 

Many of the cassava types m the CIAT germplasm 
collection have useful characters but all the desirable 
characters do not presently exist in any one line. lhe 
breedmg section has defined the methodology for 
crossmg and selection and is now producmg lines that 
combine high yield potential w1th disease and insect 
resistance, high starch content, broad adaptability, long 
postharvest shelf hfe and acceptable quality. lhis process 
is slow and requires large numbers of crosses. 
Nevertheless, among thousands of lines observed sorne 
ha ve shown very good yield potential with a broad range of 
adaptabillty. One lme w1thout fertilizer has yielded 50 
ton/ha in the fert1le CIAl conditions, 44 ton/ha in the 
moderate fert1hty, wet-dry season coast of Colombia, and, 
using modera te fertilizer levels, 36 ton/ha in the acid soils 
of the Colombian Llanos. 

Plant Protect10n 

lt is not suff1c1ent, however, ¡ust to have an efficient 
plant type; it must also be protected from diseases and 
pests. Th1s could be achieved by extensive use of 
chemical control, however, th is would be neither 
economically nor ecologically acceptable. lherefore, 
control methods are based on b1ological control, varietal 
resistance and simple phytosanitary practices. High levels 
of vanetal resistance have been found for important 
diseases such as superelongation and the Cercospora leaf 
spots, and for insects such as thnps. The potentially 
devastating bacteria! blight can be eliminated by use of 
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clean seed and crop rotation and the hornworm can be 
controlled with parasites. 

Drying 

The development of new production technologies 
makes it essential that postharvest handling for the 
increased production also be improved. Natural drying 
methods are being developed which appear to improve 
efficiency over traditional methods by using a mod ified 
Malaysian chipper followed by drying on inclined trays. 

Validating the Technology 

The best lines developed are passed th rough a series of 
regional trials, first in Colombia and then in other 
countries. The tnals are done with minimal inputs; for 
example, fertilizer is only applied on the most infertile soils 
and applications of fungicides and insecticides are never 
made to the growing plants. Cultural and phytosanitary 
practices developed at CIAT such as weed control, clean 
propagating material, optimum plant population and 
planting methods are utilized. Results thus far suggest 
that just improving these practices can double yields·and 
that by combining these practices with improved or 
selected lines yields of three to tou r times those presently 
obtained are quite possible. 

A transfer of new technology to other countries is based 
on cooperation with national agencies through: (a) 
training, (b) technical advice, (e) germplasm exchange, (d) 
conferences, and (e) publication of technical bulletins and 
papers. 

Training 

Two intensive cassava production courses have been 
held at CIAT for sorne 50 agronomists from nine Latin 
American countries. More than 60 percent of the course 
contents were on practica! aspects of production 
including the evaluation of production methods used by 
farmers in different zones of Colombia. 

Long-term training in research is given to students from 
Latin America, Africa and Asia. Groups are invited from 
ea eh country and trained so that they can return and form 
effective research teams. Eight Mexicans and three Thais 
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are now forming multidisciplinary research teams in their 
respective countries. Similar training plans are in progress 
with Brazil and Malaysia. Seven of the eight professionals 
at the recently formed Cassava Center in Brazil have 
experience at CIAT. 

Consultation 

Both the Mexican and Brazil ian cassava research and 
development programs requested technical advice on 
research and production strategies and CIAT staff have 
responded to these requests. Similarly, the lndian and 
Malaysian programs are in close contact with CIAT and 
their program directors visited CIAT for short periods in 
1976. 

Most national programs have not been under way for 
sutticient time to develop their own genetically superior 
material and breeding programs. As a result CI AT sent 
seeds and planting material to 28 countries in 1976. 
Regional trials using CIAT and local varieties are being 
established in Brazil, Ecuador, Guyana, Mexico and 
Venezuela. The only trial harvested to now showed a CIAT 
line to be the highest yielder of both fresh roots and 
starch. 

The movement ot germplasm and the methodology of 
these international trials was determined at a special 
workshop held in 1975. In 1976, cassava researchers 
trom all over the world had the chance to meet and 
discuss common problems at the IV Symposium of the 
lnternational Tropical Root and Tuber Crops Society, at 
CIAT in August. 

SPECIAL PROJECTS 

In 1976 IDRC approved two projects for outreach and 
training over a three-year period. One is to provide funds 
for an outreach production specialist (coordinator) for 
Latin America te be based at CIAT, plus funds for two 
production training courses and postgraduate training. 
The other project is for an outreach production specialist 
(coordinator) for Asia, who is based at SEARCA in the 
Phillippines, plus funds for one production training course 
and postgraduate training. The following tabulation shows 
the manpower and other resources for these projects. 



DRC Cassava Cooperative 
~esearch - latin Amerita 1976 

Coordinator - A. Castro 
Personnel Costs 
Travel 
Training $57,000 

Overhead 
Contingencies 

$57,000 

IDRC Cassava Cooperative 
Research - Asia 

Coordinater - R. Obordo 
Personnel Costs 
Supplies & Services 
Travel 
Training $27,000 

Equipment 2,000 

Overhead 
Contingen'cies 

$29,000 

Details of a cassava information project, al so funded by 
IDRC, are shown in the section for library and 1 nformation 
Services. 

The following are possible special projects which, after 
suitable interna! review, could be useful and desirable 
complements to our core program if interested donors are 
found. 

l. A project starting in 1978 or 1979 to place a CIAT 
representative in Brazil to work with EMBRAPA on 
testing and developing appropriate technology for new 
CIAT lines. Costs would be on the order of $75,000 per 
annum with approximately 0.1 man-year per annum 
input of core senior staff time .. 

2. A project starting in 1978 or 1979 to place a CIAT 
representative in Central America to work on testing 

CIAT 
Core Staff 

1977 1978 1979 Input per annum 

1.0 M-Y 1.0 M-Y 1.0 M-Y 0.2 M-Y 

$44,000 $39,000 $39,000 

10,000 10,000 10,000 
45,000 48,000 
18,000 12,250 16,750 

5,000 10,000 15,000 

$122,000 $119,250 $80,750 

1.0 M-Y 1.0 M-Y 1.0 M-Y 0.2 M-Y 

- $46,500 $46,500 $46,500 

8,000 8,000 8,000 

15,000 15,0<Jq 15,000 
117,000 18,000 

2,000 
11,000 13,000 10,500 

8,000 10,000 15,000 

$207,500 $110,500 $95,000 

and developing appropriate technology for new CIAT 
lines. Costs would be about $75,000. 

3. A project to investigate the possible role of micro
organisms in non-symbiotic nitrogen fixation and/ or 
increased phosphorous uptake. A senior scientist 
stationed at CIAT with a small support staff and other 
inputs costing a total of about $75,000 per annum for 
three years would be required. Core staff input would 
be less than 1 man-month per annum. 

4. A project to conduct cooperative research with an 
advanced scientific institution to investigate drought 
stress with a view to developing drought-tolerant lines. 
The project would require a senior scientist with 
support personnel and other costs adding to about 
$75,000 per annum. Core staff input would be about 
0.2 man-year per annum. 
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RESOURCES 
CORE 

Personnel 

Agronomy 
N. N. 

Pathology 
N. N. 

Engineering 
L Johnson 

Breeding 
H. Weeraratne 

Funded by IRRI : 
IRRI laison Scientist 

M. Rasero (Acting leader) 

Vacancy Factor 

'77 '78 

0.5 l. O 

0.5 l. O 

l. O 

l. O l. O 

l. O l. O 

4.0 4.0 
0.1 

4.0 3.9 

Rice Program 

Man-years Man-years 
Senior Staff Sciénl & Super. 

Total Total 
'79 '78-79 '80-81 '77 '78 '79 

l. O 2.0 2.0 1.5 2.0 2.0 

l. O 2.0 2.0 l. O 2.0 2.0 

. l. O 

l. O 2.0 2.0 2.8 2.0 2.8 

l. O 2.0 2.0 2.5 2.0 2.0 

4.0 8.0 8.0 8.8 8.0 8.8 
0.1 0.2 0.2 0.6 0.7 

3.9 7.8 7.8 8.8 7.4 8.1 

Man-years 
Clerical & Other 

Total Total 
'78-79 '77 '78 '79 --9 '78-7 

4.0 0.5 ll.O ll.O 22.0 

4.0 3.5 8.5 11.3 19.8 

1.5 2.8 3.0 5.8 

4.8 11.2 11.7 12.7 24.4 

4.0 9.3 9.8 10.0 19.8 

16.8 26.0 43.8 48.0 91.8 
1.3 4.2 4.6 8.8 

15.5 26.0 39.6 43.4 83.0 
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D nect Cos ts 

Actual Rev1sed 
1976 1977 1978 

Personnel 170 899 246.142 238.862 
Supplles 20 642 21.850 16.000 
Serv1ces 924 4.950 1,500 

Travel 12.879 32.600 17.550 
EQUipment Replacement 539 10.000 6.000 

205.883 315.542 279.9 12 

Cap1tal - Equ1pment .¡ 302 3.000 14.000 

BUDGET CHANGES 

The ongoi ng d1sease problems, the cont1numg need to 
transfer and adapt management technology, re
qu lrements for substantial quantities of breeder's seed s. 
and coordinating of train1ng d1ctate the urgency of add1ng 
both an agronomist and a pathologist on a permanent 
bas1s. These pos1tions are deemed more essential to 
advanc1ng rice technologies in Latin America than an 
econom1st. at th1s stage of development. Therefore. 1t 1s 
proposed to uti llze the present two openings m rice for an 
agronom1st and patholog1st. to make these continumg 
appomtments, and to carry out the relevan! econom1c 
studies with spec1al project or other funding. 

PROGRAM COMMENTARY 

Objectives 

The ob¡ectives of the R1ce Program are to 1ncrease 
y1elds and stabihze product10n of rice in trop1cal Latm 
Amenca using reduced mputs to thereby mcfease 
incentives for production and consumption by the need1er 
segments of society. 

Strategy 

The program employs a multi-phase strategy in seekmg 
to accomplish its object1ves. 
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lncrease 
Propo~ed 

1978 Total 1978 79 
1979 Total 1977 Total 1976 77 

259.923 498.785 1 3) 20 

17.700 33.700 127) !?ll 
1.500 3.000 (70) (49) 

17.550 35.100 146) (/3) 

10.000 16.000 140) 52 

306.673 586.585 01) 12 

16.000 30.000 367 311 

l. The poss1 bilities for further yield increases are being 
explored through the introduction of severa! widely 
adapted, high-yielding parents to the breeding 
program while simultaneously 1mprovmg quality and 
tolerances to stresses - especially to the four most 
prevalen! diseases and one importan! insect pest. 

2. Four main biological factors impinging on potentlal 
yields are rice blast." hoja blanca" and the green plant 
hopper, and sheath blight and leaf scald. Of these. rice 
blast is considered the most important disease since 
the fungus is able to overcome resistance to it withm 2· 
3 years alter release of a nce variety. lo solve this 
problem, two new approaches are being tried: (a) 
developing of multiline varieties, and (b) combining 
resistan! factors from severa! progenitors. Multiple 
resistance will certainly last longer than resistance 
derived from a single source. 

Breeding for resistance to the green plant hopper 
(Sogatodes oryzicola), the primary vector of hoja blanca 
virus, will effect resistance to that disease. Present rice 
varieties possess resistance in the form of a single 
dominan! gene derived from the IR-8 variety. However, it 
is entirely possible that new physiological races of the 
hopper will develop. Therefore, identification of additional 
genes for resistance and their incorporation into supenor 
lines is planned. 



Sheath blight and leaf scald diseases are considered 
the major constraints to rice production in Central 
America and severa! countries in South America. 
However, efforts to breed for resistance have not yet been 
initiated in this region. Three new sources of resistan ce 
identified from sheath blight nurseries are being utilized 
to incorporate resistance into several promising lines and 
varieties. Similar efforts will be carried out against leaf 
scald . 

3. Contributions will be made to the development of new 
germplasm, and technology for deep-water and upland 
conditions will be created through the evaluation and 
testing of appropriate nurseries from IRRI. These would 
normally be first grown out at CIAT to select for 
acceptable qualities, to check resistance to stress and 
to multiply seed for widespread distribut ion w1thm the 
region. 

4. Testing advanced breeding lines and superior varieties 
from severa! sources throughout the world will be done 
in an extensive system of cooperative trials and disease 
nurseries. These materials will be brought to CIAT 
initially for preliminary evaluation and screening and 
those suitable in terms of adaptation, yielding potential, 
grain quality and resistance to pests and diseases will 
be selected to multiply seed and to make up specific 
nurseries for the 1 nternational Rice T esting Program for 
Latín America. 

5. Most of the national programs are handicapped dueto 
lack of trained personnel for expanding their programs. 
lt is proposed to train a few individuals ata time from 
each country in rice breeding and production. On 
completion of their training they will become key 
professionals for transferring technology as well as 
strengthening their respective national programs. 

6. Availability of good quality seed of promising lines and 
varieties is an essential prerequisite for their wide 
evaluation. CIAT undertakes a large seed multiplication 
project of new improved varieties primarily to provide 
nucleus materials for national programs. 

7. Through the services of a visiting scientist or a 
postdoctoral researcher, an economic/geograph1c 
study will be made to determine the areas and 

ecosystems with greatest potential for future expansion 
of rice production. The Board of Trustees plans to 
review the results of this study at its 1978 annual 
meeting and may add to or modify the scope and 
strategy of the Rice Program to include work in such 
areas as upland or floating rice, if the study shows that 
these should be given high priority for attention. 

Achievements Timetable 

The accomplishment of important achievements in the 
Rice Program is expected to follow this schedule. In 1978: 
release of a new variety with better performance and 
quality than previous varieties. Fifty tons of seed of this 
variety will be made available for distribution to national 
programs. Also in 1978: Training of 10-20 technicians 
annually from national programs will be initiated. ln 1981: 
Suitable upland varieties, deep-water varieties and 
special varieties for localized conditions of Latín America 
are expected to be identified from the lnternational 
Testing Program, within a period of five years. Also in 
1981: Multiline varieties as well as varieties with multiple 
resistance to blast are expected to be available within a 
period of five years. 

SPECIAL PROJECTS 

Funds have been requested from UNDP for an 
integrated training and international cooperation project 
which includes an international cooperation expert for 
rice. We have been assured that the project will be 
approved in the near future. The manpower and other 
resources requested are as follows. 

Sen1or Staff 

Clencal 

Person nel Costs 

Supphes & T ravel 

Veh1cle 

Overhead 

CIAT Core 
Staff Input 

1977 1978 1979 per annum 

O 8 M· Y 1.0 M-Y 1.0 M·Y 0.1 M-Y 
0.8 M·Y 1.0 M·Y 1.0 M-Y 

$55.000 $60.000 $60.000 
12,000 15,000 17,000 
5,000 
8,000 10,000 10.000 

$80,000 $85,000 $87.000 
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RESOURCES 
CORE 

Personnel 

Nutnllon 
G. Gómez (leader) 

Production 
J. Buitrago 

Vacancy Factor 

Oirect Costs 

Personnel 

Supplies 

Serv1ces 

Travel 

Equipment Replacement 

Capital - Equ1pment 

'77 

LO 

LO 

2.0 

2.0 

Actual 
1976 

130.678 
13,597 

537 
5.701 

150,513 

Swine Unit 

Man-years Man-years 
Semor Staff Sc1ent. & Super. 

Total Tota l Total -- -- --
78 '79 '78-79 '80-81 '77 '78 '79 '78-79 

LO LO 20 20 2.0 2.0 20 40 

LO LO 20 20 1.8 2.0 2.0 4.0 

2.0 2.0 40 40 3.8 4.0 4.0 8.0 
0.2 0.2 0.4 

2.0 2.0 4.0 40 3.8 38 38 7.6 

Proposed 

Rev1sed 
1977 1978 1979 Total 

137,319 135,461 135.068 270.529 

17.500 15,000 15,000 30,000 

7,000 5,000 5.000 10,000 

14.530 10.330 10,330 20,660 

8,000 4,000 6,000 10,000 

184,349 169.791 171.398 341.189 

5,000 7,000 8.000 15,000 

Man-year~ 

Cler1cal & Other 

Total --
'77 '-78 '79 '78-79 

60 6.0 60 120 

5.0 5.7 60 JI 7 

1 LO 11.7 12.0 23.7 
0.9 0.9 1.8 

11.0 108 ¡¡_¡ 219 

q., tncrease 

1978 Total 1978/79 
1977 Total 1976/ 77 

( 1) 1 
(14) ( 4) 
(29) 33 
(29) 2 
(50) (37) 

( 8) 'l 

40 ~(i 
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BUDGET CHANGES 

The Swine Production U nit will rema in substantially the 
same during 1978-79. Progress made and the outlook for 
future activities will be reviewed by the Board of T rustees 
in 1978. One technician is added for the pilot plant for 
microbial protein production. 

Amounts budgeted for supplies, services and travel 
have been reduced from the 1977 level based largely on 
the 1976 level of expenditures. 

PROGRAM COMMENTARY 

Statistical data available in Latin America indicate that 
the parameters of economic importance to swine 
production are considerably inferior to those of countries 
1n Europe, Asia and North America. While the swine 
population in Latin America represents about 10 percent 
of the world total, meat from pork represents only 5 
percent of the world pork production. As a result. per 
capita pork consumption in Latin America is less than 
eight kilograms per year, compared with more than 10-15 
kilograms in China, the USSR and Oceanía, and 20-30 
kilograms in the United States, Canada and Europe. In 
contrast. the number of pigs (0.3) per person m Latm 
America equals or is superior to that of the countries 
previously mentioned. There are severa! reasons for low 
swine productivity in Latín America. Among the most 
important ones are: limited economic feasibility of swine 
production based on conventional feedstuffs. lack of 
professionals and technicians trained in swine produc
tion, the large distribution of pigs at the level of small 
farms, marketing constraints and animal health problems. 

Some of the limiting factors depend on national or 
regional agricultura! policies and might not be solved until 
adequate policies to encourage swine production are 
implemented. To overcome some of the major constraints 
(for example, economic feasibility of swine production 
based on conventional feedstuffs), an increase in basic 
agricultura! commodities, beyond the limit of fulfilling 
human nutritional needs, is required. In addition, 
according to results from extensive experiments being 
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conducted at CIAT and some national institutions, there is 
a good possibility to improve swine production based on 
agro-industrial by-products (rice pol ishings, suga rcane 
molasses, residues of cassava starch factories). derived 
from basic commodities. Moreover, Latín American 
perspectives of increasing certain crops such as cassava 
may lead to prices low enough to consider cassava asan 
animal leed, notably for swine. 

Most of the rema ining constraints to improve swine 
productivity in Latín America deal with the need of 
transferring new technologies to swine producers. CIAT 
has begun to play a rnajor role in this direction through the 
training of professionals involved in swine development 
projects throughout Latin America. Long (six months) and 
short (six weeks) swine production courses will be off e red 
alternately at CIAT, with the participation of Colombian 
institutions working in different aspects of swine 
production. lt is expected that approximately 100 swine 
production specialists will be trained at CIAT during a five
year period and that these swine specialists will constitute 
core groups to implement national or regional train ing 
courses and seminars, with the support of CIAT's Swine 
Unit scientific personnel. 

The transfer of swine technology is further im
plemented through cooperative projects in Bol ivia, Costa 
Rica and Peru. Adaptation of research results, training at 
the locallevel and distribution of improved breeds wi ll be 
carried on in these projects. Technical assistance is also 
being offered to developing and on-going swine programs 
in other Latin American countries. 

Dynamic training activities will requ ire some limited 
research to try to solve the problems found during the 
development of swine production at the national or 
regional leve!. Selected experimental work will continue to 
focus on the search for practica! and efficient use of 
agricultura! by-products in swine feeding as well as for 
research on non-conventional feedstuffs. One approach to 
the latter case is the involvement of CIAT, in collaboration 
with the University of Guelph (Ganada), in developing a 
fermentation process for the conversion of cassava to 
single-cell protein, which could be used in animal feeding 
in tropical countries. 



RESOURCES 
CORE 

Personnel 

Germplasm Specialist 
L. Song 

Plan! Biochemistry 
R. Luse (Coordinator) 

Physiologist 
N. N. 

Vacancy Factor 

Oirect Cost 

Personnel 
Supplies 
Services 

Travel 

Equipment Replacement 

Capital - Equipment 

Genetic Resources Unit 

Man-years Man-years 
Senior StaH Sc1ent. & Super. 

Total Total Total 
'17 '78 '79 '78-79 '80-81 '17 '78 '79 '78-79 '77 

0.5 l. O l. O 2.0 2.0 2.5 3.0 3.0 6.0 9.3 

l. O l. O l. O 2.0 2.0 1.5 2.0 2.0 4.0 1.5 

0.5 l. O 1.5 2.0 0.5 l. O 1.5 

1.5 2.5 3.0 5.5 6.0 4.0 5.5 6.0 11.5 10.8 
0.3 0.4 0.7 

1.5 2.5 3.0 5.5 6.0 4.0 5.2 5.6 10.8 10.8 

Actual Revised 
Proposed 

1976 1977 1978 1979 Total 

118,682 166,518 195,577 362,095 
11,500 20,000 21,000 41,000 
2,200 6,500 7,500 14,000 

. 8,530 8,330 8,730 17,060 
4,000 4,000 7,000 11.000 

144,912 205,348 239,807 445,155 

16,500 18,000 15,000 33,000 

Man-years 
Clencal & Other 

Total 
'78 "79 '78-79 

115 13.5 25.0 

2.7 3.0 5.7 

3.0 6.2 9.2 

17.2 22.7 399 
1.4 1.8 32 

15.8 20.9 36 7 

% lncrease 

1978 total 1978/79 
1977 2 X 1977 

40 53 
74 78 

195 218 
( 2) 

38 

42 54 

9 
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BUDGET CHANGES 

Staffing of this new unit, established in 1977, should be 
complete by mid-1978 and budget increases over 1977 
are directly related to the addition of the physiologist for 
cassava storage studies and to the full staffing of the 
genetics and biochemistry sub-units. Specific funding has 
been provided for computer services, since information 
retrieval and multivariant analysis are especially 
necessary to fully utilize the valuable collections of 
germplasm to be stored in the unit. 

PROGRAM COMMENTARV 

The basic commodity of all the lnternational Centers is 
the improved germplasm upon which to establish more 
productive systems of farming. The Genetic Resources 
Unit has been charged with the responsibility of 
assembling, maintaining, evaluating and distributing 
germplasm in support of the three major crop develop· 
ment programs of CIAT: Phaseolus beans, cassava and 
forage legumes. 

The extent of these collections will increase through the 
years, but by early 1977 CIAT had in its collections over 
12,000 accessions of beans, 2,200 of cassava and 2,000 
of forage legumes (especially Stylosanthes, Centrosema. 
Oesmodium and Microptilium). They represen! un1que 
genetic resources that must be maintained, perhaps for 
centuries, in order to serve future needs in crop 
improvement. The unit has been established to provide an 
integrated set of support1ve act1vities that will ensure full 
characterization and hence utilization of these germplasm 
resources. The physical facility being completed will be 
among the finest of its type in the world . The full senior 
sta ffmg to be atta!ned 1n 1978 wlil1nclude a genet1C1st. a 
plan! bJochem1st and a plant phys1olog1st. The specli1c 
activities of each of these will be as follows. 

Geneticist 

The geneticist has responsibility for the storage facility 
and for assembling, maintaining and distributing 
germplasm. Under his supervision, accession numbers 
are assigned to new materials and genetic identity and/ or 
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purity are determined. A routine activity associated with 
the storage facility is assessing seed viabil ity and growing 
out materials to maintain adequate stocks of good quality 
seed. The geneticist has particular responsibility to set up 
a catalog system suitable for information retrieval by 
computer. Use of the computer to provide easy access to 
information on the germplasm collections is essential; 
rather than have a bulky, printed catalog which is rarely 
used, the computer will be asked to print full catalog 
information on those accessions having particular 
characteristics desired by a plant breeder. 1 n this way 
each plant breeder can have that part of the germplasm 
catalog of special use to him. 

Biochemist 

Biochemical taxonomy, also known as chemotaxonomy, 
is a new field of particular interest to the unit because 
plant enzymes (and indirectly, certain products of their 
activity) are a direct expression of gene action. Thus, 
analysis of such factors as leal isoenzymes gives a pattern 
of the genetic const1tution of the seed from which that 
plant was grown. The plant biochemist will be responsible 
for measunng several biochemical characteristics of the 
seed and of the plant 1tself, to better assess the genetic 
diversity in the germplasm. 

The biochemist also has been assigned duties not so 
directly related to the Genetic Resources Unit, but rather 
to the needs of the commodity program. This will involve 
biochemical resea rch on specific problems as well as 
routine analysis for certain biochemical characters in 
seeds (protein, oil, starch, free amino acids, etc.). The 
biochemist is also to analyze new varieties developed by 
the plant breeders to ensure that characters importan! for 
consumer nutrition and acceptance are not lost while 
selecting for such agronomic characters as high yield or 
disease resistance. Much work needs to be done to 
determine the range of nutritional value. and its 
determinants such as protein availability, in such a basic 
Latín American food as beans. 

Physiologist 

The physiologist will have responsibility to maintain the 
vegetatively propagated germplasm, primarily cassava, 



and to develop or adapt new methodology for storing and 
distributing these materials. Such methodology relies on 
cultivating small amounts of meristem tissue that may be 
used to reconstitute the original plant material. This 
cultivation has the major advantages of (a) small space 
requirements (storing small test tubes in contrast to large 
stakes or else g·rowing in the field), and, (b) the ability to 
eliminate viruses and other diseases through aseptic 
transfers. Use of the very low temperatures possible with 
liquid nitrogen for long-term storage of such tissue 
cultures will also be investigated by the physiologist. 

1 nternational Relationships 

Since much of the research done by the unit will find 
application in other germplasm banks now being set up 
under the stimulation of the lnternational Board for Plant 
Genetic Resources (IBPGR). it is essential that close 
contact be maintained with the Board and with other 
regional and national centers. This is especially true in the 

area of genetic analysis based on the grouping of 
individual accessions on the basis of various characters. 
Such " cluster analysis," done on a computer, can indicate 
relationships not readily noticeable to the collector or 
plant breeder and can even indicate likely areas for 
obtaining germplasm not present in collections. lt is 
important that cooperative programs be set up to extend 
this genetic analysis to CIAT's extensive bean collection 
and, later, to its forage legumes collections. 

SPECIAL PROJECTS 

In 1975 the IBPGR provided $50,000 to start work on 
collecting forage germplasm material. At the end of 1976 
about $27,000 remained unspent which IBPGR approved 
for use instead towards the cost of modifying the existing 
building into the germplasm facility. In addition, the 
IBPGR has recently m a de a $25,000 grant to CIAT towards 
equipment (including refrigeration equipment) for the 
germplasm facility. 
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Special Studies Unit 

RESOURCES 
CORE 

Personnel 

Coordinator 
N. N. 

Vacancy Factor 

Direct Costs 

Personnel 

Supplies 
Services 

Travel 

Cap1tal - Equipment 

'77 

0.8 

0.8 

Actual 
1976 
• 

Man-years 
Senror Staff 

Total Total 
'78 '79 '78-79 '80-81 

LO LO 2.0 2.0 

LO LO 2.0 2.0 

Rev1sed 
1977 

1978 

87,038 96,596 
8,800 5,000 
2,200 2,500 

7.700 5,000 

105,738 109,096 

3,000 

• lncluded with the Associate Director General · Research 
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Man-years 
Sc1ent & Super. 

Total 
'77 '78 '79 '78-79 

3.8 4.0 4.0 8.0 
0.2 0.2 0.4 

3.8 3.8 3.8 7.6 

Proposed 

1979 Total 

99,365 195,961 
5,000 10,000 
5,000 7.500 
5,000 10,000 

114,365 223.461 

2,000 5,000 

Man-years 
Clerical & Other 

Total 
'77 '78 '79 '78-79 

11.8 13.0 4.5 27.5 
LO l. O 2.0 

11.8 12.0 13.5 25.5 

% lncrease 

1978 Total 1978/79 
1977 2 X 1977 

11 13 
(43) (43) 
14 70 

(35) (35) 

3 6 



BUDGET CHANGES 

This unit was reviewed by the Board of T rustees' 
Program Committee in 1977 to determine whether the 
activities should continue as originally perceived. Since 
the unit will have specific relevance to small peasant 
farmers in the tropics and because preliminary results 
are promising, these activities are considered both 
complementary and essential to CIAT's basic mandate. 
The budget of the unit is essentially stabilized from 1977 
onwards except for modest increases in the technician 
category and for recurring expenses. 

PROGRAM COMMENTARY 

The Special Studies Unit was established to provide an 
infrasturcture for visiting scientists and associate experts 
in agronomy and socio-economics to do studies and 
research in areas relevant to CIAT's mandate but which 
are not closely aligned to commodity programs. lt will al so 
investigate selected problem areas that are scale neutral 
or negative in character but are not adequately covered 
by the commodity programs. The objectives of the 
agronomic studies are oriented toward small subsistence 
farms in the tropics and are designed to: (a) increase and 
stabilize production- especially on secondary lands; (b) 

reduce energy requirements and back-breaking toil; and, 
(e) faci litate developing useful new plant species and crop 
cultivars. 

The unit was led until Oecember 1976 by a senior staff 
weed scientist. Among its staff is a visiting resea rch 
associate from FAO/ The Netherlands who is carrying out 
investigations on the adoption of improved rice 
technology on the North Coast of Colombia. 

lnvestigations in the agronomy section of the Special 
Studies Unit included experiments in three areas. 

l. Minimum tillage for maize and beans. 

2. Associated cropping of maize, cassava and beans with 
leguminous " living mulches" and perennial cropping 
shrubs. 

3. 1 ntroduction and evaluation of potentially useful new 
plant and crop cultivars from other international 
agricultura! research centers. 

These studies will be reviewed by the Agricultura! 
Production Systems Coordinating Group to formulate 
guidelines for future activities. 
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Hemoparasitology 

and Acarology 

PROGRAM COMMENTARY 

Since 1971 a special project funded by USAID through 
Texas A & M University has provided senior staff and other 
support for a program to control hemoparasitic diseases. 
As from April1977 it will include, for a period of about 15 
months, an acarologist previously funded by the United 
Kmgdom. 

The objectives of the hemoparasite-ectoparasite unit 
focus on the development of programs to control 
hemoparasitic diseases and their vectors, thus increasing 
beef production in the tropics. The research activities for 
1977-78 will be oriented toward completing the present 
immunization projects, developing more practica! 
diagnostic methodology, and assessing the role of ticks in 
hemoparasitic diseases-with special em phasis on 
ecology and tick control. Finally, training of professionals 
m these fields will continued. 
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The approximate staffing and funding in 1977 and 
1978, when the project is due to end, will be as in the 
following table. 

1977 1978 

Sen1or Staff 28 M· Y 30 M·Y 
Sc1entlflc & Superv1sory Staff 20 M·Y 20 M·Y 
Ctencal & Other 190 M·Y 190 M·Y 

Personnel Costs 204.000 204,000 
Suppiles & Serv~ces 53.000 53.000 
Travel 24,000 24,000 
Constructlon 2.000 2.000 
Veh1cle Costs 15.000 15.000 
Overhead (pald to Texas A & MI 62.000 62 000 

360.000 360.000 



RESOURCES 
CORE 

Personnel 

Vacancy Factor 

Direct Costs 

Personnel 
Supplies 
Services 
Travel 

Capital - Equipment 

'77 

Actual 
1976 

Carimagua Station 1 

Man-years Man-years 
Senior Staff Scienl & Super. 

Total Total Total 
'78 '79 '78-79 '80-81 '77 '78 '79 '78-79 

2.0 2.0 4.0 
0.1 0.1 0.2 

1.9 1.9 3.8 

Proposed 
Rev1sed 

1977 1978 1979 Total 

49.752 49,752 99.504 
55,000 55.000 110,000 
10,000 10,000 20,000 
35,000 35,000 70,000 

149,752 149.752 299.504 

161,000 

Man-years 
Clerical & Other 

]Q!& 
'77 '78 '79 '78-79 

4.0 4.0 8.0 
0.2 0.2 0.4 

3.8 3.8 7.6 

% lncrease 

1978 Total 1978/79 
1977 Total 1976/77 
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BUDGET CHANGES 

This is a new unit established as a result of the recent 
agreement with ICA whereby CIAT and ICA will jointly 
manage and finance ICA's station at Carimagua in the 
Colombian Llanos. Detailed working arrangements are still 
being discussed with ICA and construction of extensive 
new facilities is still under way so it is early yet to know the 
full implications of CIAT's involvement in running the 
station. lncluded here are our estimates of the personnel 
and operating expenses for our share of operating the 
station. The costs for programs' specific research at the 
station are included in each program's resources. 

PROGRAM COMMENTARY 

On February 28, 1977, the General Manager of ICA and 
the Director General of CIAT signed a document entitled 
" Basic Points of Agreement for the Development of ICA· 
CIAT Cooperative Research in the Llanos." The document 
established working arrangements between the two 
institutions for CIAT to carry out research work at the 
Carimagua Station of ICA. Sorne of the principies 
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established by the document that are of importance to 
CIAT include the following. 

l. The Director of the station will be recommended by 
ICA but the Superintendent who will be responsible 
for the day-to-day operation of the station will be 
recommended by CIAT. 

2. An advisory committee composed of three ICA 
managers and three CIAT senior staff will be 
responsible for coordinating and directing operations 
at the station. 

3. A joint fund for the cost of operating the station will be 
established to which both institutions will contribute. 

4. CIAT's operating procedures will be used. 

5. The agreement will be for no less than five (5) years, 
subject to annual review. 

With this agreement CIAT expects to have suitable 
working facilities for research work in the Colombian 
llanos so the previous, far more expensive alternative of a 
separate CIAT station will not be needed. 



RESOURCES 
CORE 

Personnel 

Biometrics 
D. Franktin• 

Vacancy Factor 

'17 

1.0 

1.0 

Biometrics Unit 

Man-years Man-years 
Senior Staff Scient. & Super. 

Total Tota l Total 
'78 '79 rsT9 '80·81 '77 '78 '79 7aT9 

1.0 1.0 2.0 2.0 5.0 5.0 5.0 10.0 
0.3 0.3 0.6 

1.0 1.0 2.0 2.0 5.0 4.7 4.7 9.4 

• Mr. Franklin is presently on a two-year study leave and his functions are being carried out by Dr. G. Mendoza 
who is on a postdoctoral appointment with CIAT. 

Direct Costs 

Actual Revised 
Proposed 

1976 1977 1978 1979 Total 

Personnel 92,404 122,728 116,955 116.150 233,105 
Supplies 1,653 2,750 3,100 3,100 6,200 
Services 37,837 52,800 50,000 48,500 98,500 
Travé!l 4,401 4,587 3,687 3.687 7,374 
Equipment Replacement 4,000 4,000 5,000 9,000 

136,295 186,865 177,742 176,437 354,179 

Capital - Equipment 950 

Man-years 
Clerical & Other 

Total 
'17 '78 '79 7sT9" 

5.0 5.7 6.0 11.7 
0.3 0.3 0.6 

5.0 5.4 5.7 11.1 

% lncrease 

1978 Total 1978/79 
1977 Total 1976177 

( 5) 8 
13 41 

( 5) 9 
(20) (18) 

13 

( 5) 10 
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BUDGET CHANGES 

The Biometncs Un1t ant1cipates mcreases 1n the 
demand for its services over the next few years. Amounts 
budgeted for supplies and services, although reduced 
somewhat from the 1977 budget level are stlll 
substantially above 1976 levels. A new position is 
requested for 1978 at the clerical level. 

The change to new com puter hardware 1s bemg 
considered. One of the alternatives 1s to have equipment 
capable of providing sorne local computing facilities for 
processing both admin1strative data and part of the 
scientific data. lt is hoped that budgeted personnel in the 
Biometrics Unit and the Controller's Unit will be sufficient 
for the new equipment. 

PROGRAM COMMENTARY 

The Bionietrics Un1t is a central services unit 
responsible for providing research design consultation 
and data analysis services to all of CIAT's resea rch and 
training activities. The principal functíons of the unit are 
the following: 

l. Research design and analysis of fíeld plot 
experiments for the crop programs. 

2. Research design, data analysís and data base 
handling for the animal science programs. 

3. lnformation systems and analyses for germplasm 
collections (Beans, Cassava, and Forages). 
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4. Consu ltation on survey design and execution and 
storage, retrieval and analysis of producer survey 
data (Cassava, Beans, Beef). 

5. Mathematical programming, modelling and 
computing for economic analyses (all programs 
except Rice and Maize). 

6. Mathematical programmtng, modelling and 
computing in the biological sciences (Cassava, Beans, 
Beef). 

7. Traimng (of Research lnterns and Production 
Specialists). 

8. Research to improve methods in the above functions. 

The analysis of small experiments, particularly the crop 
field plot experiments, are done with "desk-top 
computers " available within the unit. Larger experiments, 
surveys, data banks and mathematical programming are 
achieved through the utilization of large scale computers 
and modern software systems that have been developed 
in the United States for research in agriculture and 
econom1cs. Access to large sea le computation is achieved 
through the collaborative program with the National 
Administrative Oepartment of Statistics (DANE), an agency 
of the Colombian Government. which has an lB M 370/ 145 
computer. 

The Biometrics Unit has the responsibility for 
maintaining and developing computer-based 
methodology for the evaluation of technology. As a central 
service unit, Biometrics will collaborate with the 
commodity programs to perform analyses required for 
testing their technology (including regional trials) and 
through the execution of simulation experiments to screen 
CIAT- generated technologies for potential viability under 
farmer conditions. 



RESOURCES 
CORE 

Personnel 

Farm Superintendent 
A. Dlaz 

Vacancy Factor 

Direct Costs 

Personnel 
Supplies 
Services 
Travel 

Equipment Replacement 

Capital - Equipment 

Station Operations Unit 

Actual 
1976 

151,607 
56,001 
4,117 

2,234 
21,197 

235,156 

41,260 

Man-years 
Senior Staff 

Total Total 
'77 '78 '79 '78-79 '80-81 '77 

1.0 1.0 1.0 2.0 2.0 2.0 

1.0 1.0 1.0 2.0 2.0 2.0 

Revised 
1977 1978 

172,459 194,385 
45,500 70,000 
2,600 4,000 
3,707 2,687 

20,000 25,000 

244,266 296,072 

57,000 30,000 

Man-years 
Scient. & Super. 

Total 
'78 '79 '78-79 '77 

Man·years 
Clerical & Other 

Total 
'78 '79 '78-79 

2.5 3.0 5.5 58.5 70.9 77.2 148.1 
0.2 0.2 0.4 5.6 6.1 11.7 

2.3 2.8 5.1 58.5 65.3 71.1 136.4 

% lncrease 
Proposed 

1978 Total 1978/79 
1979 Total 1977 Total 1976/ 77 

208,982 403,367 13 24 
78,700 148,700 54 47 

4,800 8,800 54 31 
2,687 5,374 (28) (10) 

30,000 55,000 25 34 

325,169 621.241 21 30 

50,000 80,000 (47) (19) 
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BUDGET CHANGES 

The major increase in budget will occur with the 
activation of the Santander sub-station. Although 
essentially operated and administered from the Palmira 
headquarters, a small staft will be required for on-site 
operation and maintenance. We propose the addition of 
a station supervisor (Research Associate}, a secretary, six 
to eight technical assistants (including tractor operators 
and a mechanic) and eight laborers. Operational and 
maintenance expenses are estimated to increase from 
$14,500 in 1978 to $17,000 by 1981 as experimental 
activities expand at that site. 

Previous experience shows that field activities and 
demands for station services expand each year at Palmira 
as programs increase and staff are added. Therefore, 
comparatively modest increases in labor, supplies and 
services are projected during 1978 to 1981. 

PROGRAM COMMENTARY 

The total area of CIAT's main station is utilized as 
follows: 182 hectares of leveled and 14 hectares of 
unleveled land are cultivated by the research programs; 
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143 hectares of leveled and 70 hectares of unleveled 
land are in demonstrations and production crops; 11.4 
hectares are in pastures; 13.5 hectares are used as 
reservoirs; and roads, ditches, buildings and recreational 
and other grounds occupy the remaining area to make up 
the total of 522 her.tares. 

Station Operations maintains 36 kilometers of all
weather roads-2.7 kilometers of which have been 
covered with asphalt-43 kilometers of drains, and 26.6 
kilometers of irrigation canals. 

Station Operations supports all of CIAT's programs, 
operates a tractor pool, which will be increased by three 
new tractors in 1977, manages a permanent labor pool 
and supplies temporary hand labor. land areas that are 
not utilized by the programs are maintained weed-free or 
planted to produce commercial crops which are sold for 
about $170,000 per annum and generate net income of 
about $40,000. 

The new Santander research site is expected to add 
about 200 hectares to CIAT's farm management 
responsibilities. lt will also require sorne development in 
terms of buildings, fences, roads, drainage, and energy 
and water supply. 



RESOURCES 
CORE 

Personnel 

Vacancy Factor 

Direct Costs 

Personnel 
Supplies 
Services 
Travel 
Equ1pment Replacement 

Capital - EQUipment 

Service Laboratories 

Man-years Man-years 
Senior Staff Sc1ent & Super. 

Total Total Total 
'77 '78 '79 '78-79 '80·81 '77 '78 '79 '78·79 '77 

1.0 1.0 1.0 2.0 14.5 
0.1 0.1 0.2 

1.0 0.9 0.9 1.8 14.5 

Actual Rev1sed 
Proposed 

1976 1977 1978 1979 Total 

49.066 63,629 62,232 65,037 127,269 
14,681 22,000 20,000 23,350 43,350 

303 1.430 1,600 1,800 3,400 
58 1,100 1,100 1.100 2,200 

491 10,000 10,000 15,000 25,000 

64,599 98,159 94,932 106.287 201,219 

20,000 23,000 22,000 45,000 

Man-years 
Clencal & Other 

Total 
'78 '79 '78-79 

15.5 16.7 32.2 
1.2 1.3 2.5 

14.3 15.4 29.7 

% lncrease 

1978 Total 1978/79 
1977 Total 1976/ 77 

( 2) 13 
( 9) 18 
12 96 

90 
138 

( 3) 23 

15 13 
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BUDGET CHANGES 

A progressive addition of three support statf, one per 
year, from 1978 until 1980 is proposed. These three 
additional support staff are proposed for Analytical 
Services (2) and the Wash Room (1) beca use of the greater 
demand of work expected from these two sub-sections. 

PROGRAM COMMENTARY 

CIAT's Service laboratories are directly supervised by 
two members of the four-man laboratory committee. 

The basic fuct10ns of the Service laboratories as a 
support unit are the following: 
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l. T o provide CIA T's programs with rapid and efficient 
routine analyses of soils, plant and animal tissues, 
feedstuffs, fertilizers, water, etc. . 

2. To provide space and equipment for research 
projects and students to perform non-routine 
analyses and upon request to provide technical 
assistance to help programs with specific analytical 
problems. 

3. To provide shared facilities and services for the 
washing and sterilizing of glassware for several 
research programs. 

4. T o provide maintenance and repair services for all 
laboratory instruments and equipment in CIAT. 

5. T o provide small animals for research purposes to 
several CIAT programs. 



RESOURCES 
CORE 

Personnel 

Vacancy Factor 

Direct Costs 

Personnel 
Supplies 

Capital - Equipment 

Greenhouse Services 

Man-years Man-years 
Senior Staff Scient. & Super. 

Total Total Total 
'77 '78 '79 '78-79 '80-81 '77 '78 '79 '78-79 

Proposed 
Actual Budget 
l91b 1971 1978 1979 Total 

6,308 8.420 14.728 

4,000 5.000 9,000 

10,308 13.420 23,728 

20,000 

Man-years 
Clencal & Other 

Total 
'77 '78 '79 - -9 '78-7 

3.0 4.0 7.0 
0.2 0.3 0.5 

2.8 3.7 6.5 

% lncrease 

1978 Total 1978179 
1977 Total 1976/ 77 
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PROGRAM COMMENTARY 

The Greenhouse Services Unit has been created to 
ensure the efficient operation of all greenhouse and 
screenhouse facilities at CIAT for the use by all research 
programs requiring space. The unit will be controlled by 
the Greenhouse Committee which is appointed annually 
by the Director General. The projected staff will be 
responsible to the Greenhouse Committee for the daily 
operations of the unit. 

The functions of the unit will be as follows: 

l. Supervision and daily maintenance of all capital 
equipment including: greenhouses, screenhouses, 
water de-ionizers, soil mixing equipment, and soil 
sterilization, soil storage and air cooling equipment. 
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2. Storage of supplies of soil and other potting materials 
as requested by the programs; the sterilization of soil 
and the general preparation of potting materials; and 
the maintenance of adequate supplies of treated 
water at all times. 

3. Cleaning of the greenhouse area including the 
surrounding patios and all glass surfaces at regular 
intervals, and the cleaning and maintenance of the 
cooling pads in the greenhouse. 

4. Provision of assistance to individual programs during 
heavy work load periods depending on labor 
availability. 

5. Provision of a central store for all shared equipment 
and supplies to ensure the proper functioning of the 
equipment and to avoid duplication fo these facilities 
by various users. 



RESOURCES 
CORE 

Personnel 

Assoc. Oír. General 
(Research) 

K. Rachie 
Vacancy Factor 

Direct Costs 

Personnel 
Supplies 
Services 
Travel 
Equipment Replacement 

Associate Director 

General- Research 

Man-years Man-years 
Senior Stalf Scient. & Super. 

Total Total Total 
'71 '78 '79 '78·79 '80-81 '71 '78 '79 78-79 

1.0 1.0 1.0 2.0 2.0 0.7 1.0 1.0 2.0 
0.1 0.1 0.2 

1.0 1.0 1.0 2.0 2.0 0.7 0.9 0.9 1.8 

Proposed 
Actual Revised 
1976 1977 1978 1979 Total 

141.487 167,041 178,553 177.737 356,290 
2,344 1,600 550 550 1,100 

554 2.200 750 750 1,500 
15,570 17.715 9,715 9,715 19,430 
6,462 

166,417 188,556 189,568 188.752 378,320 

Man-years 
Clencal & Oth!'r 

Total 
'77 '78 '79 '78-79 

1.0 1.0 1.0 20 
0.1 o 1 0.2 

1.0 0.9 0.9 18 

% lncrease 

1978 Total 1978179 
1977 2 X 1977 

7 15 
(66) (72) 

(66) (46) 
(45) (42) 

6 
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BUDGET CHANGES 

The budget for the Associate Director Generai
Research, which includes stipends for Visiting Scientists 
and Consultation, proposes only modest increases for 
1978 and i979 over the 1977 budget.lt is expected that 
Visiting Scientists can be utilized very effectively to 
undertake specific problem-solving research on a short
term basis. This capability will permit considerable 
flexibility in dealing with the inevitable unanticipated 
constraints in agricultura! research in the lowland tropics. 
A total of $75,000 is provided in 1978 and 1979 for about 
3 man-years. This compares with $66,000 tn 1977. 

PROGRAM COMMENTARY 

The office of the Associate Director Generai-Research 
has two separate budgetary categories-Administration 
and Vtstttng Scientists. The Special Studies Unit has been 
gtven a sepa rate status as one of the "Assoctated 
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Research Units" and within the budgetary limitations of 
previous projections. From 1978 onwards budgetary 
requirements are stable. 

Nine functions were ascribed to the office of the 
Associate Director Generai-Research in the 1977 
Program and Budget Proposal; these can be summarized 
as "overall responsibility for all research activities at 
CIAT." During the past year considerable time was spent in 
restructuring the Beef Program and developing other 
prcgrams such as the Genetic Resources Unit and the 
Special Studies Unit. Recruitment of internat10nal 
scientific staff for both core programs and special pro)ects 
has been especially time-consuming since 13 posttions 
were vacant in 1976; and 18 posttions (including 
replacements) are available in 1977. Nevertheless, by 
mid-April 1977, 17 exceptionall~' well-qualified scientists 
had been appointed or have accepted contracts to join 
CIAT by mid-1977, and five additional candidates were 
selected for interview to fill 1977 vacancies. 



RESOURCES 
CORE 

Personnel 

Assoc. Dir. General 
(lnternational Coop.) 

A. Grobman 
Vacancy Factor 

Direct Costs 

Personnel 
Supplies 
Services 
Travel 

Associate Director General 

-lnternational Cooperation 

Man-years Man-years Man-years 
Senior Staff Scient. & Super. Clencal & Other 

Total Total Total rotal 
'77 '78 '79 '78-79 '80-8 1 '77 '78 '79 '78-79 '77 '78 '79 '78-7 9 

LO LO LO 2.0 2.0 1.8 2.0 2.0 4.0 

0.1 0.1 0.2 

LO LO LO 2.0 2.0 1.8 1.9 1.9 3.8 

% lncrease 
Proposed 

Actual Revised 1978 Total 1978/78 
1976 1977 1978 1979 Total -mí Tota l 1976177 

44,344 100,114 86,481 85,430 171,911 (14) 19 

550 900 900 1,800 64 64 

291 550 550 550 1.100 31 

1,283 32.450 25,550 25.550 51.100 (21) 51 

45,918 133,664 113.481 112.430 225,9 11 (15) 26 
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BUDGET CHANGES 

In 1977 substantial amounts were included in the office 
of the Associate Director General-lnternational Coopera
tion for the support of outreach contract staff befare and 
between assignment and for travel, both by CIAT scientists 
and other persons, in connection with lnternational 
Cooperation activities. Although we really have no 
experience on which to judge needs in these two areas, we 
think amounts budgeted may have been a bit excessive, 
thus we have reduced them. 

PROGRAM COMMENTARY 

Objectives 

The objectives of CIAT's lnternational Cooperation 
activities can be defined as follows: 

l. T o test and transfer rapidly and effectively new 
technology developed at CIAT as well as existing 
knowledge on those commodities of concern to CIAT, to 
national research and development agencies, both 
public and private. 

2. To contribute, through networking research and 
training activities, to the strengthening of national 
research and development institutions in order to 
reinforce their capacity to accelerate the validation, 
adaptation, ditfusion to farmers, and adoption by them, 
of new and existing technologies for increasing 
productivity and production on those commodities of 
concern to CIAT, aiming at the improvement of human 
nutrition 

Activities 

Four components of lnternational Cooperation are 
identified which provide useful and effective means of 
accomplishing the above objectives. 

l. Research Networks 

2. Technical assistance and feedback 

3. T raining and conferences 
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4. lnformation services 

Research Networks 

The need to test varieties, treatments and systems of 
technologies in the context of variable environments and 
years, in the countries served, and in the context on the 
commodities dealt with at CIAT, requires the establish
ment of a network of outlying tests in several countries. 
lnternational Cooperation interfaces with research and 
has the following three systems of networks. 

Network 1-0utlying replicated tests, under direct CIAT 
control 
Network 11-Nationa~ validation networks indirectly 
assisted by CIAT. 
Network 111-lnternational or regional testing networks. 

T echnical Assistance and Feedback 

Recognizing the need for information from and about 
the countries, 1 nternational Cooperation personnel al so 
have the responsibility for providing such information to 
CIAT headquarters in order to better document decisions 
about other in-country activities, for example, 
collaborative research projects, validation research, 
training needs, between -country cooperation schemes, 
etc. In addition, together with headquarters personnel, 
they will occasionally perform technical assistance 
functions. especially as related to the possible establish
ment of bilateral contracts and regional collaborative 
etforts. 

Training and Conferences 

(These activities are described under the specific 
budget section on page 54 .) 

lnformation Services 

(These activities are described under the specific 
budget section on page 58 .) 

SPECIAL PROJECTS 

Since March 1973, the Rockefeller Foundation has 
funded a special project through CIAT to assist and 



strengthen ICTA, the national agricultura! research 
institution in Guatemala. The period for the grant will 
expire on January 31, 1978 with a possible extension to 
December 31, 1978. Approximate inputs would be as 
follows. 

1977 1978 

Associate Director -ICTA* 1.0 M·Y 1.0 M·Y 
Coordinator of 

Expt Stations- ICTA* 1.0 M·Y 1.0 M·Y 

Personnel Costs $93,000 $98,000 
Supplies & Services 13,000 6,000 
Travel 14,000 10,000 
Overhead 5,000 3,000 

$125,000 $117,000 

CIAT Core Staff 
Input per annum 

0.1 M·Y 

• Rockefeller Foundation grovides these staff on a no-cost 
basis to the project Personnel Costs include estimates 
of the costs of these two individuals.-

In addition to the above project, the following special 
projects for outreach and training activities are listed in 
the sections for the respective commodities. 

Beans: One UNDP-funded lnternational Cooperation 
Expert. 

Beef: One UNDP-funded lnternational Cooperation Expert. 

Rice: Two UNDP-funded lnternational Cooperation Ex
perts. 

Cassava: Two IDRC·funded Outreach Production 
Specialists, one for Asia and one for Latin America. 
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Training and Conferences 

RESOURCES 
CORE 

Personnel 

Leader. Traming and Conferences 
F. Fernández 

lnstrucltonal Techntques 
and Communicatton 

F. Kramer 
T rammg Achvthes 

Conference Coordination 

Vacancy Factor 
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'77 

1.0 

1.0 

2.0 

2.0 

Man-years 
Senior Staff 

Total 
'78 '79 '78·79 

1.0 1.0 2.0 

1.0 1.0 2.0 

2.0 2.0 4.0 

2.0 2.0 4.0 

Man-years 
Scient. & Super. 

Total Total 
'80·81 '77 '78 '79 '78-79 '77 

2.0 2.0 3,0 3.0 6.0 2.0 

2.0 1.7 1.0 1.0 2.0 2.0 
5.2 7.5 8.0 15.5 1.8 
l. O l. O 1.0 2.0 3.0 

4.0 9.9 12.5 13.0 25.5 8.8 
0.7 0.8 1.5 

. 4.0 9.9 11.8 12.2 24.0 8.8 

Man-years 
Clencal & Other 

Total 
' 78 '79 '78-79 

1.0 1.0 2.0 

1.0 1.0 2.0 
4.0 4.0 8.0 
3.0 3.0 6.0 

9.0 9.0 18.0 
0.4 0.4 0.8 

8.6 8.6 172 



Direct Costs 

Personnel 
Supplies 
Services 
Travel 

Capital - Equipment 

Actual 
1976 

462,766 
6,569 

22,264 
96,377 

587,976 

17,346 

BUDGET CHANGES 

Revised 
1977 1978 

525,458 633.733 
9,130 10,000 

32,120 27,100 
225,995 176,500 

792.703 847,333 

16,000 

Reflecting overall philosophy and changes in the 
Training and Conferences Program, the former sub
programs of Training Coordination in Plant Sciences and 
Training Coordination in Animal Sciences have been 
discontinued. Senior staff are reduced to two with the 
transfer to the Beef Program of the former T raining 
Coordinator for Animal Sciences. The position of Leader of 
the Program will become effective in 1978 (instead of 
1980 as planned earlier). The former Training Coordinator 
for Plant Sciences has served as program leader since 
1976. 

One training associate (in forages) will be added to the 
Training Activities section to make a total of seven training 

1977 1978 

Core Others Core Others 

Postdoctoral fellows 4 8 

Visiting research 
associates 13 2 15 10 

Postgraduate interns, 
research 25 15 25 5 

Postgraduate interns, 
ptoduction 5 40 10 70 

47 57 58 85 

% lncreased 
Proposed 

1978 Total 1978/79 
1979 Total 1977 Total 1976/77 

705.712 1,339,445 21 36 
11 ,000 21.000 10 34 
25,900 53,000 (16) ( 3) 

188,000 364,500 (22) 13 

930,612 1,777,945 7 29 

4,000 20,000 (42) 

associates. One clerical position is being changed to the 
scientific and supervisory level (as an administrative 
assistant) to provide processing services to trainees. 

Reduced figures for services and travel reflect a 
substantial reduction in conference support from levels 
budgeted in earlier years. This reduction is based on 
experiences from previous years when we have received 
extra funds for sorne conferences while other funds did 
not materialize. 

Numbers of trainees are projected to increase over the 
next five years. The table below, projecting the number of 
trainees to be funded from e ore budget and other sources, 
indicates that increases are to be found mostly at the 
higher academic levels. 

1979 1980 1981 

Core oters Core Others Core Others 

10 15 15 

20 10 25 10 30 10 

20 5 20 5 20 5 

10 70 10 70 ID 70 

60 85 70 85 75 85 
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PROGRAM COMMENTARY 

The primary objective ot the Training and Conterences 
efforts at CIAT, as revised and presented in the 1977 
Program and Budget document, continue to tocus on the 
development of international networks ot separate 
national commodity research teams, tor the validation. 
adaptation and diftusion ot CIAT-generated technology. 

Activities in the program are being consolidated along 
tour courses ot action previously developed. These 
include: 

l. Training in research disciplines with mcrea sed 
emphasis on the higher academic levels and h1gher 
leadership ranks. 

2. lntegrated, multidisc1plinary trainmg on product1on 
ot individual commod1ties, through medium-term 
internships and intensive short courses. 

3. Support of within-country trammg ettorts 1ntegrated 
w1th commodity outreach ettorts. 

4. Bringing together, m conterences and workshops, 
scientists and decision-makers. to 1nform then and to 
mutually derive strateg1es, obtain comm1tments and 
provide followup 1n support of the internat10nal 
commodity networks. 

While in each ot the tour mstances the pnmary cilents 
are national mst1tutions, prívate and semi-ottic1al 
organizations that direct ma¡or eftorts to tarmers are also 
receiving CIAT's attention. Regardless ot the links chosen 
in the technology transter cham, the ult1mate recipient 
and subject of application ot new technologies is the 
producer, with the consumer being con s1dered as the 
beneficiary. 

Training 

Training efforts at CIAT have changed considerably, 
and are continuing to evolve, toward increasing emphas1s 
on the ind ividual commodities and to a decentralized 
structure that puts most ot the training activities into each 
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commodity program. In addition to the semor staff 
changes mentioned m the Budget Changes section, a 
Training Activities section has been formed . Th1s section 
provides overall direction tor training operátions in the 
commodity programs. These operations are provided 
under a unitied phliosophy and methodology tor all 
commod1ty programs and un1ts. Under the new budget. 
the section will contain seven training assoc1ates-one 
each in beans, cassava, beet. forages, nce and swine as 
well as one for management/economiCS. Th1s latter 
associate provides input to tra1nmg programs 1n the t1ve 
commodities and assists w1th training m the management 
of expenment stations. 

During 1976, 188 professionals trom 30 countnes were 
added to the 602 trained through the prev10us year Forty 
persons were trained m beans, 55 in cassava, 38m beef. 
12 in nce, 22 in sw1ne and 21 m other areas. S1zes ot 
international networks in the vanous commod1t1es are 
theretore increasing, but attntion, changes m pos1 tions 1n 
the institutions, study lea ves and msuff1c1ent capac1ty for 
backup are partially offsetting the buildup of the 
necessary networks, thus d1ctating expanded efforts 1n 
training. 

While expansion is needed, CIAT traming ettorts are 
rapidly movmg trom a broad, relat1vely nonselect1ve 
position to a more select1ve, aggress1ve and planned 
action. Although the serv1ces of the Center and the 
technology generated are offered to all mterested 
countries in the tropics, certain nations are being selected 
tor priority attentions. Sorne criteria for th1s selection are 
the importance ot the commodity m the country, status ot 
research m the country and 1nterest and w1l ilngness ot the 
national mst1tutions to commit resources to mcrease 
production and productivity. In th is context, traming and 
conterences are coupled w1th the outreach plans ot ea ch 
commod1ty program in an mtegrated strategy ot 
international cooperation. 

Another importan! componen! ot traming act1vities 1s 
the production ot instructional materials. These matenals. 
which deal with all of the CIAT commodltles. help to 
improve the quality ot tram ing, fac iiltate tasks ot the 
senior statf in trainingand provide an important means for 
transferring technology and multiplying tra1nmg with1n 
the target countries. 



Conferences 

In 1976, CIAT sponsored or co-sponsored 12 events 
and 14 are scheduled for 1977. Noteworthy among these 
conferences was a meeting to help consolidate the 
existing loose network' of rice research workers. Fifty 
scientists from 14 countries met in August ata workshop 
on lnternational Rice Trials. Strategy plans from that 
workshop are now being implemented to achieve a better 
coordinated effort in international testing to select rice 
lines for increased production. 

SPECIAL PROJECTS 

Funds have been requested from UNDP for an 
integrated training and international cooperation project 
which includes the following resources and projections for 
training: 

Training materials productron-3 producers/coordr· 
nators; 1 editor; 1 graphic artist; 1 photographer: 2 
secretaries; 1 technician; and equipment, supplres and 
services for these personnel. 

T raining courses-2 training assistants; 2 beef courses 
(6 months each); 1 swine course (5 months); 4 crops 
courses (5 months each); 4 crops courses (1 month 
each); 2 cassava courses (12 months each); and 1 
swine course (6 weeks). 

Master's or PhD scholarships-16 man·years. 

We ha ve been assured that the project will be approved 
in the near future. The manpower and other resources 
requested are as follows: 

CIAT Core 
Staff Input 

1977 1978 1979 per annum 

Semor Staff 23 M· Y 

Screnllflc & 
'\up,>r S l~ll 2.6 M·Y 7.5 M·Y 6 5 M· Y 

Clerrcal 1.5 M·Y 2.0 M·Y 2.0 M·Y 

Total Costs $71.000 $469.000 $479.000 
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Library and lnformation Services 

RESOURCES 
CORE 

Personnel 

Ltbrartan 
F Monge (Leader) 

Coord Pubhc lnf 
N. N 

Edttor 
M. Gut1errez 

Edttor 
C. Bower 

Vacancy factor 
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'77 '78 

1 o 1.0 

0.5 

1.0 1.0 

1.0 1.0 

3.0 3.5 

30 3.5 

Man-years 
Semor Staff 

Total Total 
'79 '78-79 '80-81 '77 

l. O 2.0 2.0 8.8 

l. O 1.5 2.0 3.0 

1.0 2.0 2.0 3.p 

1.0 2.0 2.0 3.0 

4.0 75 80 17.8 

4.0 75 8.0 17.8 

Man-years Man yerlt5 
Sctent & Super Clencal & Othet 

Total 
'78 '79 '78-79 '77 '78 ' 79 

9.0 9.0 18.0 14.8 16 5 177 

3.0 3.5 6.5 1.0 1 7 20 

3.0 3.0 6.0 13.0 13.0 13 o 

3.0 3.0 6.0 12.8 13.0 13 o 

18.0 18.5 36.5 41.6 44 2 45 7 
1.1 1.1 2.2 32 3 3 

16.9 17.4 34.3 41 6 41 o 42 4 

Total 
'78-79 

34 2 

3 7 

26 o 

260 

899 
65 

83 4 



OIRECT COSTS 
Actual Rev1sed 
1976 1977 1978 

Personnel 363.770 422.846 432,678 
Supphes 59.685 105.820 100,000 
Services 66,107 89.710 90.000 
Travel 6.440 8,504 8.374 
Equ1pment Replacement 18.795 10.000 

514.797 626,880 641.052 

Capital - Equ1pment; 
Books. etc. 48,051 68.000 75.000 

BUDGET CHANGES 

1 nformation Serví ces 

The needs to intensify the design and production of 
messages to CIAT's audiences and to provide for an 
increased demand for information and attention to visitors 
have been identified. Steps towards meeting this objective 
are being taken through the establishment of a new senior 
staff position in public information in 1978. Messages to 
be produced will be semi-technical publications on CIAT 
research results tailored to cover a wide spectrum of the 
interested public, and press releases, other general 
publications, films and video-tape productions for 
distribution to individual institutions and through mass 
media approaches, such as TV networks, respectively. 
Films will also aid in improving in-house presentations of 
CIAT's activities to visitors as well as provide scientists and 
outreach specialists with a powerful tool to project the 
image and activities of CIAT into collaborating countries. 
Five 15-20 minute, 16-mm films will be produced in 
1978/79. 

In addition, a secretaria! position is added in 1978 and 
one associate information officer (Mass Media) is 
planned for 1979. 

Basic video-tape production equipment is budgeted as 
capital under Library and lnformation Services. The 
viewing component of this equipment, however, is 

1)1, lncrease 
Proposed 

1978 Total 1978179 
1979 Total 1977 Total 1976177 

457.599 890,277 2 13 
100.000 200.000 ( 5) ?1 

100.500 190.500 22 
9.574 17.948 ( 2) 20 

15.000 25.000 (Dl 

682.673 1.323.725 2 16 

27,000 102.000 10 (12) 

budgeted under the Training and Conferences Program 
sin ce video-tapes will also be very important tra ining aids. 

library and Oocumentation 

The capital budget for books is decreased in 1978/79 
since the purchase of back volumes of journals is 
considered to be completed. The increased importance of 
CIA T's documentation activities (as indicated by u ser 
countries}, however, makes it necessary to complement 
in-house documentation by linking wi th international 
networks (such as TYMNET) vía Telex and possibly other 
means of high-speed communications. 

Communication and exchanges of information between 
international center scientists and others in related fields 
(as recommended by the CGIAR Review Committee) will 
also be emphasized through networking. 

Two ¡umor level positions (a techn1c1an andan exprrt) 
are added in 1978. 

PROGRAM COMMENTARY 

Objectives 

1 n addition to providing basic support for research and 
training activities at CIAT, the Library and lnformation 
Services Unit contributes to the transfer of technology 
developed (lnformation Services) or processed (Library) 
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by CIAT to appropriate audiences in about 50 countries. lt 
is also responsi ble for the institution's public image. 

Activities 

Library and Documentation. The basic library collection 
has approximately 37,500 books and receives 1,300 
journals regularly. 

In 1976 the main highlight in documentation was the 
completion of the backlog of information existing on 
cassava. An expanded Phase 11 for the Cassava 
lnformation Center will integrate documentat10n more 
closely with other communication activities such as the 
publication of monographs, a semi-annual Cassava 
Newsletter and the continuation of the successful series of 
manuals. The regular distribution of abstract cards 
(current awareness service) and specific topic searches 
for subscribers in the areas of cassava, beans and 
agricultura! economics continued. The Documentation 
Center had about 1,500 regular subscribers in 1976. 
Volume 11 on cassava (837 abstracts). Volume 1 on field 
beans (1 ,220 abstracts) and Volume 1 on Latín American 
agricultura! economics (743 abstracts) were published 
simultaneously. Semi-annual supplements to these will be 
issued as well as Spanish versions of the volumes of 
cassava and bean abstracts. A documentation series on 
tropical grass and legume forages will be started in 1977. 

Other services include the Tables of Contents (in Animal 
Science, Plant Science and Agricultura! Economics and 
Development) and short, specific bibliographies done on 
request (62 in 1976). A new bibliographic series was 
started in which selected book reviews published in 
technical journals are reproduced as a current awareness 
tool for scientists and as an aid for libraries in making 
acquisitions. 

A collaborative agreement was reached with the 
Instituto Interamericano de Ciencias Agrícolas (IICA) in 
Costa Rica, whereby their country representatives can 
transmit requests for CIAT services from users in these 
countries and receive payment in local currency. Similar 
arrangements were made with other national institutions 
for the distribution and processing of services such as the 
Tables of Contents within each country. Thus, national 
institutions can meet a significant portion of the 
photocopying requests with the CIAT Library as a 
backstopping service for materials unavailable locally. 
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Public lnformation Office. A total of 3,299 visitors 
including farmers, students, scientists and pol icymakers, 
civic groups, etc. were attended in 1976. This office also 
handled relations with national and international news 
media; TV and other broadcasting corporations recorded 
technical information at CIAT for dissemination in several 
countries. CIAT also participated in two national 
agricultura! fairs. 

lnformation Services. Over 30 publications were 
printed and distributed during 1976. CIAT scientists are 
encouraged to publish their results in established 
scientific journals; reprints are then made at CIAT for 
wider distribution. Because of the language problem, 
translations will be made of selected articles in 1977. A 
monthly interna! newspaper was begun in 1976, 
representing an efficient means of communication among 
the institution's various employees. 

SPECIAL PROJECT 

Projects to provide documentation services in Beans 
and Economics previously funded by the IDB and the Ford 
Foundation, respectively, ha ve ended and this work will be 
hand led in the future out of the core budget. A second 
phase of the Cassava lnformation Center funded by IDRC 
was approved in August 1976. This project provides the 
following over a 2 1/2 year perrod. 

CIAT Core Staff 
Input per annum 

Ed1tor 2.5 M·Y 0.3 M·Y 
Secretar y 25 M· Y 

Personnel Costs $ 74,000 
Pubhcalions• 88.000 
T ravel jmcludmg two 

meetmgs of 
adv1sory comm1ttee) 9,000 

Trammg 4.000 
Overhead 26.250 
Contmgency 17.500 

$218.750 

• lncludes b1bhography, newsletter. reproduclion of art1cles. 
monographs. manuals. abstracts cards. etc. 



Maize Unit 

RESOURCES 
CORE 

Personnel 

Maize Science 
G. Granados (Coord.l 

Maize Science 
J. Barnett 

'77 '78 

1.0 1.0 

1.0 1.0 

2.0 2.0 

Man-years 
Senior Staff 

Total Total 
'79 '78-79 '80-81 

1.0 2.0 2.0 

1.0 2.0 2.0 

2.0 4.0 4.0 

Funds for the Maize Relay Unit are provided through a 
grant to CIMMYT by CIDA. The amount of $286,000 is 
available for 1977 of which $186,000 is for expenses 
incurred through CIAT. Funding for future years depends 
on the grants available from CIDA or other donors. 

PROGRAM COMMENTARY 
The CIMMYT-CIAT Regional Andean Maize Unit began 

operations in May 1976 with an operating budget 
provided by CIDA through CIMMYT. In May 1976 one 
senior staff member was posted to CIAT, at Cali and in 
January 1977 the second member of the team arrived at 
CIAT. No further increase in staff is projected for the near 
future. 

Man-years Man-years 
Scienl & Super. Clencal & Other 

Total Total 
'17 '78 '79 '78-79 '77 '78 '79 '78-79 

1.0 1.0 1.0 2.0 2.0 2.0 4.0 .¡¡¡ 

1.0 1.0 1.0 2.0 2.0 2.0 2.0 4.0 . 

The relay team will provide a link between CIMMYT· 
CIAT and the national maize programs of the Andean 
Region (Bolivia, Colombia, Ecuador, Peru and Venezuela). 

Research at CIAT headquarters will be substantially 
reduced in arder to free the team for extensive travel in 
the region. Research emphasis will be on activities for 
which the conditions of the CIAT station are especially 
favorable. One example is in the performance of the plant 
materials developed by CIMMYT which, when planted in 
the Cauca Valley, behave differently, growing from 50 to 
100 centimeters taller than in their place of origin. 
Selections made at CIAT within materials developed by 
CIMMYT should help to develop materials with a more 
stable plant height across various environments. The CIAT 
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station also provides a good location for selecting 
materials tolerant to poor drainage conditions. Good 
progress has been made in this respect. 

The primary emphasis of the CIMMYT-CIAT maize team 
wtll be tn outreach. In 1976 the staff traveled 33 petcent 
of the ttme: tn 1977 lhts ltme ts expected lo double 

The maize team will devote full time to servtces whtch 
will strengthen national maize programs of the Andean 
Region. These servtces include: 

l. Monitonng CIMMYT trials throughout the Andean 
Region. 

2. Promoting reg10nal testtng. 
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3. Promoting the exchange of genetic materials between 
the national programs and between them and 
CIMMYT and CIAT. 

4. Assisting in the organization of an annual or biannual 
maize workshop. 

5. Promoting training courses for production 
agronomists, with emphasis on tra ining within 
national programs. 

6. Producing an annual report on matze improvement m 
the reg10n to serve the needs of the Andean countries. 

7. Promotmg the establishment of matze productton 
programs with the objective of tncreasing ytelds per 
unit area. 

8. ldenttfymg candidates for traintng both at CIMMYT 
and CIAT. 



RESOURCES 
CORE 

Personnel 

Director Genral 
J. L Níckel 

Executive Officer 
J. A. Cuéllar 

Controller 
A V. Urquhart 

Vacancy Factor 

'77 

l. O 

1.0 

l. O 
3.0 

3.0 

Administration 

Man-years Man-years 
Senior Staff Sc•ent & Super. 

Total Total 
'78 '79 '78-79 '80-81 '77 '78 '79 

l. O l. O 2.0 2.0 1.0 1.0 l. O 

1.0 1.0 2.0 2.0 9.5 10.0 10.0 

1.0 1.0 2.0 2.0 7.0 8.0 9.0 
3.0 3.0 6.0 6.0 17.5 19.0 20.0 

1.1 1.2 
3.0 3.0 6.0 6.0 17.5 17.9 18.8 

Man-years 
Clencal & Other 

Total Total 
'78-79 '77 '78 - '79 '78-79 

2.0 2.0 2.0 2.0 4.0 

20.0 41.8 43.0 43.0 86.0 

17.0 19.8 22.3 23.0 45.3 
39.0 63.6 67.3 68.0 135.3 
2.3 3.5 3.5 7.0 

36.7 63.6 63.8 64.5 128.3 
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Direct Costs 

Actual Revised 
1976 - 1977 1978 

Personnel 527,555 616,552 617,227 
Supphes 27,501 24,365 25,658 
Services 74,573 106,480 91.560 
Travel 38,719 49,513 48.307 
Equipment Replacement 1,669 

670,017 796,910 782,752 

Cap1tal - EQUipment 15,405 145,400 184,000 

BUDGET CHANGES 

Services are reduced in 1978 because 1977 includes 
$20,000 for the acquisition of computer software for the 
Controller. This reduction is offset partially by increases 
for computer rentals. Four pos!tions are added to the 
Controller to enable computer services, prev10usly 
contracted out, to be handled in-house. A position 1s al so 
added to handle the financia! and other reporting 
requirements for the ever-increasing number of speCial 
projects. 
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% lncrease 

Proposed 
.!lli. Total 1978179 

1979 Total 1977 Total 1976/ 77 

622.427 1,239,654 8 
25.758 51,416 5 !1) 
95,640 187,200 (14) 3 
48,307 96,614 ( 2) 9 

792.132 1.574,884 ( 2) 7 

45,000 229,000 27 42 

PROGRAM COMMENTARY 

Grouped under Administration are the offices of the 
Director General, The Executive Off1cer and the Controller. 
These offices, together with the two Associate Directors 
General, are responsible for overall management of the 
Center. The Executive Officer 1s respons1ble for 
purchasing, travel, food and housing, warehouse, 
security, local staff personnel matters, insurance, the 
physical plant and the motor pool. The costs of these last 
two are shown under General Operating Expenses. The 
Controller is responsible for budget preparat1on and 
management, accounting, payroll, interna! auditing, 
financia! reports and certain senior staff personnel 
matters. 



General Operating Expenses 

RESOURCES 
CORE 

Personnel 

Phys. Plant·Maintenance 
Phys. Plan!. Security 
Phys. Plant·Cieaning 
Phys. Plant·Gardens 
Motor and Tractor Pool 

Vacancy Factor 

'77 

Man-years 
Senior Staff 

Total 
'78 '79 '78-79 

Man-years 
Scient. & Super. 

Total 
'80·81 '77 '78 '79 

3.0 3.0 3.0 

l. O l. O 1.0 

4.0 4.0 4.0 
0.2 0.2 

4.0 3.8 3.8 

Man-years 
Clerical & Other 

Total 
'78-79 '77 '78 '79 

6.0 43.1 44.0 44.0 
35.3 36.0 36.0 
55.3 57.0 57.0 
11.0 11.0 11.0 

2.0 42.8 46.5 47.0 

8.0 187.5 194.5 195.0 
0.4 15.6 15.6 

7.6 187.5 178.9 179.4 

Total 
'78-79 

88.0 
72.0 

114.0 
22.0 
93.5 

389.5 
31.2 

358.3 

65 



Di rect Costs• 

Actual Rev1sed 
1976 1977 1978 

Personnel 371,399 522,425 502,613 
Supphes 23 1,338 303,820 331.240 
Sem ces 248.963 310,920 322.690 
Travel 4,251 12,050 10,050 
Other Expenses 83.155 78,100 72,000 
Equ1pment Replacement 59.909 50.000 60,000 

999.015 1,277,315 1.298.593 

Cap1tal - Equipment l6.058 24,000 37,000 

• lncludes General Expenses; see deta1ls at end of Program Commentary 

BUDGET CHANGES 

Two technicians are requested for a precision workshop 
to help programs fabricate small experimental items. 
Electricity is increased in proportion to the projected 
increase in installed capacity. Other minor adjustments 
have been made in general expenses. 

PROGRAM COMMENTARY 

The Palmira installations consist of nine buildings, 
including two laboratory buildings, plus 76 living units, 
and recreational facilities on 45,000 square meters of 
maintained grounds. The gross area of buildings is 24,000 
s¡:¡uare meters, of which 65 percent is air-conditioned. 

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 
servrces, maintain all buildings and grounds in a 
serv1ceable and clean manner and provide a security 
force of 36 people. 

CIAT operates a fleet of about 150 vehicles which 
includes buses, trucks, vans, pickups, jeeps, station 
wagons, passenger cars and motorcycles, from various 
m a nufacturers. The Motor and Tractor Pool is responsible 
for: servicing and mainta ining these ve hieles and the farm 
machinery; providing regular bus services to Cali and 
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'lo lncrease 
Proposed 

1978 Total. 1978/79 
1979 Total 1977 Total. 1976/77 

503,562 1.006,175 ( 4) 13 
331.240 662,480 9 24 
328,290 650,980 4 16 

10,050 20.100 (17) 23 
72,000 144,000 ( 8) (1 1) 
65,000 125.000 20 14 

1.310.142 2,608,735 2 15 

20,000 57,000 54 42 

Palmira for trainees, visitors and certain employees who 
work outside normal hours; mainta ining a contracted bus 
service for the transportation of employees to and from 
Cali and Palmira; and, provid ing vehicles and drivers for 
special services when needed. 

lncluded also in this grouping are general expenses 
which tótal $419,000 for 1978 and $424,000 for 1979. 
These are not conveniently assignable to individual 
programs and are, therefore, included in total in this 
group. The following tabulation gives details of these 
expenses. 

Budget 
Actual Budget 
1976 1977 1978 1979 

Off1ce Supphes 42,000 52,000 55.000 55,000 
Electricity 84,000 106,000 110,000 115,000 
Boiler fuel, 

chemicals, etc. 13,000 20,000 22,000 22,000 
Telephone 61,000 64,000 60,000 60,000 
Telex and cables 22,000 25.000 25,000 25,000 
Postage 62,000 67.000 70,000 70,000 
Weekend duty officer 4,000 5,000 5,000 5.000 
lnsurance 58,000 60,000 60,000 60.000 
Bank charges and 

exchange dltferences 10.000 11,000 12,000 12,000 

356,000 410,000 419,000 424,000 



' · 

Capital Requirements 

EQUIPMENT 

As part of the budget preparation process, each 
program and unit was asked to include in its budget 
request detailed lists of equipment needs. Scientists ha ve 
always found it difficult to predict the equipment they will 
need since it depends so much on results of their research 
and the future directions this wi ll take. Equipment is 
designed todo a particular job and cannot be changed to 
do a ditferent job. The task of predicting needs was even 
more difficult this year because of the need to budget for 
two years. For these reasons, the list of equipment 
contains fairly substantial amounts for unspecified and 
miscellaneous equipment. 

The equipment requested was reviewed first by each 
program leader, then by the Associate Director General 
responsible for the program and finally by the Director 
General together with the respective Associa te Director 
General. 

In addition to the review of budget requests, at the time 
an ítem is to be ordered it is further reviewed by the 
appropriate Associate Director General, and in certain 
cases by the Capital Committee. 

In the 1977 Program and Budget document we 
included projections of equipment needs for 1978 and 
1979. In preparing this proposal, we have tried to keep 
within these projections but two factors have caused this 
not to be possible: {a} the increase in the number of senior 
staff beyond that projected; and {b) a decision to 
recognize as a budgeting norm that two work vehicles are 
required for each research scientist whereas previously 
we have rather unrealistically budgeted and projected 
only one vehicle for each senior staff position which we 
added. 

For projecting requirements for 1980 and 1981 we 
have used average figures per senior staff member rather 
than trying to prepare detailed lists. The averages used are 
$7,000 per annum for two years for each new staff 
member and $4,000 per annum for established staff 
members. 

BUILDING ANO INSTALLATIONS 

The major part of additional bu ildings needed to 
accommodate existing staff and those who will be added 
in the immediate future have been included in the 1977 
and earlier years' budgets. Although not all these 
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buildings are built, or in sorne cases even started. we hope 
to have most of them completed within the next year. 

Stat ion Operations Building 

Construction will soon start on the first phase of a new 
station operations building for which funds were provided 
in 1976 and 1977. As projected in the 1976 and 1977 
budgets, capital funds are now requested for 1979 for the 
second phase of this building. 

This phase of the building will provide work space for 
13 senior scientists and offices for 8 senior scientists and 
12 professional support staff. There will be 468 square 
meters of office space, 936 square meters of work area, 
and 1,404 square meters of patio of which 468 will be 
covered. Total constructed area will be about 1;900 
square meters. 

Greenhouse 

In 1977 we will build the two greenhouses which were 
approved in the budget. This will still leave the third 
additional greenhou se to be built in 1978 as projected 
although at a somewhat lower cost. A request has been 
made to the Consultative Group to use su r plus funds from 
1976 tor the construction ot a phytosanitary greenhouse. 
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Building Modifications 

We are including again in 1978 (wh ich will be the year 
when most of our construction will be complete) a su m of 
$35,000 for modifications to bu ildings when programs 
and staff are moved from one area to another, as 
additional space becomes available. 

Allic Soil Sub-Station (at Santander) 

Negotiations for the acquisition of the sub-station site 
(at a nominal rent) are complete and work has started on 
the necessary land preparations and installations. A 
detailed list supporting funds prov ided in 1977 and 
requested for later years has been prepared. Major items 
are as follows: 

Oeep well and pump 
Roads 
lrngation system 
Farm machmery 
Furmture and eQuipment 
Veh1cle (plck·up) 

Funds prov1ded or reQuested are as fol lows: 

1977 
1978 
1979 

$45,000 
20,000 
20,000 
42,000 
20,000 

8,000 

$155.000 

$80,000 
50,000 
25,000 

$155,000 



SUMMARY OF CAPITAL REQUIREMENTS 

Budget Projection 

1978 1979 Total 1980 1981 Total 

Category 1 Projects 
Station Operations 

Building (Second Phase) 305,000 305,000 

Greenhouse 40,000 40,000 

Building modifications 35,000 35,000 

Allic Soil Sub-station 
(Santander) 50.000 25.000 75,000 25,000 25,000 

Category 11 Projects 

Equipment and other needs specific 
lo programs (see following table) 542,000 326,000 868,000 460,000 342,000 802,000 

Grand Total 667,000 656,000 1,323,000 485,000 342,000 827.000 
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SPECIFIC EQUIPMENT 

ANO OTH ER CAPITAL REQU 1 REM ENTS 

OF PROGRAMS 

Category 11 Expenditures Budget Project1on 

1978 1979 Total 1980 1981 Total 

Beans 

Seed counter 4.000 
Nursery thresher 3.000 
Net rad1ometers (4) 2.000 
Laminar flow hood 

(shared with Been 3,000 
Stereo m1croscopes (2) 2,600 
Spectronic 20 1.000 
Stlrnng plate 300 
Refrigerator 1.000 
lncubators (2) 1.000 1.000 
Freezer 600 600 
Bulk seed dryer 5.000 
Glasshouse (Popayán) 4,000 
Tractor mounted small 

plot seeder 4,000 
Analytlcal balance 1.500 
Compressor 500 
Electromc plate colony counter 5.000 
Env1ronmenta 1 ca bine! 5.000 
0-vac sampler 500 
Toledo balance 1.400 
Digital recorder unit 5,000 
Sundnes 5,500 8.500 

33.000 33,000 66,000 58,000 65,000 123,000 

Beef 

Gravely sma 11 plot 
forage harvester (2) 1,500 1,500 

Forced-draft drymg 
ovens (3) 6.000 3.000 

Small plot mowers (2) 800 800 
Toledo balances (2) 900 900 
Bicycles (5) 600 
Screenhouses (Cerrado) 2,000 4,000 
Plantmg eqUipment and attachments 1,200 1,200 
Hum1d1fle,rs (6) 300 300 
M1croscope, binocular 1,500 
M1croscope, d1ssecting binocular 3,000 
Microniser 800 
Solar drying rack 300 
Boom sprayer 500 
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BudRPl Pro)eclton 

19/8 1979 Total 1980 1981 Total 

Custom-made seed 
producllon equ¡pment 850 

Custom-made pasture devetopment 
seeders 1 500 1.500 

Custom-made t11tage equ¡pment 1.100 1 100 
S1ckle bar mower. 3-pomts 12) 1.000 1000 

Freeze-dner 2.000 
Water bath 800 
Calculators (5} 800 400 

Walt cases (1 0) 1.500 
Floor cases (4) 1600 
Forage laboratory and 

greenhouse equ¡pment 1000 1000 
laboratory seed cleaner 600 
So1l mo1sture eqUipment 2 000 1 500 
Soll samplmg equ¡pment 300 400 

Soll phys1cal res1stance equ1pment 500 4!)0 

S01l chem1stry equ1pment 2 000 1000 
M1sceltaneous equ¡pment for 15 

present sen1or stalf 15.000 15.000 
Unspec1hed eq01pment for 4 

new staff pos11tons 20.000 20.000 

67 000 60.000 127.000 79.000 93,000 172.000 

Cassava 

Barbed w1re 2.000 
Dust-lree greenhouse cooler 1500 
M1croscopes (2) 1500 1 500 
Dew pomt hum1d1ty analyzer 4.000 4 500 
Growth chambers (2} 4 000 4 500 
\11te screenhouse ) )l)() 

l1ght rooms (2) 2.000 2 00!1 
Balances 2.000 
Sundnes 7 500 7.500 

25.000 22.000 47.000 36,000 40,000 76.000 

Rice 

Spectrophotometer 700 
Constan! temperature water bath 400 
Mettler balance (H 18) 950 
Ovens (2} 600 
Ag1tator 200 
Water stilt 450 
Hot plates 150 
Pohsher motor 200 
Two-wheeled tractor w1th 

puddlmg and levehng equ1pment 2.000 2 000 
Seed cleaners (3} 800 
Toledo scales (2} 650 
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Budget Pro¡ect1on 

!978 1979 Total 1980 1981 Total 

Nursery or plot thresher 1.300 
Test plot thresher 1.800 
lncubators 2.500 2.500 
Balances 500 1.000 
M1cromsers 700 700 
Oven and slirrers 1.000 
Sundnes 400 8.500 

14.000 16.000 30,000 12.000 14,000 26,000 

Swine 

Molasses mixmg machine 2.000 
Sundnes 5.000 8.000 

7.000 8.000 15,000 8.000 9.000 17.000 

Genetic Resources 

Env1ronmental growth chamber 11.000 
Lammar flow hood 7.000 
Spectrophotometer 4.000 
Scanmng dens1tometer 3.000 
Shaker incubator 6.000 
Flasks and accessones for storage 

al hquid nitrogen temperatures 2.000 

18.000 15.000 33.000 12.000 13.000 25.000 

Special St udies 

Plot threshers 1.000 
Micronisers 700 
Rotolillers 800 
Sundries 1.300 1.200 

3.000 2.000 5,000 4,000 5,000 9.000 

Stat ion Operat ions 

Extens10n of 1rngat1on system 5.000 12.000 
Asphaltmg of roads 10.000 12.000 
lrrigalion and dramage eq01pment 5.000 12.000 
Net for lim1ts of lots 10.000 4,000 
Tractor 10.000 

30.000 50.000 80,000 40.000 40.000 80.000 

Service Laboratories 

Rad1oisotope countmg eqUipment 20.000 20.000 
Sundnes (magmfier. digital multimeter. 

Jüdlo-generator. soldering equipment. 
voltage probes) 3.000 2.000 

23.000 22.000 45,000 5.000 5,000 10.000 
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Budget Projection 

1978 1979 Total 1980 1981 Total 

Greenhouses 

S01l stenllzer 5.000 
S01l blender 1.000 
Benches 14) 3.000 
Water de-tomzer 1.000 
Sundries 10.000 

20.000 20.000 5,000 5,000 10.000 

T raining and Conferences 

Mtcroscopes lar trainees (16) 1600 
Fllmstrip pro¡ector 200 
Furniture for cooference room 5.900 
Dtssolvmg umt for slide pro¡ector 200 
'Meo-cassette playback umt 1.500 
Color recetver 600 
Control boards (4) 2.000 
Portable calculators ( 12) and 

typewnters (4) for tratnees 2.000 1.000 
Sundries 2.000 3.000 

16000 4.000 20.000 8.000 9,000 17.000 

Library and lnformation Services 
Vtdeo-tape production eqUtpment 45.500 
Photo laboratory accessones 1.500 1.000 
Books 25.000 25.000 
Mtcrofilm cabtnet and accessories 2.000 
Card files 1.000 1.000 

75.000 27.000 102.000 20,000 20,000 40.000 

Executive Officer 

Dtclaphone 500 
Refngerator !Bogotá) 500 
Furniture and furmshings for 

all CIAT programs: 

Sen1or staff and postdoctorals 14.000 4.000 
Sctentific and Supervtsory 13.000 4.000 
Clencal 15.000 2.000 
Students 3.000 

Vehtcles for new staff 

Senior staff 93.000 18.000 
Postdoctorals 34.000 \8.000 

173.000 46.000 219.000 155,000 6,000 161.000 
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Budget Pro¡ection 

1978 1979 Total 1980 1981 Total 

Controller 

Computer output storage 
and handling eQUipment 1.000 1.000 2.000 1,000 1,000 2,000 

Physical Plant 

Lathe 400 
Welder 2.000 
Tra1ler 250 
Vacuum cleaner 800 
Floor cleaner 1.500 
T ricycles (2) 300 
Tractor (grass cutter) 2 500 
Sundnes 1.250 4,000 

9.000 4.000 13.000 5,000 5,000 10,000 

Motor and Tractor Pool 

Wheel balancmg eq01pment 1.500 
Headllght a1m1ng eq01pment 200 
Valve and seat gnndmg eq01pment 2,500 
Engme analyzer 3.000 
Alternator/ generator tester 800 
F·250 double cabm p1ck-ups (2) 11.000 12.000 
PreCISIOn shop eQUipment 2,000 2,000 
Tractor tools 2.000 1.000 

23.000 15.000 38.000 10,000 10,000 20,000 

Food and Housing 

Apartment fans 1.200 
Floor pollshers (2) 500 
Laundry trolleys (4) 400 500 
lron 1.400 
Clothes dryer (50 lb) 2,000 

5.000 1.000 6.000 2,000 2,000 4,000 

Total Equipment 542,000 326,000 868,000 460,000 342,000 802,000 
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~l;ecf to úw• Ope~tc.M 
Af'CI'I,C"d•o~irol 

Seri-Utal rl,..dfororCHd 

600 
70 

1230 
10 

:n 
271 

800 

~ 
1090 

5573 

)4< 

100 

175 

I'S 
2l 

<¡!) 

"' .. 
136 
30 .. .. 
IS 
21 

89< 

S170 

61) 

30l 
18l 
600 
181 

'lt.! 
8020 

1900 

500 

1700 

303 

ll.t5 

•7S 
IJl 
636 
lOO 
210 
lOO 

IS 
140 
106 

73 , .. 
J3 

181 

•s 
17 

181 

1006 

9936 

.5876 

418 

710 

70 
1964. 
600 

_l.'lj, 

1930 

Jh. bolor-(C~ ;~ eorr•ed ..,. ... OI'd •o !97" ot U07,000 to ~~~- oi'IO SI.O.S7,000 ro copitol. 

826< 

llT.' 

1110 

_E2 

1050 

11~!! 

861< 

•n 
1710 

1000 
_JQI) 
ID) 

126-41 

861• 
( 2171 
( lSO) 
-.oll 
~ 

( 6001 

-n77 . .,. 
lSO 

( lSO) 

Th. CC S...cnotar•<ll .._ oct...:,lf'd •t-'l· ~._o& pi~ Sl50.000 bo..t ...,. h-. no lurt.,., i"frorMoflon. 
Ir!..,¡,.,, (.OI'T'etpor'df' 'Ct ... t-od ,_.....o.,.,•ood JrO'"' rl.,e ~ '"'ot ~•" conttlbutlon would b. ,.._trJcted 
to l.,rw,1ing fof Cona•o 10 'a-rtf•• time Ming it lt being shown ot rMtr ict.d CON. 

14() 
140 
937 
:m 
601 

2167 ., 
400 

2238 

150 

~ 

~ 
8390 

128 
m 
160 

'80 
170 

16.)7 

600 

602 

100 

1591 

13452 

8330 
60 

2770 

1310 

839J 
1 ln! 
1 lSO) 
7RiJ 
"j¡jj 
( 1.,71 
( 6001 

rm 
8876 

lSO 
( lSO) 

~ 
10059 

100.59 

767 

700 

1 "67 

1368 

~~ 

1650 

13176 

10059 

llS() 

800 
_1QQ 

111)() 

131?6 

IOOS9 

( «ll) 
"'liS9 
"'TlV 

( 7001 

-:JjZ 

~ 

«ll 
( 400 ) 

IU DGEI 

'"' 

11.512 

~ 

11912 

11912 

1606 

,..., 
:m 

1700 

IS218 

11912 

, ... 
950 

_ :m 
~ 
1.5211 

119 12 

1 4001 
lí3i1 
16116 

( 8001 

12311 

400 
( 400) 

11171 

800 

21971 

21971 

1573 

700 

1768 
192 

3050 

21971 

1323 

1750 

9SO 
_1QQ 

12SO 

21911 

800) 
21171 ..,, 
fiSOC)) 

800 
( 800) 

IJ26o 

1~ 

lloU 

SlS 

1450 
JOO 

1000 
_1QQ 

~ 
16901 

136H 

1 950) 

·~· 
400 

( 400) 
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1500 
:m 

1800 

1500 

1200 
300 

1500 

18610 

1.5261 

11)(;01 

S!?. 

1~ 

400 
( 4001 

181~ 

IOn 

2027 

827 

1200 
_1QQ 
llOO 

34211 

~ 

800 
( 8001 



TABLE 111 

CENTRO INTER NAC I ONAL DE AGRICULTURA TR O P 1 CAL 

SUMMARY FINA NCIA L DATA 1975- 1979 

{ U S S Thousonds ) 

Actual Actual Orig inal Revised Budget 
1975 1976 1977 1977 1978 1979 

Curren! Assets 

Cash 1152 1481 644 424 500 600 
Receivable from Donors 607 1616 750 663 700 700 
Receivoble from Employees 66 57 130 75 60 70 
Receivable from Others 311 425 500 500 500 500 
Inventaries 250 345 300 350 370 350 
Prepoid Expenses 5 11 20 20 20 30 

Total Curren! Assets 2391 3935 2344 2032 2150 2250 

F ixed Assets 

Reseorch Equipment 1721 1963 
Vehicles 923 834 
Fumishings and Office Equipment 930 938 
Buildings 4495 4773 
Other 46 25 

Total Fixed Assets 8115 8533 10326 11303 11970 12626 

TOTAL ASSETS 10506 12468 12670 13335 14120 14876 

Llabilities 

Bonk Overdrofl 14 18 
Aecounts Payable 758 807 844 850 800 700 

Total Current Liobillties 772 825 844 850 800 700 

Gronts Received in Advance 250 180 200 200 250 300 

Fund Balances 

1nvested in Fixed Assets 8115 8533 10326 11303 11970 12626 
Unexpended Funds : 

Core Unrestr1cted 303 70 
Woricing Fund Grants 600 600 1000 700 800 950 
Capital Gronts 185 1964 
Speeial Projects 281 296 300 282 300 300 

Total Fund Balances 9484 114 63 11626 12285 13070 13876 

TOTAL LIA81LITIES & FUND 
BALANCES 10506 12468 12670 13335 14120 14876 

6/6/77 



tESfARCH ACTIVITIES 

SUB-TOTAL 

A.oelat.d UniiJ 
Rice 
Swlno 
G-tic RMOUrcea 
Sp.clal StvdiO$ + 

~UniiJ -uo .u-tTics 

SUB-TOTAL 

Slatlon Opeoot'
S.Vlce Laiooratori• 
G<wnno-. 

SUB-TOTAL 

A.oelatto D.G. - Ret.ardl + 

TOTAL RESE.UCH ACTIVr 

INTERNATIONAL COOP. ACTIVITI 

"-elote D.G.- lntl. Coopet 
Troini~ ord Conr...ncet 
Lll>oary ....d !nro.-Ion S.VIc 

TOTAL INT.COOP.ACTI\I 

~DMINISTRATION 

DI-Ge.w-al 
Execut lve Offiee 
Conh'OIIer 

TOTAL ADMINISTRATIO" 

:>ENERAl OPERATING 

Phyaleal Plont 
~tor ord T roclor Pool 
Food ord Houoin¡¡ 
F- Productlon 

TOTAl GENERAL OPERA T 

G«AND TOTAL 
L .. Voconcy Focton 

NET TOTAL 

0... not lnclude 1 RR 1 funde< 
Sp.elal Studl• lo lnduded wl 



CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL 

1979 CAPITAL BUDGET 

PROJECT: Station Operations Building (Phase 11) 
TOTAL COST: $305,000 
AREA: 1870 sq uare meters 

CATEGORIES 

l. Advance Expenditures 

2. Land and Service Unes 

3. Building 

A. Earth work 

B. Foundat1ons and framework 

c. Walls. roofing and other 

D. Carpentry work 

E. Fimshes 

F. Sewers, p1ping, electncal and 
telephone 

G. Fittings 
•H. Site work {improvements) ., Air conditioning 

Bu1ldu1g Costs 

4. Consulting Services 

5. Total before Contingencies 

6. Conlingencies (10%1 

Total Ca pita 1 Cost 

• Sí\e work and air condítioníng lor Phases l and ll are 1ncluded m th1s budget. 
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4.479 

47.191 
41.779 

20.635 
18.256 

24.083 

21.156 
17 750 
66.909 

TABLE V 

1979 

$ 3.750 

$262.238 
$ 11.000 

$276.988 

$ 28.012 

$305.000 



CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL 

PROJECT TIMEICOST ESTIMATE 

PROJECT: Station Operations Building (Phase 11) 
TOTAL COST: $305.000 
AREA: 1870 square meters 

J F M A M 
Cumulative Proiect 

Cost ($ ,000)* 300 

250 

200 

150 

100 

50 

-~- ~-
¡... ..... 

1979 

J J 

/ 

./ 
/ 

/ , 

PROJECT COST SCHEDULE 

A S O N o J F 
1 
1 

.... 
/' / 1 

1 

// 1 
/ 

/ 1 
/ 1 

1 

1 
1 

1 
1 

" / 
/ 

M 

Major Construction ltems PROJECT CONSTRUCTION SCHEDULE 

Service Lines 

Earth Work 

Foundations and Framework 

Walls, Roofing and Other 

Carpentry Work 

Finishes 

TABLE VI 

Year + 1 

A M J J A 

Sewers, Piping, Electrical and Telephone 1--+---+-----11-+--+w_.<<~:::<-t:·: -+---+-~::::_:~~-+'·< _:e~_=~l-+---+-J-+--+-t--+--t--i-----1 
Fittings ~:¡;,;:;:~ ,;:::::;:;$ 

Site Work 

Air Conditioning 

Consulting Serv1ces 

• Two lines are given m the graph for the project cost. The continuous line shows payments, the broken line shows the cost of construction. 
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RESfARCH ACTIVITIES 

Mojar Progrcms 

8eons 
Beer 
Censo va 

SUS-TOTAL 

Auocioted Unih 
Rice 
Swine 
Genetic Resoorces 
Speciol Studies 

SUS-TOTAL 

S~Units 

Corintaguo 
Biometrics 
Stot ion Operot ions 
S.cv\e.e L~t<Kles 
GrHf"'houses 

SUB-TOTAL 

Associote D.G. - ReHiarch 

TOTAL RESEARCH ACTIVITIES 

INTERNATIONAL COOP. ACTIVITIES 

As.soc. D.G.-"'''- Cooperotion 
Troining ond Conferences 
library and lnformation Services 

TOTAL INT. COOP. ACT IVIT lES 

ADMINISTRATION 

Director General 
Executive Offieer 
Controtler 

TOTAL ADMINISTRATION 

GENERAL O PERA TING 

pf,Y'¡col Plont 
Motor ond T raetor Pool 
Food ond Hov.ing 

TOTAL GENERAL OPERATING 

GRANO TOTAL 
le$$ VO<:O!\cy focton 

NET TOTAL 

1977 

• p 
-

9.5 
16 
7.5 

33 

4 
2 
2 
1 

9 

1 
1 

2 

1 

45 

1 
2 
3 

6 

1 
1 
1 

3 

54 

Positiom M-Y • Mon-Yeon 

M-Y p 

9.0 11 
13.6 19 
6.6 9 

29.2 39 

3.3 3 
2.0 2 
1.5 3 
0.8 1 

7.6 9 

1.0 1 
1.0 1 

1.0 ' 
1 .o 1 

39.8 51 

1.0 1 
2.0 2 
3.0 4 

6.0 7 

1.0 1 
1.0 1 
1.0 1 

3.0 3 

48.8 61 

TABLE VIl 

CENTRO INT~NACIONAL DE AGRICULTURA TROPICAL 

PR0JECTION O r POSITIONS ANO MANPOWER 

SE N IOR S 1 A F F SC IENT IF IC & SU'ERVISORY ST AFF 

1978 1979 1960 1961 19n 1978 1979 1980 1961 

M-Y p M-Y p M-Y p M-Y p M-Y p M-Y p M-Y p M-Y ..!. ~ - - - - - - - - - - -

10.5 11 11.~ 13 12.5 11 13.0 23 22.0 23 22.5 23 23.0 25 24.0 25 25 .0 
18.5 19 19.0 20 20.0 20 20.0 30 25.3 40 36.0 40 -40.0 41 40.5 41 41.0 
8.5 9 9.0 10 10.0 10 10 .0 15 14.3 18 16.5 19 18.5 21 21.0 21 21.0 

37.5 39 39.0 43 4 2.5 43 43.0 68 61.6 81 75.0 82 81.5 87 85.5 87 87.0 

3.0 J 3.0 3 3.0 3 3.0 8 6.3 6 6.1 7 6.8 7 7.0 7 7.0 
2 .O 2 2 .o 2 2.0 2 2.0 4 3.8 4 ~.0 4 4.0 4 4.0 4 4.0 
2. ~ .; 3.0 3 3.0 3 3.0 5 4.0 6 5.5 6 6.0 6 6.0 7 6.5 
1.0 1 1.0 1 1.0 1 1.0 4 3.8 4 4.0 4 4.0 4 4.0 4 4.0 

8.5 9 ~.O 9 9 o 9 9 .0 21 17.9 20 19.6 21 20.8 21 21.0 22 21.5 

1 

1 
1.0 1 

2 2.0 2 2.0 2 2.0 2 2.0 
1.0 1 1 o 1 1 .o 

1 

1 ' 5.0 :; S.O < s.o 5 5.0 5 5.0 
1.0 1 1.0 1 1.0 1 1.0 2 2.0 3 2 ó 3 3.0 3 3.0 3 3 .0 

1 1.0 1 l.t) 1 1.0 1 1.0 1 1.0 

1 

2.0 2 2.0 2 2.0 
! 

2 2.0 8 8.<1 11 10.5 11 11 o 11 11.0 11 11.0 

1.0 1 1.0 1 1.0 ¡ 1 1 .o 1 0 7 
1 

1 1.0 1 1.0 1 1.0 1 1.0 

49 .o 51 51 .o 55 54.5 ' 55 55.0 98 88.2 113 106. 1 115 114.3 120 118.5 121 120.5 

! 
1.0 1 1.0 1 1.0 

1 
1 1 .o 

2.0 2 2 o 2 2 .0 2 2.0 11 9 .9 13 12 . ~ 13 13.0 13 13.0 13 13.0 
3.5 4 4.0 4 4 .0 4 4.0 18 17.8 18 18.0 19 18.5 19 19.0 19 19.0 

6.5 7 7.0 7 7.0 7 7.0 29 27.7 31 30.5 32 31.5 32 32.0 32 32.0 

1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 
1.0 1 1.0 1 1.0 1 1.0 10 9.5 lO 10.0 10 10.0 10 10.0 10 10.0 
1.0 1 1.0 1 1.0 1 1.0 7 7.0 9 8.0 9 9.0 9 9.0 9 9.0 

3.0 3 3.0 3 3.0 3 3.0 18 17.5 20 19.0 20 20.0 20 20.0 20 20.0 

3 3.0 3 3.0 3 3.0 3 3.0 3 3.0 
1 1.0 1 1.0 1 1.0 1 1.0 1 1.0 
2 2.0 2 2.0 2 2.0 2 2.0 2 2.0 

6 6.0 6 6.0 6 6.0 6 6.0 6 6.0 

58.5 61 6 1. 0 65 64 .5 65 65.0 151 139.4 170 161 .6 173 171 .8 178 176.5 179 178.5 
0.8 0.9 0.9 0.9 9.8 10.4 10.5 10.6 

57.7 60.1 63.6 64.1 151.8 161.4 166.0 167.9 
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