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r have 'Ple::.sure in f01"mall~~ trn .. 'i1smi.ttin'" to YOll the 1'eport of the firrd TA(! 
Quinquennial ReV1-t;!H o'" ~TArp. A11 PaY!.Rl memhnl"'r:. ~-,fere 'ff';'!"'r cnnscious of' th~ hepv"~ rmminis
trAtive reFT\.Dnsirilit: r "lhi~h TAO han fJ1aJ~'I'?!~ ~ thPffi. The roub<:;titllttm1 of' thÚI'on~ 
011inqucnI'lial Revic','IS f'or the mo~ frequent viBitationn Vf'Bviousl;r ~al"'riGd (mt "'n~r nonors 
q,tS ar~rep.d b:" r,I1TAR in OM0T tú se(:il!'e mnr"" "taff ti.me fo!' un1nterT11pt0d research efforl .. 
Thia placee 11pon the Reviet.;t Pnn~] heav:'t l"Psponsibilitips to ens,rra fer donn!'s ;"t erjtica] 
:1sf':{'H'mment r-ts to "mether thed.,.. f'nnd~ :'lre "heinp' ~-",.Jl llsed f'or thr? purpon~s arrreeti b~r CGTAR. 

A+' r.J Atf\ , thC! 1); re~toT"t staff nn~~ Boft,rrl o" TT''Ilst<?es ar<1 faceo ,,11th ~. task of 
foroidab le F;'cope P1nrt f'omp 1É'xi ty 'in TeAeal'ch fo1" th"! Ql1pnnT't 0.(' nati O'I'lnJ deve'! opwmts nf 
foorl produ0ti on in so 'Il::t.st ::t.lld vfl.ried a re¡",:,101l .. 

The persistenre of f10 mnch agriMlltnral n.n"i nrban pOVCi't:r in a contin;<;r.t "rith 
sur:h fJxten{':ive untapp(,;d 'lY!sources p:reAents a cha11encre, not only to scinnce, but also to 
nnonornic, social an!i poli.ti<;nl skills. Tn the first fe".1 ~;T~?rs thn (!TAT TlrOn:T1'l1n attemptpd 
+'0 ~on0entrate directl~ en the detailed probl~ms of smal1 farmers and was ahle to demons
tr~te man,y wa;rJ"S in lrmj f'!h iheir agricul tura] terhniqm'~s r..ould 'he ünproveci. rrri;~ p1"a~am, 

hm.,rever, prO'v~d imnom;ibl~ to for:us at a leve) qrlÍrh lrlOllld initiate major 'imorovements in 
the food pro(hv::tion of t'be re{tion. - The Trusteen have therefo:re undertaken a mnjor re
orr;a.nination over the past three :r~1l.l"o. The "Reviel¡~ Pnnel ¡,.ras wel1-timed t in tha.t l.,re 
visitetl CJAT at the st~ t'lhcn a new TH'o~am Ha.S {"stf'lerinr. momentum unricr a nElltl DirectoT". 
He are f,'lad to 00 able to assure TAC that the reor("anisation ha.s bp,en s1}(Coossful and that 
the pro~ram is now addres~ed to targets which will have a major impact on the a~ricultural 
prosperity of tropical Latín America f while the \<mnle Center, rathcr tnan a sfjecia.l p:-rouu 
witnln it, i8 concerned that +'he small farmer should benefit from these advanc~s. 

In out' visi ts to field vlork in Brazil, Colombia and Guatemala, we received much 
courtesy and hospí tali t,Y from the Governments and national research or{l;'anisations of these 
countries. We were encourared by the joint research proerams and the evidence of close 
cooperation between CIAT and natíonal research staff which we observad in all three 
cauntries. 

Dr Nickel and his staff made thorou~h preparations for our visit and cooperated 
most constructivel;r in OUr enquir'ies. 1 am most grateful for the help and hospitaility 
which we received. 

Dr Ralph W. Cummings 
Chaínnan 
Technical Advisory Cornmittee to the 
Consultative Group on International 
Ap;ricul tural Research 

812 Rosemont Avenue 
RaloiFh, North Carolina ?7607 
U.S.A. 

. .. ;. 



Dr Ralph ti. r,ummings, Cha.iman, TACjc<:Jt1td. 2. 

Final1y, I can assure yon that tbe Raviav Paael workllld hard IInd conllcienUously 
and were surp0rted. by expert orgallisation frOlll our ..... bel'-lIéoreta.r;y, IIr Philippe M&hler. 
l/e were the""fore able to complete the draft report in time for disoulIsion wi th the 
Director and bis senior ataff and with the Chairman of the Program Committee 01 the Boa.rd 
of Trustees en the final da,y oí our visi t. 

Having no'. e:zperienced both tbo laR! and CUT Quinquennial Reviewa, 1 would 
strongly recommend to TAC tbat prel1m1nary visite by the Review Pllnel to the developing 
<:ountries mest concernad >rUh " Center' e output, and discuesion oí the draft report wi th 
the ,)irector arta wi th at least sorne members oí the Board of Trusteell, ehould be stllnda.rd 
rrt>cedures in TAO revi""". 

Charles Pere!r ... 
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1lEl!Olll' OF TBE QUIlfQUl!!!fflUL UVIlilll P AlI'EL '1'0 Om 

April 14 - 29, 1911 

l. IJITRODOO'l'lOll' 

1. At it8 fif'th meeting, in July 1973, 10he Oonaultative Group en International Agricul

tural Reaeareh (OGIAR) saw the need te a.BSBes the owrall seientific quality and effeotiw

nass of the work being carried out by the International Agrioultural Reeearoh Cemres 

(lARCa). A Sub-C..uittee on Revi8W Prooedurea was esta.blished and reported 100 10he OOIAR 1n 

Nowmber 1913. Further 100 10he delibera1oions ef 10he OCIAR, 10he revisad :report of the Sub

OOllllllittee made the following reoommeXldations 100 the CCIAR and 100 ite '1'eohnioal Advieo:ry 

00llllllit1oa8 ('1'AO): 

"'1'he 00 neede periodic iXldependent enamal assessment of the ovarall 
seientifio quality and effeotivenaes of each cem.r, and of the continuing need 
fOl' ite work, with apeoial 8IIIphaaie en tha n8ed 100 ensure tha10 aotivitiee are 
not continuod longlOr tban neoll8s8:l7, and thet aotivitíee of lower prioritT are 
replaced by those of higher priority. Suoh aseessmente ara not appropriate en 
an annual basie, but should be seheduled no le88 frequantly tban eve:ry five 
ysare. Suoh aeses_ma ar<i equJ,ll p.~~ bftbe Centere tb8alllliw",' and it ie 
the pTeotioe ot tba cantere to orp,nize tbelt (B<IIIItimes sepe:rai;ely ter mejor 
Sé¡iments iíf 'the reeearoh .prÓg,-..-, rather tban for a Camer as a whole). 'l'he 
ca looke 100 the '1'AC 100 usure tha10 eueh periodio enamal aS88ssments are made; 
i10 would eeem feasible fOl' the '1'AC 100 meet ita responsibilities in IBoet oases 
by: (1) assuring itselt tbat 10he Camer's aeses_nt proaess ia adequate, andj 
(2) partioipating in the Center' s aseessmem process by mutual agreelll8nt with 
the cénter's Director. If the '1'AC oonsidera it neoessar,¡r, it oan 1...,. on. a 
speoial assessment proaess separate frOlJl that organi zed by the Center for i 10 s 
Olm purPOB8B. 

"we reoommegi tbat: (1) the '1'AC and the Oamera dewlop a.n agreed 
foMl!l:'d sohedule and agreed stardards and .... thods 1'01" oonduoting such periodio 
enemal seiemifio assssBlllents; (2) tha '1'AC adopt a regular prooedure for 
partioipating ~n s""h aaB8saments, rev1evíng their resulta, making any inde
pet>ient assessments 1t may oonsider neoessa",.. and report"lg 1te julgalllllnt to 
the OG". 

2. ,Th<t .... AC ""oepted thiB mandate en tba following gall8ral terma of referenoe, 

"On behalf of tba Conaultative Group, to assess the quality and val"" 
of the soiemific program of the Qemere in order to a .. sura tha Consultati~ 
Group members thet the operationJlbeing fundad ara being oarrisd out in line 
.. ith deola.red policies and to tba tull international standard ñpeoted. 

"It ia hoped tha:t the raview .. i11 inter alia assiat the International 
CantarB themaelvee in planning their prograjiiS ;;¡;¡r-ensuring the validity 01.' 
the reeearoh prioritiee reoogni zed by the Boarda of the Oenters". 
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3. TAC also chargad the 5eore1;aria1: to dral/ up a eohedule for Buoh reV'iel/ a.nd to prepare 

dratt Terma of Ref'erenoe for the reV'iel/ .. iesione. The Reviel/ lI.ieeion to IRRI l/,'" oarriad 

out in late 1975. that to CIMMYT in Spríng 1976, and that to OIP in AutUllll'l 1976. OUT vas 

then seleoted as the fourth Centre to be reviewed and the Te,..s 01' Referenoe 1'01" tbe Reviel/ 

Mission, attar censultation with the Direotor General 01' CIAT. -..ere finalizad as 1'o11olle. 

Ts,..e 01' Rsferenoe 01' the Quinquennial Revie .. 01' OUT 

In pureuance 01' the ,.ain objeotive. defined above, tbe 1IiBeien .. ae requssted to giw 

particular attention to the folloWl.ng aepeota 01' the "ork 01' the Centre. 

"(i) 

(ü) 

( iíi) 

• 
(iv) 

The resulta of past researoh and tl"aining programe at the Oanter and the use 
to vb10h the resulta haV'. been (or are planned to be) put; 

the relevanoe. ""ope. oantent a.nd objeotives oC the p1'$aent and plannad 
progral>s oC researoh at tbe Oantel" in 1'$lation to (a) the broad mandate oC 
the Center. a.nd (b) the immediate and long-term neada 1'01" inoreased toed 
sl1pplies globally. and to advise en the Mure composition and balanoe of 
the program of researoh¡ 

the current conterence and training programa being undarteken 01" planned bY 
tha Center and the factors affeoting the use of trainees bY the reoipient 
oountriea anoe theil" tr&illÍng -has _been oCllllpleted¡ 

the effeotivenes8 of the work oonduetad under the information serV'las and 
outreaeh programa 01' the Oanter. and ita impe.ct en recipient oountrieB; 

(v) the e%penditures 01' the Center- in rele.tian to tha quantity. natura and 
quality of ita research and trainine; prograllls¡ 

(vi) the adequaoy 01' the 1'$eOUX'Oea availabla to implement tha programe of research 
a.nd training reoommended abOVll; 

(vii) tha oonstrainta whioh ma:r be hindaring the aohiavsment of tha Center' B 

objeotíves, and posllible .... axlIl of reducing 01" eliminating such oanstraints; 

(viii) the affeotiveneae of ooordination 01' e.ctiV'iti"" at tha Cantel". both in 
respect oC interne.l oansísteney and balanoe of program ele .... nt •• and in 
partioular with referenoe to ita linke.ges with other natione.l and inter
natione.l organizatiens." 

4. "On the basis 01' ita 1'$vi"v. th" IIbeien vi11 1'$port to the Chairman of TAC ita 

viaw. en the need for any ohanga" in tbe baaic objeotivee 01" orientation of the Oenter' a 

program elementa, a.nd on meane of improving iha effioiency 01' operatione, and v111 make 

propoaala C01' owrcoming any oonstrainis identified utlder item (vii), While tha Jlission 

should fael f,...& to mska any observations al' reo_ndations it .. ishes, it mllst be olearly 

understood that the Missien oannot oommit the spansol"ing organi.ation viz, tha CCIARÍl'AC.1I 
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5. 'l'he prepar9otiona for the Quinquennial Review verla conduoted in alosa oooperation with 

the Director_General of OUT who was oonsultad on the compoaition of the neview Panel, tha 

list of major questions to be addressed by tha Review and the progr_. 'l'Ae and Consulta

tive Group members rsceived progresa reporte on these prsperations .. t tbe 14th aM. 15th 

maetings of TAC. In ad.iition, donore to OUT were invited to cOOl!IIent en the terma of re

ferenoe. Prior to starting the Rsview, the Panel members rsoaived frOlJ\ OlA'!' and rrom the 

TAO Seeretariat a number of doo\llltElnts, wbich are Usted in Arme>: III. 

6. Tbe Revi .. w Panel was nrst divided into 1owo groupe whicb visited """,e of tbe OlAT 

outreach activities before assembling at CUT beadquartera, Palmira, On 17th April, 1971. 

One group examinad CUT/IOTA cooperativa activities in Guatemala. Another group wsnt to 

BrazU aM. visited ¡,;j(BRAPA beadquarters 90t Brasilia and tbe Campo Cerrado Stat'Gn. This 

group then apent a da;y at Carimagua in the Llanoe Orientales of Colombia, visiting CUT/ 

lCA cooperativa activitieain the field of pastures and beef Produotion reosareh. 

7. Tbe Review Panel spent the first "" .. k at ClAT headquarters, listening to tha pre-

sentationa oí the activities and progr_s and vieitintr tha experimental fields, la.bora.tori." 

and other facilities of tha Oentre. ilUl"ing this week, the Panel aleo visited sevaral sitas 

at which OUT ia conduoting experimenta and tríals at Santander de Quiliohao, Popayán and 

Caioedonia. The prssentation and the field visite proviued ample opportunity to the 

Revi"w Panel Members fOr discusaion with tila reeeareh atar! of eIAT at a11 level,,_ 

8. The seoond week at ClAT headquartere Wae mostly devoted to Wl'iting and diooueaing 

tlle aeveral drafts oi the report and to a:raIDin~" sOBe o1'itioal hauee f'urtber" with the 

Direotor-General and;the etatt. "en th,," l.IuJt dq the Panel ... t' with" tiia Direotor-

General and with tbe Senior Staf'f, as we11 as with tbe Chairman oí the OlAT Progr_ Co_ 

mittee. Tlle broad oonolusions of the Review P_l were prssented by ite Chairman, and tlle 

reaotiona of the Direotor-Genera1 of ClAT and his staff as well as thoee of tbe Chairman 

of the Progr_ Co_i'ttee were notad. 

9. The oOlllpoeition of the Review Teall, and ite itinerary aM. programme schedule, 

are gi ven in Amulxe e 1 and II re apeoti ve 1y • 
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II. CUT AS AN IN'l'ElllfATIONAL RESEARCH AND TllAINING CER'l'ltE 

A. TllJj) MAlfDATE ANu ITS INTERPlmI'ATION 

10. In ita description of tila mandates of tlle International Centres, the Consultative 

Group a110ta to CIAT a very braad ta.k: "CUT has tha objective of impraving egrioultura 

in tha Iowland humíd tropioa, especially in Latín Amerioe" (CGIAR, N. y., 1976), 

11. From ita establishment in 1967, the Board ol Trustaes interPreted this mandete as 

"To aooelerate agrioultural economic develo¡xnant and increase agricultural production and 

productivíty of tha trapios to imprave too dieta and ""lfare of the peaple of the world," 

TOOse terros remained unaltered until 1917, while tha Board pragreasivaly "volved ita 

pragramme policy, 

12, Thase objectives have been pursued through major researoh and develo¡xnent programmes 

over tha main foed craps of too regian, oassava and field beans, and thrcugh cooperative 

programmes 'lith InRI on rice and "ith CIIIMYT on maize, Animal productian programmes in 

beef cattle and in swine ""re also launohed,and in 1973 there was added a SIIIa.11 Farro Systema 

Programme. TIla crop iJoprovement progr""'s f'ollowed tha suocessful prinoiples of both IRRI 

and CI~wcrT, but the anlmal 3nd small-farms programmes departed f1'om this pattern, to seek 

broader and less speoific objectíves, CIAT thus boo","" muque among tha Internatienal 

Centres tr,y having ~seaTch p1'ogrammen on both orope and liveetooK, 

13. Sinoe tha earl;y 1970" thare has baen a complete move a,wa;:r from a dlSC epUnary-bMecl 

programme to a oOILmod>ty-based multidieoiplinar;y team approach emphasiZing production 

system!;'!. 

14, AH of CIAT's programmes have been subject to frequent and intensive review, both 

internally, by the Programme Committee On bebalt ot the Board ot Trustees, and by e%ternel 

review teams, There a.s baen a particularly heavy preesura oí enernal review aotivities 

en CUT's programmes. In 1974,an enernal rene" conduoted tr,y IDRO studied the Swine 

Programne. An internat10nal advieoI';)' cOIIIDittee for the !lean Progra¡mne met first in 1975 and 

a.ga.in in Deoem1.ler 1976; it proposes tú meet annually ftto reVl&W progress •••••••• and oomment 

upon lte appropriateneBs fo1' bean raaearoh in Latín AIoeriaa.'· 



- 5 -

15. An "rlernal revie" team studied the Bee! Produotion Systems Progra.mllllt 1:11. lIa.r 1973, &lid 

external oonsultante assisted in a revie" by the Board of Truste .. !! whioh approved proposals 

for a radioal revision of the Beef Progr_ in. 1976. 

16, The Cassava Resaaroh Programme ha. ha.d ti". reviewB by the Cu.ava. Advisory C0IIIII1U"e, 

the lat"n in 1975. 

11, In April 19751 a tWMa,y workehop on the Small Parro Systems Progr_ wae follo .... d up 

by a four-men Taek Foroe whioh led the Direotor-General to recommend te the Board oí Trustee .. 

that the programme be terminated. This aotion did: not imply a diminished attention to small. 

íarme blIt, in the "erde oí Dr. Jliolcel, wli.s inhnded. tito eneure that ths job oí developihg 

a.nd validating teohnology for the amall farmer, a.nd oonoern tor improving tbe welíare oí 

the peor, UB8ra a.nd oonsumera alike, will be a job, not of a "pecial teaJll, 1mt of every 

member of ata.f!. ff 

18, By agreement with the Director-ilenaral, ths TAe QuinqVennial Review Te"", integrated 

into 1t" proceedings a revie" of Farming Systeme Resaaroh by an independent "Stripe 

Revie'" team wbioh ie to vieit four of the Centres. 

19. As a reeult of the very euhstantial reorgani .. ation of the li'ork on hoth beef produo-

tion and "",al1 fa ... aysteme, the TAe Revie" Panel found a great deal of !le" li'ork at an e"1'1y 

stsgs of implementation. !lith the Direotor-General a.nd tli'O Assooiate Di:rector-Generals a11 

appointed within ths l .. st tli'O ;reare, a.nd with several na" eenior staff, there "as a very 

et rong atmoephare of ohanga, 

20, Tlle Panel wished to record ita impreesion that the Centre has benafited substantially 

from the reorganieation a.nd that there ie a oonvinoing senes of purPOB8 in tha 'la¡¡ the re

vised programmes are being undertslcen, 

21, The interpretaUon of ths very bread mandah of CUT has thUB been effeotively 

olarified a.nd redefined, Ths Revisw Te .... believse that this Oentre must now be given tbe 

opporttmity to asttle down and msIce tminterrup1;ed progrese. 

22, Attention ia drawn to the time. effort a.nd resouroes which have already been expended 

in tne review of CUT programmes¡ also to ine reoOlllNndatione of the Bell ConIhIltt<Je'tha.t ths 
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TAO I'luinquennial Réview should be used. by the Oonaultative Group, by the two Sec:rehriah 

and by donora, so that interruptions of produotive reeearoh work ma;y- beoOflle less frequent, 

and the time and energíes of senior ataff ma;y- be less erodad by over-frequent reviews. 
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B. &l'RATEGY 01" RESEARCH 

23. Within the "ida ranga of subjecta whioh oould be oovered by ita mandate, CIAT has 

oonoentrated on the efficient use of well-eetablisbed methods for the 1I1prOvement of crop 

produotion teohnolog!..ee in the roa.in food erops of Lat in Amario",. In crops &lone, CIAT 

has alree.dy undertaken a beavy workloe.d by initiating majar programmes on cassava and on 

beans, and by adapting to the regien and aotively promoting advanoes in the technologiea 

of production of rioe and of mai ze as developad by lH1U and CIMMY'!'. A major crop improve

ment programme in foraga legm¡es and graBaas aleo providas the foundation of tbe Beef 

Program. The international and inter-centre aepaota of thie strategy are considered in 

eeohona C and ¡) below. 

24. The initial strategy in the f'ie1d of' animal PT'oduct ion "as less sharply focused. 

The programmee " •• essad the eonstraints on production applied by dlsaase, by nutrition and 

by management at the small-farm level. Teohnologiee for the overcoming of these limiting 

factor. were stuiied for low levels of purohased inpute. 

25. lluring the first five .)'Sara of e:x:perienoe, a valuable asnesament was aohieved oí 

the incidence and the eeonOltlie impáot of st:reaaes f'r<lIIi disease, nutrition and mana.gelOOnt 

factora. In both beef eattle and swine the major constraint ie now oonsidered to be that 

of nutritional stress. Too progra.DlllleS have theraf'ore been redefined with sharpa!' foousing 

on pastura production a.nd beef eattle III&ll&gItlIIent and on too better nutrition and hUB

bandry of swine. The main orientation of CIAT to the objective of helping 10w-ioo"", .. 

producera and consumere remaine paramount. 

26. The Review Panel endorses th"se ohlt.ngss in emphasie. Oanoern that the oatt1e 

health and ma.na.gement aspacts migbt reoeive inadequate attention wae assuaged by informa

tian about a n .. w major progr_· of disa ...... prevention stuiies whioh WaS in procese of 

negotiaUon, finaneed independently of too Beef' Produotion Programme but te be earriad out 

in olose oooparation with 1t. Pastura aseessment a.nd herd management studiea are includad 

as a strang oomponent of the Beef Produotion Pr<>grarame as discussed in Cbapter IV A. 

27. Finally the owrall aim of ClAT's researoh polioy muet be considerad. The Coneul-

tative Group has f'irmly deolarad that "the higheet priorit;¡r must be given to aohieving 
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a marked increaae in foed preduction in the less developed countries themselve,e ........ .. 

The researoh and training programB 'Bponsored by, t he Group seek te &'l'1li the devel_oJl~nt¡ 

countriee with superior varieties of eassntial oropa and improved systems for the Preduc

tion of foed plante and animals ..... Preductiva agricultura ia both an eoonomic and a' 

humanitarian imperativa in the devaloping world. '!'he rural sector must gensrate savings 

a.nd preduction te meve develepment forward.: it must overceme the h~r and malnutrition 

that are the familiar lot ef poor people evarywhers" (CCIAR, N,Y" 1976). 

28. In ita orop develepment programmss, CUT le unequivooally werking on the linee laid 

down by the Censultativa Croup. In the progrsmms for besf preduction, however, CIAT has 

addressed ita _in efforl purposefully to the lar¡¡est undeveloped land reS01l:!'Oe of Latin 

America, ths infertile, highly acid soils of the savannahe. \lith growing populations and 

inorsaslng demnty of settlement in the existing agricultural a:ceas, ,sorne 300 mlllion extra 

hecta.res can be brougnt into productiva use by tha oreation of ne>l technologles whicb are 

well >lithín tha "clcntiflc oapacity of CIAT and of the natlonal institutes wOrkl.ng in 

cooperation with CIAT. T:t~se vaat navarmal:la,. the uoerrado fl of B::--az11 an:i "llanos" of 

Colombia, Venezuela and similar landa in Perü, Bolivia and othe!' tropical ceuntrles in 

Latln ~~erioa, have the irumanas aUvanta¡¡e of a fairly reliable l"ainfall of ove~ 1,000 mm 

in a \<ell-deflned wet seaDon, >lith a I1ry season of up te '"'' months. They ",-e character

ized 1>y tha low fertílity of "allic" soils (leaobed acid Boíl':; with high levele ofax

changeable alumlnlum). 

2:1. Improved varietíes of pasture grasees, fora¡¡e lagumes and roed crops, espacially 

Caseeva, beans and upland rioa, s"leotad for toleranca to a1lie Boila and for Preductivity 

wlth a minlm'WII of P1l:!'Ohased input", are scale-neutrel in thai", ap¡Jlication and ... i11 permit 

maJor foed produchcn inareaees and the opening up of larga """ae for farming settlement. 

30. It must be emphasized, however, that in a.gricultura eV8X'Y"here plants oannct 

nOllrlsh without an eesential eupply of' mineral nutriente, Nitrogen can be won from the 

air by legumes associated with nitro¡¡en-fixing soí1 bacteria, and technologie. to improve 

this "re in band. Purchased inputs of phospborus, Oaloíum, magnesium, sulpbur and other 

.. lamenta can be reduced by good agrioultural techniqUlts, bu:!; can nevar be eliminated if a. 



-9-

oropping "yatem ia to be maintained and subatan'tial yields of prod1.lDe containing tOOse 

elemento are to be sold off the fa.:rm. Soma fOl1/l of agricultural credit and aupply organiza

tion, easentially a role for national gov>!l'I'lII1ent inatitutions, ia tOOrefore implioit for 

inorea.sed foed outpu:t. Apart from nutrients tOOre are, of course, other institutional 

oonstraints, of whioh, in Latin AJnerioa, land tllnure ia of partioular importa.nee. 

31. TOOre are many more flirt ile areas of Lat in AJnerica. which are already prod ucing crOpa 

a.nd livestook. If CIAT were te ooncentrate On tOOae areaa, the initial response in agri

oultural eutput would be more immediate than oan be e:x:pected from too savannaba. The more 

tertíle areas, bowever, already inoluie examples of advanced technolegy developed by pri-, 

vate anterprise a.nd by national inetitutions with both bilateral a.nd multilateral support. 

Jlevelopment of theee ferUla areas is clearly within the oa.pacities of national governmeu:ts 

if tOOy mili good uae of the help already available to them. As a.n lnternational Centre 

with world_ide support, CUT le undertaking th. llOré difficult long-term soientifio a:nu 

praetioal task of developing technologies fer a major new agricultural resouroe to meet 

futura inoreases in too foed requirements of Latín Alaerica. Ths Raview Panel endorses this 

strateg:v • 
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C. TRATIfING STRATEOY 

32. An essential element of elAT's overa.ll strategy ia ita training progranune. Vio. this 

progranune a oadre of professionala with apeeial eampatanea in CrAT's eommodities is being 

built up, in partloular througb.out the American trcpios. As was strongly evident frOln the 

Review Panel' s visits to Guatemala and Brazil, these traínaes are highly regarded and con

stitute a moct imporlant link fOr CUT in its teohnology testing and transfer activitiee. 

r:ithout suoh contacta familiar with GUT' s research a.nd technology developnent, it would be 

far more difficult for CIAT botb co liaise with nationa.l institutlons and to be confident 

of fruitful cooperátion. 
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D. COOPEllA'l'ION ¡il'l'H UA'l'IONAL PRoGRAllJlJll3 

33. OlA'l' has a vigorous "outrea.oh" policy, now d.esignated as "International Cooperation". 

it ia based on links with national institutions ter both the tranater of technolog;y and 

joint stuliea for ita improvsment, as waU as the provision of fsedba.ok en country nsada. 

World-wida networke are being established for the field testing of oassava, bean and fora.ge 

variatiea, togather with regional networka for rice and maize variety triale (organizad in 

oooperatian uith IJUl.I and CIMMrl'). 'l'heee networka of field testa are "Baistad by station

ing trained staff in the oollaborating oountriea. At present nine such staff are in post, 

two oi: them supported by Core funde and seven by epecial funding. Proposa!s are under 

diecussion to double this number and to serve arutitional countries 01' regian" in 1978 if 

ftmdi'!i> oan be ~. 

34. 'l'he Review Panal Was able to assess e:z:amples of these relationships at first hand. 

Four of ita mambers, Measrs.Thurston, Robles, Rogare and Mahler, visited Guatemala where 

OlA'l' has residant staff involvad direotl;r in an institution-building role with the Instituto 

de Ciencia y Tecnolog1:a (IC'l'A) j OIAT and OIMNlT both train instructora fOT IOTA and Bupply 

much of the teohnology and informatien to be taugbt. 'l'he Ravie", Panel considerad that ClA'!' 

"as giving deoisiva aseistanoe, which was highl;r appreciated by Guatemala, to a Ti08 and 

bean progNllllllle of Tsther uniqua interest. '!'he teohnologieB usad were bOTTowed direot1y 

rrom the URCs and :f'rcm other souroes of help, and ""re va!idated by direct test a in the 

farmers' fields. In Guatemala,eoient1fic staff are few in n_ber and changa posta fre

q'IIIIntly. '!'raining is theraf'ora of the greatest importanoe and lB highl;r appreoiated. 

35. In two other countries, Brazil and Colombia, anotheT group of !levi"" Panel membeTB, 

lIessrs,Dillon, Hutton, MeCosker, Ort12, Mende", Pereira and Wenigar, vera able to observe 

diecussions bet ... en OlA'!' and the nationa.l agrioultura! researoh institutions, DlllRAPA 

and tCA, on the establishment of joint programmes fer be"f' production en the allío Boil 

savannahs. 

36. 'l'he outstanding feature in both the negotiations was the mutual conf'ide"oe and 

respeot which peTmitted the establisluaent of a single joint programme in each country. 

Thus, in Brazil there wiIl be a single joint "EM1IRAPA/OIA'l' Cerrado Pasture ImproftlDellt and 
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Beef Production Program". The Director 01: Resea:roh of EMBP.APA, who ia ourrently a member 

of TAe, said that e:rperienced eIAT soientieta etationed in Brazil "ould be weloomed in a 

leadel'ship role. In Colombia, the long eetablíshed relationship between CIAT and rCA had 

been re-invigorated by the setting up of a jOlnt ICA/CIAT team to conduct paeture researoh 

and beBf production etu:ilea en the llanos at Carimagua. 

37. The whole Rene'-1 t:ission Team also vislted a na"ly acqm.red e:z:perlffiental S1.te at 

Sa.ntander de Quiliohao, where too relations between CIAT and the farming oommunity were 

eviJently very cloAe; a Colamb1an foundation had purohased the leO ha. rarm and a.signed 

1t to crAT for a nominal rent. This naw development will provide a valuable fa.cility for 

IilOraening lT.aterials and teohnology on allic soile, with a mini¡;¡um of travelling. 

~. In arder to minilnize dooumentation for travel, especially fo,.. sanding natiooals of 

other Latín Américan countries to CIAT for trainlng, formal bilateral agreements are prov-

ing usaful. Bilateral agreements with Brazil, Costa Rica, and Peru are w.der negotia-

han. Staff training represents a major aotivity in internatianal cooperation, and la 

commented upon in Chapter V. 

39. The individual oommodity programmes have different patterns of international coopera-

tioo. The mOet formal 13 that oí the ]lean Produotion Syetema Progranllle in whioh, at the 

requeat of the TAC, CIAT aooepted reaponeibility in 1915 for ooordinating and assisting 

a Latin American Bean Reaearoh Network. Since the basis of ClATts international relations 

polioy is one of personal oontact, nine Boientiets eaoh underlook responsibilities for up 

to three oountries in thi. network. Research leaders and senior Bcientists from the 

national prQgral1lllles have been invitad to CIAT, and both training and doo ..... ntation """"ices 

have been inhnsified. The organization of the firet International Bean Yield and Adapta

tion Nursery for 1971 has resultad in 128 requests oovering 90 .ites in 35 countries. More 

than 20 of the 155 parents in the orcaaing programme hava been included, at the requeet of 

nat ional inet i t utions. 

40. The Rice Improvement Pragramae combines a rel~ operatien for lRRI with a vigorous 

and affeotiva input of local adaptation work fOl' the regien. Collaboration has been 

partioularly close among the Central ÁlIISriclIll countries. Representativas of national rice 
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progranunes from 14 oountries III&t in 1976 to diBCUSS the InternationaJ. Rice Testing Pro

grame for Latin Amerioe., As e. result of theS& tests, ll<I""ral Jn'OIlIising lines ha"" been 

s&leoted by individual oOllntries and. _d by them for relee."" as ilIIproved varietieB, The 

OIMMlT-CIAT Regional Andean Mai ... Unit prometes and organizas triale of CDIMlT mi CIAT 

l1Iaterial9 in tha regian, organillElB .... etinga of natione.l mai ... speoie.lists and helps with 

establíshing national prOgr_B, Fourteen Tropioal And.ea,n Zone Triale and 9 Highlmi 

Andean Zone Trials were supplied during 1976 to coopsrete with national institutions in 

Bolivia, Brazil, Colombia, Ecuador, Peru and Venezuela, The Cassava Produotion Systel1ls 

Prosr-. in addition to produotion training, Mni .8.0.. M&I. IIIUltiplication material to 28 

oountries during 1976 and Reponal Trials ..ere established in Gu;yana, Menco, Bra.zil, 

Veneml81a a,nd Ecuador. IDRC support a ClAT Field Spsoialist in Oassava for ths Latin 

Amerioan Repon and another, bsaed in the Philippines, for Asia, Ths """ly organizad 

Beef Produotion Pr~ has purSUAld active discussione "ith countries having e.lUe soíl 

savannshe,Colombia, Brazil, Venezuela and Peru being most i_diate1,. ooncerned, The ver;!' 

suooeseful animal health stulies and .wius nutrition progranune o .... atad muoh international 

int ere st , Collaborative research was conduoted with lOA, and three substantial workshop 

mastings ware hsld in 1975 en hemoparasites (85 participante from 17 countries) , external 

parasites of economic importanoe in Latin Amerioa (75 spsoialists frem 21 countries), and 

studis. of country livestook industries ("ith 29 partioipante froro the Americas), 

41, Ths Review Panel "&E, ilIIpresaed wíth the BOOps and vigour of CUT's our:rent efforta 

to establish relationships with countries and their institutions throU(lhout Latin A/Ilerica 

a.nd overae as. 



';:, RELATIOlrSHIPS WITH orHER rnTEllNATIONAL CEIl'I'ltES 

42, At present, both CIMMYT and lRRI haw ata1'f membera permanently atationed at 

erAT as part of the :relay teams an maiz<> and rioe :respeotively, Proposa!s are under die

eussian fOl' the addition oC four more senior scientists, one t,.om lITA to work in B,.azil 

as a relay fo,. oowpea Production, two from ICRISAT to work at CIAT (Palmira) as a relay 

for sorghum and millets and for peanuts respectively, and a.n additional speeialicrt on 

"uplancl" rice f,.om lRRI te be statiened at CUT (Palmira), Relay work from OUT to other 

centres le likaly to begin with caesava. Here the Review Panel believes that the division 

of work between Latin Ame,.ica and Africa fans to me.ke use of the reeouroes of OlAT and 

lITA in the most effeotive manner, Afrioan Cassa .... mosaio is the major eonstraint on pro

duchon in Afrie... It doee not oocur in the Amerioas, although the vector .. (white fly 

speoies) are presento The strictest quarantine precautions are the'rSfore essential, and 

at present not e""'n true seed h permitted to enter t'rom Africa. However, the strong P,.o

grammes in phy.iology, pathology and entomologr at ClAT aould usefully supplement the breed

ing and agronomy work of IITA and the Panel reaommends that this linkage be strengthened. 

The posting of a member oí the OUT (Jaasava Production System" team to IITA might prove to 

be the best wa;¡ to establish a relay linkage. 

43. The outpostíng of speeialists from one lnternational Centre to work at another inwl",. .. 

inevitable diffieulties in defining jurisdiotlon, and the Panel doss not think that theae 

have yet been resolved between OIAT and IRRI. lievertheless, 1t strongly endor_the develop

ment of t he se línkaga 8. 
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(1) IntrOOuetion , 

44. The oassava progr_ i8 Olle 01' the three majOr researoh progr_s oll oomOOities 

wUhin the OIA'!' organhation. 

45. Cassava has reoeivsd liUle attention fraD "mOOsrn" agr1oult1l:'a1 soíenee until the 

laet deoade. '!'he juetifioation givsn by the Centre 1e tbat oassava iB a major foed 01' 300-

500 mi11ian people, tbat almoet all 01' it te grOlm by small 1'aI<llers, a.nd thet moet 01' it is 

used "a h_ 1'000 in tropioal developing ooumriee. .lverage world yielda are "bout 10 t./ba./ 

yaar 01 fresh roote, and theae yielde hIMI ruained etagrutllt. 

46. lnoreased produotion .,i11 depend en generating illpro..-d producti.on t.ecllnologr and 

íllproved higher yielding varieties, a.nd en training reeearchera and prOOuotion speoialish 

f'rom oountríes where óasaava i. important. '!'he major target audience of' this e1'fort will 

be the amall farmer in the trapios who both produoes and oonsumes oassava. 

47. Hístorioally, CUT Moidad to in1tiate work on oassava 1n 1971 with the finanoia1 

Basietanos of' OIDA. Unliks other majar 1'000 crops, the oaSSaVá progr_e started without 

the benent 01' .. larga know1adge bal38 and with ""cees to only V8:r:y ..... .1.1 germplasm 

oolleotions. 

48. The mandate 01' CIAT ie to work on inoreasing asssava produotion pr1marily in the 

Amerioa.s and .lsia, while Il'!'.l, beeause 01' ihe importance al Afriean oOl!llllon oa.¡¡SaVa mosaio 

(which OOOUrS in A1'ríoa but not the !Maricas), will wOrk en inoreasíng Afrioan csssava 

produotion and iba problem of' Afrioan oommon eassava .. osaío. 

(ii) Ob.jeotivse 

49. The objeatives ef the aassava progrsmme are: 

a) '1'0 dsvelap the teahnolog,y tar ef1'ioient prod'Wltion and utllization of 

Oassava with low input levsls whsre oassava is presently grown. 

b) '1'0 develop tecllnolog:r 1'01' oassava prodllCtien using msdi\UII 1'ertilizer inpots 

en the vaet under-utilized allia Boil &'1.'8"8 ol the trapíos. 

¡ 
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o) Totransíer the technology oí cassava produotion syate .. " a:nd of improved genetio 

material to national agencie a tor :t'urther development a:nd application to local 

situation •• 

d) To oontribute to the training ot personnel at the teohnioal level in nati<lna.l 

programmas orientad towarde development oí leadsrship a:nd skill. in appliaa

tion oí improved o""sava production teohnologiss throughout the tropioal area" 

ot tha world. 

e) To aooperats with national institutions in prOOloting cassaV& aors"B" expan

sion, inareaae of produotivity, and utilization throUBh tha aupply 01' teoh-, 

nical advine. 

(iii) Organization 

50. At tha time 01' the Panal' s visit, tba CUT cusa". prograJllllle _a BtaffBd by a 

Leader, five Senior Soientiats, a:nd one half-tillle Senior Soientist supported by eleven 

scientists and ninety cther ataff meJI.bers. '!'he Leader iB a plant phyaiclogiBt a:nd the 

Senior Staff oonsista 01' an entomologiBt, a plant nutritioniBt (hall-time), a plant breeder, 

a plant pathologist a:nd an agronOlllist. All of tba above are CIAT oCre ataff, In addition, 

a postdootoral fellow iB an assooiated oropping apecie.liBt. a:nd two viaiting Beientists 

are a plant phyaiologiat and .. oassava drying speolalist. They are fundad by CIDA and 

and GOM. A apeoial project in produotion outreaoh ÍB fundad by CIDA for an outreaoh pro

duchon speoialiat tor Latin Amerioa. a:nd the CaribbslIlI, who ia Btationed at CIAT, 

51. Anctber outreaoh prOdllCtion specialiBt for Asia (fundad by CIDA) 1a Btationed at 

SE!RGA, Los Baños, Philippinea. It ie planned that one Senior Scientist (Ent(llJlology) will 

8pend a year in Brazil with lllKBRAPA. 

52. The Panal oonsidera the headquartera team to be 1m enthuaiaBtie, well-ballmoed 

multidiseiplinary group wno a.ppear to work _11 togetber. '!'hree Senior Soientiate, an 

eoonOlllist (to refill a va.oated position), a. breadar a:nd an agron(llJliBt speoializing in 

oultural prachees are projacted lor 1917-1918, while tne half-ti .... plant nutritioniat 

will beoome full-time in 1978. 

53. AlthoUBh the oentre tor too work 01' tba oaeeava progr ....... ia at OIAT headquartere, 

i .. portant componente oí the programme suoh as regional triala, testing for diaease a:nd 
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ineect resista:n.ce, and fer"tilizer trials are baaed at off-staUon testing sites. Por 

example, 90 peTOent of the regional trials in Colombia are made in fa_re' fields. Impor

tant aitee for off-lItabon trials ar<iI nine sitas in Colombia ranging from 10 to 1,760 matera 

in altitude. Trials llave been made in Gua;rana, Ecuador, Mexico and ar<iI plannad for Brazil, 

Vene zuela a.nd Peru. 

54. At CUT, well-equipped laboratories for ph;ysiology, plant pathology a.nd entomology 

ar<iI availabls as .... ],1 as biometrio servioes, greenhouse a.nd field facilities, and suppor"t 

servioss for the varioua oomponente of the progr_. 

(lv) SeO})! 01' the Work 

55. Morl< on the cassava programme began in 1912 with a ph;ysiclogist (the tsam l .. &der) 

and a plant pathclogist. Initially, an urgent preblem .. as to aradicate aMSaVa bacteI'ial 

blight .. hiah threatened to dalltroy the germplasm oolleotion at CIAT, a.nd thi. vas s""oe08-

fully done. other etarf arrived in 1973, a.nd by 1914 the oore lItar1' .. as woI'king and r6-

56. Cassava i s preaently a breadl:r adapte<!. orop and CUT, in the davelo¡:JMnt 01' improved 

tachnology, ie ma.king use of this broad adaptatlon. If nacesss1'7, oassava variaties 

adspted to speoilia agrO-<lcosystems will be developed. ThUB, basio information is obtained 

on tha factors involved in .... effioient plant type with broad adaptability, resistanoe to 

disesses a.nd pellta, a.nd the man;¡r characteI's of agronomic 1mpor"tanoe. 

51. Theee desirsble cha;raoters are then oombined througb breeding to produce improved 

germpla.... The germplasm thus developed 18 then telltad undsr l",,-level inPUt oonditiona 

in a .. ide variety 01' oonditiens, both within and outside ColOllbia, ud 8\1perior gen!lPlUIII 

ie then selaotad, Superior germplallft i8 S .ajer tactor in the teehnolog:Y; however, other 

cCllponants are alao irIportant, When vsrietal re8illta.noe te diseases a.nd peste Cam!.ot be 

lound, control methods bssed en olean se.d, simple oultural praotices and biological oon-

trol are developed. Ohemioal control 111 onlT oOr1.idered a. a last resort OI' fer protec-

tion of elean planting material. Hhen superior germplaSll ls seleoted, the appropriate 

oultural praotices are determinad in dlfferent zones and then the complete package 

anal:rzed for economl0 viabilitT. 
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{a} Gel'lllplalllll a:nd llreedi!!ll' 

58. '!'he world '" la.rgest ool1eotioo af aaBllava gel'lllpla.am, now over 2,400 acoessions, 

ha. been assemhled at OUT. The collectioo still has to be maintained ve¡¡etatively 

in the 1'ield, hut promising studies are \D'lderwa¡y t o reduce the e:z:pense a:nd dangers 

01' this procedura. Trua aeed 01' the colleotlon le alBo being maintained. '!'he Panel 

reoOllllll$nds th"t further 0011eot1ons of OaBsava should be added, but with the greatest 

care to avoid the introd1lCtion of diseaaes a:nd inseoh. 1t would also be advi .... ble 

to add additiona.l lIanihot apeoies to the oolleotíon. '!'hese ma,y be usef'ul in future 

work on inter-sp9oifio oroases. 

59. In addition to evaluation a:nd selectionwithln the ¡¡el'lllplasm oolleotion, over 

30,000 oaesaVa bybrids are produoed eaoh ye..,. &t OUT. Onder tbe feriile oonditions 

at Palmira the best aeleohona ha.ve yielded 60 t/ha./yer¡¡;r in G%P6l':i.llental trials 

without input s of iertilizer, pestioidssor weed oontrol. Even in the alll0 soila of' 

the llanos, with moderate fertilizar inpuia, yielda of 30 t/ha./year ha ... been o~ 

tained. Although thees resulte are IROst enoouraging, many site-epeoifio problema 

remain. High yielda, dissass and pest reaistanee, ease oi harvest, ataroh oontent 

and long postharvest shelf lite are needed. 

60. Naw prOOlising lines are tested in four looations in Colombia, a:nd the best 

61, 

62. 

oi theee are further eValuated in regional trials throughout Colombia. a:nd in othar 

Latin Amerioan countries in oooperation with local agencies. Local varietiea are 

alwa,ys uaed aa ohecks, a:nd too OUT aelections are consistently high yielding. 

'!'he breeding programMe has developed etfioient .and so\D'ld breeding mathods, 

and works closely with other te ........ mbers. Input froo the several diaoipLinea oi 

the team 16 an 1ntegral component oi tha breeding programme. '!'he a<1dltion of a 

second breadar to the team lB olearly juBtií'1e<i lf tha many needs and objeotives 

oi the progranune are to be meto In addition, breeding at present i8 entirely intra

speoifio and ... ider oroases (inoluding inter-speoifio) ne"d to be initiated, 

Trua ased ir"'" CUT's brseding progr ....... has heen sent to breeders in 50 

different oountries. 
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(b) Plant Pathology 

Diseases are a major lim~~ing factor to inoreased oassava produotion in many 

arese oC the world. C .... aava baotarial bligbt, the super-elongation disease, ~ 

lear spot, the sevaral CeroosJ?Ora sPP. lear epata, and a oomplex of prehar'll'est root 

rote are espeoially important in Latin J¡nerica and the Caribhean regían. 

Cassave bacterial bligbt (OBB) is perhaps the single most important dieel\Se 

01' oa"sava On a world_ida basis, and work a1; CIAT using olean eeed and rotations 

has demonstrated how tal'!1lers can efteotively oontrol the dieease. High lsvale 01' 

resistance to CBB have alao heen identifíed in the germpla ... oolleotion which le 

heing utilized by the breeding progralllllllt. Resistanoe has aleo heen identifiad tor 

the superelongatian disease, the CerooePOra leaf spats, and Phoma leaf spot. The 

problem ot root rots oí oassava i. heing approaohed by searohing for varietal rs

.istanoe and the manipula.tion of cultural prac1;ioea 811Ch as ridging. 

65. Pa:ruers have serious probl8IDs storing planting .ateria1 (stem seot ione Or 

66. 

steJaos), Out reo .. nt work a1; CUT has shown thst planting stakss oan ha stored for 

30 da,ys sftar &n inexpenaiV\l f'ungioide treatment. By seleoting healtby outtings 

teJaon from plantaUons free of aystemio oausal a,gents ti.!.., baoterial blight, 

bacterial stam rot, the superelonga1dan dísease, the frog skin disease, virueee 

and mycoplaSlll&, and other vasoular and epide%'lllal di see.se s) , it has bsen demanstrated 

at CUT that it is POssible to avoid disease dieselllinstían. 

Sinoe oassava origínated in the Amerioaa, i1; lB 8I1bjaot to more di se_s 

and pesta in that regían than in ...... 1'8 into whloh oa"Sa_ has heen introduoad auoh 

as Asia and Atríoa. It ia importaDt, not 0fIl;r to the Amerioas, but to oaasaVa 

gro .... re in other tropioal areas, that efficient praotioal "'&ns 01' oontrolling 

tbe ... dieeases be developed before the;r spread to other areas. St1.ldies to prevent 

their diase.illll.tion to other areas ohould alao be enoouraged. 

(o) lIlntOlllologr 

67. The control of the lI!a:IIT serious inseot pest s of oassava i8 approaohed prinoi

pall;r tbrough the use of host-plant resiRtanoe, biologioal oontrol and oultura.l 

I119thode. Almost no pestioidas are used en o&se&va at pres8nt and, whenever POssible, 
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control metho<b tbat requ:lI'<I few or nO oh8líl1eal inpu:t:s oy the farmer will be 

utiU .... d. 

68. On a world-wide baeis, the S&Vllral apeoies of mita tbat attaok oasBa.va are ibe 

most imporlant pests. '!'hey are aleo the moet diffioult te oontrol, btrt promis1ng 

linea with mocl.erste resietanoe to aites have been identified at CUT. Good re

sietance to tllrips 1& preeent in ovar 50 p&r06nt of CUT' a germpla... colleet ion 

a:nd futura breeding efforl e will usa tbis reaietanoe. 

69. ll.eaietanoe te white flías and aoale ineeots has alBO been identifiad. Recent 

70. 

outbreaks of mealj" bugs in Brazil and Zaire will probably justify initiating a 

searoh for reaistanoo. 

No resietanoe to tbe bornworm has been found in CIAT's g8l'111plasm collect1on, 

but work at CUT has ahown that biologioal óontrol í8 effeot ive against hornwo'/1lls. 

Paraaites (Triohogramma spP., Polistes ssp. (waspr,) and Baoillua tburiugíensis)have 

been sucoessfully usad, not only at CIAT but alao in farmera' fielda. Stu:lies on 

other aspeots of oultural oontrol, the use of insect attractants, ohernical control, 

a:nd host-plant resietanoe are being made with the objeot of developin¡; en íntegrated 

control of ineects that requiras very few input. from the farmer while providing 

economic a:nd environmentally sound pest m!U"J.88G .... nt. The Panel commenda thia efforl. 

(d) Plant PQysiology 

71. Muoh of the .effort in phyaiology has gene into defining the ideal cassava. 

plant for the environment at CIAT. a:nd int o determining hOl< thie ideal must be 

rnodified for other oassava growing areas. In erder te increase Production per 

heotare it ia necesaaq to seleot a plant type that efficiently utilizas solar 

energy to produce march. liork to d .. te has ahown that the effioiency 01 the oaas&va 

plant in produoing roota i s lar.1y dete1'1llined by the plant I a 1eaf area 1nde:I:, 

a:nd that the optimura leaf area inde: (r .. tio 01' leaf surtace to ground surlaoe are .. ) 

is about 3. Long 1eaf lite ha.s aleo been etmied and found to be an imporlant 

yield determinant. Tbis information is imporlant, 8ZIi1 ie being utilizad by the 

breeder in providing guidelines 1'01' the lIoet effieient selections of en ideal 
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plant t,ype. Ef1'Gote 01' 1'erhlity and water Btress relativa to the ideal plant 

type >1111 be lncluded in Mure Btudies. 

(e) Plant Nutrition 

72. aaBsava ls grown on a wide variety of Boíl types throughout tbs world and is 

73. 

ahle to prod'UCe a crop under a variet;r of POOl' soil and Btress oondltions. It i. 

unique1y adaptad to aoid Boile of lov fertility, and tbsre1'ore emphasis has been 

given to 80il 1'ertil1t;r Btudies in the llanos at aarill&g\l&. The e1'1'eots 01' variou.s 

1evele of liDIe and N, P and K ha". been Bttaiied in addition to the in:teraotion 01' 

P x K. These Bttaiiee have shown tbat oaseava reeponds .... 11 to only 1/2 t/ha. 01' 

liDIe while IDos1; other cropa nead hi¡¡har levala. Tields 01' 36 t/ha. per ;real' ""re 

obtained with oassava in the llanoe ..... ing 1/2 t/ha. oi lime and lIIoder"ta levels 01' 

fertilizar inputs. 

GennplaSlll ia being IIOreened fer reBiBtanoe to alllünium toxioity and lo .. 

lavels 01' phosphorus 1'ound in the Boila of tbs aolombian Llanos and otbsr areas 01' 

L"t in Amarloa BlIOh as tha aarrado of llrazll. 

(f) AI!ron9!!I.y 

74. The taslt oi tbs prodllOation agronOlliBt le to put together tha information 

obtainedby researoh and malea it available to fa:naers. Ueing inf01'lllation developed 

by pb,ysiology and plant pathology, a syBtem 01' rapid 0& ........ propogation has been 

d.".loped by which 36,000 planta oan be prcduoed 1'rom one plant in ene ;rearo These 

results have be"n mada availabh to fa:rmere through oooperating national agencies. 

Agronomy aleo teBta tbe outBtanding olones developed b;r tbs breading programms. 

)!oBt 01' this teBting i8 done in OolOlllbia beoause oi ita vide ranga 01' envirOllll18ntal 

oonditiens. Trialo are moda in oooperation with ""varal aolOlllbian national a¡¡,enoies 

whioh are involved in eredit, extens10n and teohnioal aaaiBtanoe. Ninet;r peroent 

oi tbsse irials are in fermars' t1elde. Two yaare 01' results in eight ColOllhian 

locatiens, varying 1'rom BBa level to 1,700 meterB, demonBtrated tbat CIAT se lec

tiene ... re superior to looal oheok varietiea beoau"" 01' su.perior germplasm and 

improved oul t ural practices. 
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&imple 01Üt-tlftl !'l'aeUees leed t~ be fI1II!I&Mor -. a} eel.cUan óf' olelill!! 

planting m",ter~al¡ b) inexpensive oh.mical treatraent of planting mate:l'ial ($3,00 US 

per heotareJ; o) waed oontrol by herbieides¡ d) biological oontrol uBing ineect 

parasitae¡ e) modest fertilizar recOIIIJIlea:ta.tiens only fbrallic soils, snd¡ 1") planting 

in ridge. in heavy cla;y lIeila to avoid root rota, 

The Panel Sees a possible dans-r in the long-term oultivation of oaa8ava in a 

monooulture a.nd in utilizing low leveb of inputs in oaseava produotion, These 

praotioes "ould leed to an inoreaae in dia.ase a.nd insaot prob18lll8 a.nd to an exhaus

tion of nutrients in the soíl, n. Panel w&s pleaaed to learn that the long-te:rm 

effeots of monooulture en the balllllCe 01" nutrients are being studied, The Panel 

reoOlllMnds oontinuing the" studies a.nd aleo developing inex:pensive m.thllds of 

replaoing nutriente, espeoially with le~s, 

77. The agronomist also oonduots lrrtemational regional trials. 

(g) Economioe 

78, .A.n agro-eoenOlllio stud;y of CasRva prod1lDtion on 305 fa:rms in five distinot 

79. 

zenes in Colombia hes provided usaf'ul info:rma.t1on en the teohnolog,y a.nd leval of 

input usad in oasaaVa production. :rar. aille, yi.ld, inputs, oredit, teohnioal 

assistanoe a.nd use oí' IIIaOhinery were 8IIOng tbe oompcnents etudied. 'l'he importa.ncB 

of diaeases a.nd inaeots ..... s asse.sed, _ insisbts into w~ farmera uaed different 

cropping syst .. ms ("aBaava alene 01' with beans 01' maize) ""re aleo obtained. 

These studies are iJlportant _. with the addition 01" an eoonomist in 1978, 

should be continued 1.0 help the osaaava te"", in detel1lining prieritiee 1"01' futu:re 

reeearoh. 

(h) Csssava Proosssing 

80. A major defioi.noy of oasUVa le thet it la a highly perishable prllduot, as 

roct. begin t o dehriorate as soon as two da,ys after herve st Id th some v .... i.t ies, 

sspeoially if damased. CasB&V!I. iD a highly sf'f'ioient biologioal energr scures, _ 

teohnologies for the stabla prllduotion of l .... S- quarrtiUes 01" oarboh3'irate uing 

lilliited r8eO'!6'ó.s- ,.....-'beútg devalo_. LÚlitj,Jag t$Ghnologic&l famere iia tbe wge
~alA U&I4I oí' OaSllava as an energ,y souroe are hervesting a.nd proosssing, 
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Barvesting ie .. di1'1'ioult a.r>d unplea.eam taak and ia .. major labor oost in 

production. In areaa where large-scale OaSB .. Va ¡>roduction is planned, sff'ieient 

e&aaava harvesters nasd to be developed, as oOllllllercial harvesters are either 1ln

available 01' ineffioient, 

A prcject with the Tropioal Products Institute (London) has etulied simple 

storags methode and a siJllple solar drying ~stem, but much more work naeda to be 

done in the araa 01' atorage teohnolagy. The Panel reaOlllll!<lnds that CIAT, in ooopera

tion with other entities, should expa.nd aotivities in poatharvest deterioration, 

staroh extrMt1on, drying and the use of OaSB8.va by-products whioh are now largely 

waated; such stulies should be direoted towards pracHees whieh oan be utili~d at 

the small village a.nd small fa:rlller" level. The Panel recommends that CIAT should not 

beoome involved in storage a.nd drying teohnology fOr heavy industrial use, 

PreliJllinary triale at CIAT have shown that CaasaVa produces high yialda 01' 

high prctein forage. The CIAT looation is a very ferlile area, and it ia not known 

whether these high yielda oan be repeated on the peorer Mid saile where they oould 

form a food supplement for oattle in the dry season. Preliminary resulte auggest 

that the fOrase iB well utili ... d by oatt1e. Howewr, methods of storase Ü!.'S:" 

silage) and large-soale fseding triala are rsquired t o asseso the real potential. 

The Panel reoommends that these complementary stuUeB be continuad and expanded in 

cooperatian with the animal scientista. 

(v) Conatraints on the Pro¡¡rame 

84. Ir projeoted senior ataff are added to the progr_, the Pa.nel dces not see majar 

oonatraints to the persomel oomponent of the progr_. Of1'-station testing aites are 

generally adequate but the Caribia Statien en the norlh ooaat of COlombia, representati1l9 

of a majar oassava growing area, laoks adequats facilities. 

(vi) Conolusions 

85. The Panel was impresse<!. by the progresa made so far by the Oassava team in developing 

teohnology fol' inoreased oassaVa prodllOtion. It has oonvinoingly demonstrated that oassave 

can compete with any tropical OrOp in the vorld in term .. of calories prcduced per hect are 

par unit of ti ..... 
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86. Too challenge of increasing produotien en the acid soila "ith 101< ferlility in the 

trapies and of delivering adequate teohnology te .... all subsistence tropioal farmere with 

fe" 01" no inputa ia 8tHl to be met. 

87. The Panel recommeuds thet CIAT and lITA discuss and enter into an agreement en 

responsibility fol' the varioua reaearoh componente oonstituting the rARO progralllllle on 

cassava. CIAT, by ooncentrating exolusive1y en oaaaava rather than en ssvera.1 root orops, 

has a more oompreheneive progralllllle and should be more aotively concsrned with Afrioa. 

Sinos Afrioan commen Caesava mosaic exi st s only in Afriea, breeding work will obviouely 

have te oontinu- physically at IITA, but respensibllitíes fOr the breeding work should be 

diseusse:i and agreed upon by lITA and CUT. Any arrangement 01" agreement made should in

elude safeguaris te ensure that no riaks of introducing African cas"ava mosalc into the 

Amaricas can QCcur. The Panel recommeuds that this matter be studiad by the forlhooming 

Quinqlll'lnnial Review of lITA and thet it tben be referred to TAC for polioy guidance. 
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}l. TIlE }lEAN PRODUCTIOIf SYSTEMS PROaRAMME 

(i) Introduction 

88. !leana (Phaaeolus yulgaris) are a very imporlant aouree of protein in tha di"ts of 

middl .. and low inoome familias who are unable to afford, 01' do not produce, animal prote.in. 

Indeed, nearly 35 peroent of world production ooours in the Latin Amerioan regian and an 

estimated 80 percent ie produced en BIlIall farms, the majoi-ity oí the orop gro"ing in a.seo

oiation with mai"". ProdllOtion ia predaninantly on small holdings whieh are aften in iso

lated areas, on diffioult terrain, and with little meohanization and limitad taohnioal in

puta. To odd to his diffioultiea, the BIlIall farmer ia faoed with credit limitations, poor 

enensian ""rvices arld marketing problema, The· form of land tenure gi ves li ttle incentive 

t o inve st in h igher input B. 

89. Per (lapita production of beo.ns in Latin AlDerica has shown a deolining trend during 

the laat 10 years. Under oonditions of lo" technology, yielu.s a.re eommonly from 500 to 

600 ¡",;¡'ha. This oituation ie unlikely to ohanga rapidly unless price incentives otimulate 

investment in improved technology on the fa:r<n 01' a teohnology can be devlssd WhlCh fite a 

low cost sítuation. 

JO. 'Phe moot lmportant cmgle factor limiting yield 1.8 plo.nt díGease. OlA'!' asnisted in 

narrying out a diseaae SUl'V'ey in 12 oountrJ.es and determined that common mosa~c virus, rust, 

anthraenos .. , angular leaf spot and baoterial blíght are major pathogens. Pem; problema 

"uoh as ~poa""a and jiabrot iea are aloo very imporlant. Md to this ths faot that ade

quate supplies of olean ased, at a reasonable Price, are rarely available, an~ it la evi

dent that a. major raseareh eftoM 1a iJoperative it' widespread protein deficienoy is to be 

avoidad in Latin AlDerioa. Few natious have a bean improvement programme of a.n adequate 

standard. Thie placea a heavy responeibility en CIAT. 

(ii) Objaotives oí the Pr0gr_ 

91. The objeotive ie "to illOreas" yield and total production of dry beana (Pha,aeolus 

vulll!ris) in the tropics, especlally in Latín AlDerica". 

92. Aa ita ehort-term strategy, the programme ><ill ooncentrate on ths inoorp01'ation of 

di .... ase resistance into high yielding crossb:red aeleotiens and nationally important 
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varieties. '!lhs emphasis ",i11 be on bean common mosaie virus, rust, anthracnose and 

angular l""r spot among the dies ... ee, and on F}n;poaeca smong inaeots. The programme has 

not yet developed resistant souroes Or methodologies reliable enough to allo,", suceessful 

breeding prograrnmss for resistanoe to bacterial blight and golden mosaic dissasas. 

93. Of the many different oultural systems uaed for bean production, four main araas 

for coneentration have been identified: 

"a) The large scale production under well "atarad 01' irrigated eonditions whora 

neither the ava11ab1lit7 oí purchaae4 inputs nor length oí 8e&8On limit 7ield. 

b) The short season and aornmonly lo" fertility growing "ondition. found in are as 

oí Central Ameriaa. 

e) 'l'he assoaiated ct'opping situation in whieh climbing baans ara grown together 

with other crops, eommonly maize. 

d) The variable growing season situation ander whiah plants would requira homeo

static l18ohanilllll8 allowing them to mu:1miH ;rielO. Wlder ext ...... 17 'II8.1'uble 

ra1nfall eonditiona. 

94. 'Thl. objective wi11 be attained by teohnioal and varietal improvements, through 

training soientists and collaborating with soientists working in national bean programmes. 

Ho*,vsr, the \<ida range of far<ning conditions and oultural practicas under whioh beans 

are grown in the tropíos requires certain logístioal and teohnical limitatl0ns to be ir.

posed on to. CIAT progranune. Initia1l~ emphasis ia towards low cost improvements and a 

limitatíon on responsibilities to Afrie .. until 1980. Protein proouction per unit are .. 

wi11, fo". too present, take priority ovar the improvemsnt oC protein quality. 

95. For oertain aspeots of toe programme, toe 80il and olimatic oondltions at CIAT are 

"typioal. Oonsequently, about half or the bean work le done at CIAT, .. hile other locations 

for experimental work havs been ahosen to be as representativa as posaible oí the major 

bean growing areas in Latin .MIerla ... 

96. Tha Panel reaommends, however, that better infor<n"tion on the loaation and enent 

of the different eaological zones in woiah beana are grown would be helpful in planning 

priorities. An outside ageney might be enaoura.ged te assist in undeJ'taking suah a survey. 
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97. The Panel approvse the objeetives of the ]lean Produotion Systams Progr_. 

(iii) Organization 

98. Sinee the inoeptien of the progr_ in 1913, the team has grown appreoiably, en

abling a greater ampbasi. to be plaoed in the last two ya .. r. en breeding, agrenomy and the 

movement of materíaIs a.nd deveIoped technology towards national prograrnmen. Currently, 'WIG 

."ior ñaf:f 1& ma.de up 01': 8.5 ocre 1IJMIC1a1ilña (pIua one w.canq). 1wo 8peo1al Projeet 

polña, and ene post-dootersl. In!NppOrt arfI 23 reseU'<lll uaoc1&te. and .. aiatan'te (tbree 

'V808l\t) and 28 'teclmio1al1a (l'our ftoOant). 'ftWI !NppOrtinc ataf1' 1s tairl;y e""nI;y d1str1b1:lted 

between _ior reseU'<lll 'llOrar.. 'l'IIe ecre 8P801alist .orbre arfI: a lIiorobiologist (iIe&d 

01' ~). two 1IfP'OI10llilña (one vaoant) ... ~ologist, an econolllilñ, wo plant breedllra, 

t.o patllologilña, &ti entomolÓgist, and .. 80U lIOillntilñ vilo apencls hall' 01' hia 'ti1l8 wUh the 

bean tellll1. '!.'he post-dootorlll te1101f 1& a plant bNttder, and the viaitinc lIJMICialilñ 18 

ooncvned vi th rre:r'IIIPlasII. In the Mal' 1'Irt-are, thare vil1 be .. requirell8nt 1'01' Iñatf to 

.et the needs 01' .. rap1.4ly a:pan4inc int_Uonal oollaboration. An additional agronollliat 

tor 1918 and an additional hreeder 1'01' 1980 arfI planned. '!.'he total lI1i&f'f' in the be&n team 

_ber • ...".. 140 people. 

99. '!.'he Panel notad that there Vas an integraban of soientifio discipline", with breed-

11lg and agroDomy as the oore of the progralMle. Eaeh vorker' s respODsihilitie • ...ere olearly 

definsd. 

100. Tbe leader'e time le dlvided between research leadership and organization, an active 

researoh programme, eorne training reaponsibil1ties and, not least, frequent meetinga 

wi'Wl visitíng c.:maittees, etc. The Panel feels that sorne arre.ngements should be made to 

allow the te .... leader to spsnd more time stimulating and doing r8BSarch airned at the 

achievement of objeotives. 

101. The questiOll. ma;¡r be aslald as to whether an interdisciplinar;y orgs;nization ie the 

best wa;¡r of ruruling reaearoh. It ie olear that, vithin the bean programme, there ia a 

positiva gain in having al1 dieoiplines within the Olla taam. E.mmp1es where ene worker 

has influenced another are frequent: !..S., the pb,ysio1ogical work en carboh;ydrates has 

influenced the work of the mierobiologist ¡ the mierobiologist has given aneourasemsnt te 

tha breeder to investigate the inheritanoe of nitrogen fixation, etc. Althou¡¡h several 
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of th" workers are labellad as patbologists 01' agronomists they have, in ract. had a large 

component oí plant breedíng training. The Panel oonohded that the ínterdisciplinary type 

of organizatíon wa.a running smoothly. 

102. Tha Panel' s attention wa. dr .. wn to soma problema aáaooíated with ool1 .. bo1'atíve w<>rk 

with universitiea outside Latin !merioa. When agreements are raached, it ia sometimes 

neoessary for the CIAT worker. to spend time in making the overseas worke,..s familiar wíth 

the kind of work needed in Latín Amaríoa. The Panel understood that ror same oollaborative 

arrangements this oan be signífíoant in relation to the time avaUable. Fu:rther. tbeN íB 

ínc!'Sasíng evidence tbat genotype....,nvironmant interaotion8 a.re 8uch that some of the work 

underta.ken overseas would hava to be repea.ted at CIAT to cheok it8 applíoation. The ool1a

borativa l;ork witb overseas bad~es ia to be encoura.ged, but such contracts should be made 

with care to avoid overload>ng CIAT atar!. 

103. The Panel hod a. goad opportunity to díaC"'Bs the progratrune anu tú see something of 

the field work. The CIAT staff are dedicateu, enthusiastic a.nd of a. high calibre. 

(i v) Scope of tha liork 

104.. There are. mány facets to the bean programme. lt enoompaSiJCS eoonomlcs, e:::rífIiüaum 

",ssambling and soreening, ab~onorr.y, plant breed~ng, plant protectlon, physiology, mlcrO

biology a.nd soil scienee. International oollaboration and tra.ln~g ~re both a significant 

part of the total effori. The current programme í8 basically only four year" old. 

(a) Germplasm 

Germplasm development is the moet important function and all t"am members 

have a. varyine commi tment • The collection has been screenad and important genes 

are be~ng identified. This has proved of enormous value ín providing material 

to national programrnes. l!ybrid material, reaulting from crOsses made at CIAT, is 

alao supplied. In addition to supplying tbe .... gregating F2 generation. there is 

alBO too facüity to Bupply F6 to 11'8 generations acoording to the various nasds 

of national programmes. The bank holds some 14.000 aooessians, and each ío 

evaluated for up to 50 different attributes. So far some 800 entries have proved 

promising. There ha. been a good back-up by tehe Blometrics Unit whioh hae developed 
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the SIFFRI progranune fol' informat ion retl'ieval; it ia "aH t O be superior t (} any 

other ourrently available, 

The Panel oommends the work on gerrnplasm and would hope tbat a. well planned 

plant-oolleoting programme wi11 be devisad with the objeotive of obtaining genotypes 

possessing oharactel's l'equired for the plant improvement, pbysiology and plant 

pl'oteotion work. A temporary team member, with the neoessary experience, should 

be employed for this purpose. 

The Panel understood tbat the CUT soientists are aware of the dangere of 

moving saeds from one country to another, However, the Panel feels tbat it ie 

necessary to emphasize that not everything iIl known about seed-borne disease and 

tbat the utmost caution should 'be emroiaed in the movement of plant material, Seed 

samples are sometimes received in pOOl' condition and it i. neoessary to plant them 

in tha greenhouse as SOon as possible, 'l'he 8xisting grsenhouse facilities are poorly 

maintained and need improving, The Panel rsOllllllll&nds the aoquiaition of a na" grsen

house, pl'operly equipped for receiving introduced seed lots, 

(b) Plant Breeding • 

Beans are a notoriously difficult crop to improve by plant breeding and the 

CUT programme has "ame cOIlIpEcationa peculiar to Latin flJllel'ioa. The breeders have 

recogmzed the atrOllg regional preferences for colour, the grsat va~iation in ecolo

gical regione "here beans are grown, and the varying inoidenee of pathogens in 

different gBographical area", 

109, CUT now has an enormous pohntial rOl' making crOsses and combining desir-

able cbarac'ters. As an e:x:ample, therB ia Olle arBa at CIAT wherB 130,000 1"2 plante 

have each heen inooulated with <>na 01' more diseases, The brsedel's are concentrating 

oll disease resis'tance oombinad with different bean colour, growth babit and maturity, 

All material leaving CIAT was aaid to have a yield at least a6 good aa the current 

beat blaok variatias. The breeding methodology was demonstrated te the Panel and, 

oll preoent knowledge of plant breeding methods, could not be critioi2"d, A time

table of variety production was presented which may well prove optimistic, 
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Attention ia .. lso focused on breeding for ¡¡:rea.ter stability of yield in 

four plant types. Thare is reason to believe that red-seaded beana "i11 be produced 

\'11ioh are e':rual in yield to black bean varieties. In 1'ield plots, tha Panel was 

shown sor.:e alimbing beans, associated with ma.ize, whiah are of oonsiderable prornise. 

This work could forro a valuable point of integ!'ation between the hm commodity pro

grammes, as coula oollaboration between the bean and caSSava toa¡¡¡s. 

By 1977 tha bean programme "in generate 2,000 F/F5 familias per growin¡; 

,;sason, o.na plan" are undsrway for t"o "yetems of multi-location testinc: 

(1) inwlving 1hree loeatien. in Oolombia, and¡ (2) in .U1e in1oernational nurlMlries. 

110 i8 planned tbat the lII'Iu:\:j.,..looational 1esting vill inolw1e _terial homogeneoualy 

re81st",,.t, 'loo _ral Ioty di_ .... 

"'he Ppnel believes that the appointment of a third breeder should not be 

dalayad until 1980. The third breadar wi11 be required for work with apecies re

latad to ,E. vulgaris and "i11 naed to explore some basie genetie Problema. Valuable 

stuiie" with P. lunatus (11ma. bean) "re being carried out "t Qembloux, Be leiurn, in 

collaboration with CIAT. CIAT Hork on relatad apeeies could not produce results for 

several years, and therefore the initiation of such a prograsnme should not be lone 

delayed. The appolntment of a third breedar .. ould facilitate o:ny "Iorle deail,ll1ad to 

intagrate oommodity progra.mmes in th"t it would 0.110 .. other members of the team more 

time to consider problema relatad to oommodity integration. 

1t >laS etated by GIAT workers t11at the greateet impaot on tha transfer of 

thair technology «ould come i1' the continuity of workers in nat ional programm .. s 

oould be improved. Thia i8 no responsibility of CIAT but th9 problem might in sorne 

"ay be bronght to tha attention of coop&rating governmentB. 

(e) Plant Proteet i on 

The oontrol oi pathogens la approaohed by plant breeding, cultural and 

chemical methods. It ie olear that breeding va1'i.t1es resietant to all disease" 

will be a long procesa. 

The Panel was plaased to l""rn that the production of "olean" seed has a 

higb priority beoau"" soma diseases (!..¡¡;., anthraonose and CBJ.IV) are saed 
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transmitted. Farmers saving their own SlIed are in a vulnerable position. CIAT has 

clearly dernonstrated the major yield inoreases poasible sirnply by uaing clean SlIed, 

Howaver, the mechanism to produoe ""ed free from diaease is poorly developad in na

tional prograrnmes, CIAT could emphasize seed produotion problems in relevant publi

catione, The Panel recornmands that a course be designed for training in the produc

tien and multiplication of "clean" ~c3d, 

A continuoue 3craening procese ia in operation in order to identifY aourees 

of reaistance to the major pasta and il.iseaaes. The Panel considera that this work -

related to comrnon bacterial blight (Xanthomonas phaseoli), rust (UrOlll;yces phaseoli), 

anthraonose (Colletotrichum lindemuthianim), powdery miIdew (Er;Yfi:phe polygoni), 

web blight (Thanatephorus cucumeris), root rot (Rhizootonia solani) and the virus 

CBIf.V anil. golden mosalO -- ia going well. 

A di-sea,se of 1..U1.k:nown cause termed "Problem XI' is causing trouble and t if no 

solution i8 soon found, the Panel recornmends_that the full-time attention of a re

""areh wOrker be devotei to this probIem, also calling en the expertiae of other 

The entomological work 00ncentrates On soreening for resistance to the leaf 

hopper (lli,po,>sca krClemeri), tha mlte (Polyphagotarsone¡nus Iatus) an<.1 Zabrotes 

subfaólatus, The"e studies nhould continue to be supporte'l. 

(-1) Plant Ph;ysiolo¡;;r 

119. Conoomitant ,lith the breeding and agronorny>!ork, tt has been a principIe of 

the bean team that thera should be an understanding of tha a-rchitecture of the plant 

and a determination of tha componente of y1eld, Such an 11l1deratanding might 1ead to 

the planning of changas in plant architecture Or maturity reatures. A olassifica

hon of four plant typea has been arrived at: Typa 1 ie determínate in habit a.nd 

tha main atem nade number atops at fiowering time; Type Il ia indeterminate with a 

short vine, and iha main stem neie number increases after fIewering; Type 111 ia 

indeterminate with a long vine, but is non-climbing and a:rti ficial support for tha 

plant ie not neoesaary; Typa IV ia indeterminate with a long cIimbing vine, and 
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support in nseded, Various ohara.eters have been reoo,,1ed aaaooiatad with eaoh plant 

type, SU0h worK has been of value te tha agronomist, breadar and tha microbiologiat, 

5hading and C02 enrichment studias hava been "arriad out te relata carboh:ydrate levels 

in too plant to pod sat and retention, In addition, the physielogioal atulías have 

evalueted germplasm fOr photoperiod senaitivity, DroU8ht and watarlogging ef'feota 

have also besn considered, 

These are important atulies, and it ia to be commended that atrategic re

search and applied wOrk are interaotíng in euoh a productive mant'l/ilr. The Panel was 

plaased to learn that more emphaais ia being given to climbing beana and to asso

ciatad cropping, anJ. strongly supports thia developmant. 

(e) Microbiology 

121. In the world conten of diminishing anergy raeourae", tha ability te fix 

122, 

123. 

nitragen ia a rnoat important characteriatic of tha bean plant. 

Beana havs a aad historY oí not reeponding to inooulation with Rhizobium 

and thus, at an early stage in the work of tha miorobiologist, i"olatas frem 

different aourass and Boila ware ccllected. Planta inoculated with affactive atraina 

of Rhizobi~n gava yield increasee in Colombia, in 0001 cli~ates, avsraging 50 peroent. 

The nen "tage Was to examine the dif'ferenoes between varieties when inoculated with 

tha sams atrain. Some moat intereating and valuable resulta have come froo> this 

work. Cultural syatems, plant deneity. and eCfect of a.sociation with maize, have 

besn analyzed, Marked differenoea "ere obtained betweén varieties. This programme 

ie nOw at a stage where active cooperation with the plant breeder la enabling the 

inheritance oC nitrogen fixation to be determined. This la unique in pla:ut impreva

ment programmee. Selection for nitrogen fixation aouId be more easily oarried out 

if better greenhouse facilities were avaiIable. 

The Panel considere that thie miarobiologioal work de serves oont inuing 

eupport. 
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( f) AgronOl!lY 

124. lt.uoh oí the agronomy work ia dedioated to yield trials. other tria16 are 

125. 

designed to determine va.rietal ada.ptability 100 diffarent climatio regiens. As a.n 

intermediate etep in the transfer of elite ma.terial 100 nationa1 prograrnmes, sorne new 

se1ections with dies""" resietance are abotd: 100 go into tria1. 'l'he seta of trials 

differ acaording to ased ooloUT and shape preferences, growing oonditions in the 

regions, and die.ase priorities, Programma soientist3 will be invited to select the 

beet materíals for inoJuoion in their own more detailad t1'ia1s, 

In 1976, inhrnational bean yíeld triala were initiated and alao adaptation 

nurseries were plantad, The PrincipIes of the trials are: a) to identify wHely 

adaptad varieties¡ b) to p1'oo.ota tha movament of elite plant materLal in Latir. JlJner~ca, 

and¡ e) to identify varietiee of particular value in specifio ecológical condítione. 

Other wOl"k involves different plant1ng den.itiea of maiza and beans, varying 

spatial arrangement 01' rnaize and beans, rela.tiva time of plantíng of m::l,lze and beans f 

the ,mporlanoe of the maiz. 01' bean genotypa on final yield, and the larga-soale 

testing of olimbing oultivare. It is regretted that, at present, there le no aohve 

mai"" breeding to cOlllplement beana under a mi:md oropping 3ituation. llaize 

breeding i8 not the responsibility oC elA'l' bttt thia work OQuld be a epecial prQject, 

en important part oC whioh might be undertaken in oollaboration with the lCA pro-

grarrune. 

127. Soil Bcienoe studiee have examined the use oC phospbates of differing solu-

bilities, for example rook pboephates, and the genotype differences in toleranc" 

to phoephorous deficiency. 'l'ime has been devoted to the local problem of boron 

daficiency, 

128. The Panel notad that the etudies of pbosphatee and thei1' behaviour in soile 

will be undertaken by the IFOO project at eIAT. 

(g) Eoonomics 

129. ']'he eoonomice group aims at eneuring that the Priórtties oí the programme 

are relevant to production problema in farmere' Cielda. B.r _-.na oí the 
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qI1estionnaire, tarlllera haw ¡i.ven intormaUon on tarm praoUce., and these han been 

oorroborated by 1'ield obaervaUone. Lewle 01' technologioal input VIIl'ied widely 

acoording to tbe &reU sampled. Ceriain lillliting factor. ha,... been quantified in 

relaUon tO yield. It 18 planned to e:nsnd these .tudie. 100 oountrÍ8s otber than 

Colombia where tbe in1tlal veril: has been carrled out. 'l'he economics group al.,o plana 

to carry out vith local agencies a t~leval test 01' alternative teohnologies in the 

HuUa distrlct 01' ColOmbia. 'l'his vill inwlv. 30 tar ... , thr.e bean types (1, II snd 

IV) and tIlO eetll ot cultural practines. Aa vith the other vork, thiB vill provide 

feedback to the rest 01' the bean t8&lll, u ve11 as enabling tbe economista to better 

oontribute to design &lementa of the bean ~. 

'l'he Panel approvee the stron,g intlllP'aUon 01' economioe vi thin the bean 

p~ and., in partioular. !!!§>POria the collaboraUft vork ez ante technologioal 

evaluation and 1'1eld. validet10n vitb ita oon.eql1ent 1'eed.back to technology d.e.,ign. 

(v) Intern..Uonal Collabora1 ion 

131. In 1975. the bean progr __ requested by T.lC to coordinate a 16tin .lmer1can bea.n 

resea.roh netvork. Eaoh nat10nal progr_ 18 uniqlle in rel&tion to ita d.fItP'ee 01' d.svelopment, 

local need.s. etc. Beoa118e 01' tbl .• , 1t vas decid.ed. to allocate up to three oountries to e&Oh 

acientist in the ClAT bean pro~. 'l'here vere exchange visita by eounterpar1; 'IIorkera and 

ClAT peraonnel. Otormplasm deUvery and. teohnical auistance help vere lIOOelerated. by tb18 

arrangemnt. 'l'he variation 01' the ruet pathcgen frOIll reglon to region 11&8 taken oare 01' in 

1976 by testing more than 100 VIIl'ieUu .. lected &8 reaistant or as differential. in 14 

looationa tbrougbout 16tin Amaríea. 'l'his type 01' collaboraUon providas vital intormatioll 

to CIA'l', at tbe sama time being 01' help to the pariicípating countriea. Problelll8 not IIOrked. 

0lI. at ClAT are ... eaaed in other area .. , e.g. d.rought in Peru and golden momo virus in 

Ouaümala, El Salvador and Brazil. ClAT alao maltiplie .. breeding 1III.t.riel at the r8qI1est ot 

partioipating countr1ee. 

132. It i8 obvioua tbet interna.tional oollaboration ie 01' vital imporianoe. Some _heril 

oí the Review Team vere able to ... the aignifioant resulte being obtained in CluatemaJ.a, 

and. 1t was .speeially pleaaing that, On oooasion, the collaboration ie a tvo-va¡y procellB. 
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Bo"ever, interna'Uonal pro~ia place a oon.iderabla reatrioUon on 'ibe ti ... 01' CU'1' 

actentiata, and thia ta likely to inor .... in the oomin¡¡¡ ;yu.re. 

(vi) '1'raining 

133. '1'rainin,g has bMn a oonaiderable oOllPOn.n't oi' the be&n prosra-. In 1975, tor 

8%8IIIPle, the progr_, with about 20 par oant ot tblt re .. arch budget, reoeived 38 per oent 

01' the researoh traineea who included poatgraduate re .. arch interne, •• S. or Ph.Jl. atudenia 

and poatdootoral fellowe. Short ooursea w_ alBO gi ... n 100 upgrade reaearch acientisia in 

national progr ...... 

(vii) Constraints on the i'r<?e;rae 

134. Iio major conatraints lIere tound. Bttio:l.fmc;r would be :l.Japrove4 by reduoin,g 'th. 

trainin¡¡¡ loed on the lIIOat senior atatt, and by :l.lllprov:l.n¡¡¡ greenhoua8 ta.o:l.U t iea. 

(v:l.ii) Conoluaions and Reco..,ndations 

135. It was tound 'that the intBrdillOiplinar;r organisation .... rwmin,g IIIIlOOthly, and ~ 

Panel spprovee the objectiv" ot 'ibe progr_. 'l'he vork ia conducted in an enthusiastic 

manner, and val1l8ble resulte are _rcin¡¡¡. 

136. '!.'he Panel reoo_nd. that se e:r:perienoad plant colleetor be sitached te the bu and 

that s ne .. , and properl;¡r equ:l.pped, greenhcuae be oonnruoted tor plant quaranUne purpoIMa. 

137. Tht Panel rsoownda that the .,ppointment ot s third plant breeder ahculd not be 

de1a.ved, and spproW8 the trend tOllards .ar. work on cUml».ns: be&ns and SSBOoiated aroppin,g. 

$peaies relatad to P. wlfIFia should be inolude4 to a greatar utent. Tht Panel be1it .... 

that oGns:l.deretion should be chan to initiatin,g a oollsboretive progr_ with ICA, aimed 

s1; improv:l.n,g maize var1etie • .,peoitioal17 tor 'ibe .... ooia1;ed, oroppin,g lII¡'11I'ie ... 



- 36 -

C. 'l'l!E RICE IIIPROVEMENT PIlOORUIJIIl 

(i) Intl.'oduchon 

140. !lith the exoeption of Brazil, whieh growa mainly upland riee, the Latín American 

oountries haw adoptad tha semidwarf, high yielding vari.Ues in about 40 peroent of their 

ri" .. areas. TM possibility of irrigsting land for ri"e represente ene of tM greatest 

potentials fer inoreased production of a basie food eOllllllodity. 

(ii) Ob; .. etive 

141. CUT ha. defined ita rice objeotive ae "'1'0 inoreaae yiélde &!ld stabilize production 

of rioe in tropioal Latín AJlerioa with reduced inputs thereby increasing both incentiws 

for production ""d oonsUllption by the needier segmenta of aocietY". 

(Ui) Organization 

142. The present staff oOlllprises a líetwork Coordinator who is leader of the progr_, 

together with a.n engineer and a plant breeder. One senior staff _ .. ber is based on a 

oooperative a.greelll&nt between CIAT and IRRI. 'l'wo other senior posta are budgeted, an 

agronomist and a pathologist j one of these wiU repls.oe the engineer. Peraonnel of a11 

grades totals 31 for 1911, with soae 51 staff _bera projeoted fer 1978. Punds have been 

requested frOlll IJfIDP fOIl en integra.ted training and interna.tional cooperatien projeet which 

inoludes 1m international coopera.tien input for rioe. TM proposal for an agrOllOllist and 

a pathologist in the buiget refleota the need to work en diseaae problems, to tre.nsfer a.nd 

ailapt lIaIUI.g!I .... nt teohnoloQ", to increase seed produ.otion and to ooordinatfl training. 

143. 'fhe present rioe Pl.'Ogr&Iae eil'olves frOlll an earlier, ""d verY sucoe.aM, input into 

researoh. Indeed it wou1d be diffioult in such .. ahort ti .... , a.nd with suoh lillitad re

souroes, to aohieve .. greater illpaot, with suoh benefioial resulta, than hu the rioe 

progralllll!! at CUT. It is generally agreed that the rioe progr_ ha .. done lIost to devalop 

the good 111age 01' CUT and 01' IRRI throughout the regien. The history of the rice progr811D18 

ie already vell dooUllented. 

144. Originally there was only ene senior soientist and the lla:tillUII advantage was tala!on 

to oollaborate with the Instituto colOOlbiano Agropeouario (ICA). As an eDllple 01' this 

fruitful oollaborstion, l.n COlOlllbia, the averace yie1d 01' irrigsted rioe went frOll 3 t,lha.. 
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in 1966 to 5.4 t¡'ha. in 1915. !11th eaoh ~ar there 18 a greater proport1on ot new var1eties 

used b,y fal'llers, '1'he var~et;y CICA 4, distributed 1n 1971, ga .... ;yields var;ying f'ral 50 to 

100 par o.nt aboYe the traditional ver1etie8, 'l'hia work jUBtifies the pol1o;y esteblished ~n 

agreeJlllnt with OUT, and whioh hes been generall;y agreed as "eaoh oovntr;y shonld deterll1ne 

the rioe polioy 1t needa and desires", '1'he benetits ot high yie1dl.ng varietiu he ..... fo.. 

the 1I0st part. been tor low-ino<D8 oon_re, 

liv) stra.tesy 

145, lI'our raain niologioal eonstreint .. 1111it yield - rioe bla.at, Iioja blanoa, 1t8 veotor 

(Sogat" plant hopper), sheath blight a:nd leal scald, Of tnese, rice bla.at iD the ,"ost 

illpOrtant, 'l'he preeenoe oí bacterial blight (Xanthallon&s 0rz-) was oonfixoed 1n Latín 

.... rica in 1976. Resistance to blast breake down rapld1;y, __ there lB " oOlltinuaJ. need 

to produce varieties wlth 1IIproved resistanoe. '1'0 everoallll the disease problema two al>

proaohes are ma<1e: 1) IIUltiline varlllt1ea, and¡ 2) oOllb1ning res1st!lllOll factore frOll 

several psrents tí .. ,!" lIultiple res1stanoe), llenstanoe to the Sogat" plant hoppers, the 

veoto1'a 01 noja b.l.anca. Vll'US, lB available .... a single <1011inant sene derivad 1'1'011 I116. I<ienti. 

tloation of alidltionaJ. senes :for resistanoe, and their inoorporation into superior lin •• , 

ia planned in arder to face the possible ooourrenoe 01 b1ot;ypeS or the peste .llreed1ng fOr 

reslStanoe te sheath blight and lear soald diseaae. has not ~t been initiatll<1, 

146. A rundalHntal Cl.eou1on 1Ias tilin that nuraeries Sbonl<1 be t"oxoed. lIltll planta a.:1aptea. 

tOr tne reg¡.on. In partloular, tne plants SlIoUla. .... t tlle rllqul.rIIraents oí' speeial. agrono-

1110 problells, gr"in type lUl!l qUallty t"Or 1I1J.ling and ooolnng, Twenty ..... igllt seta 0:1:" nur

serles (VIRAL) were <1espatenea. ln ¡'J'/b to lO oOtll'l.tries l.II Latín !IOeNoa. Tb1.8 W!lS " 

slgnlr10ant developoent. 

147. .\pproprlate raaterial frDll II!RI 1Il11 oontlnue to be evaluatll<1 for ~oth d.eep "..ter 

aml upland Con<!.1t1onS. Alter lnltia.! .valUBtion &t CIA'l't sny llatel'lal suitably 8I1apted, 

Wlth ¡oca. p"ld potential., grun qllallty and resistano<!, wll.l. be IIUlhpl1ed to llalos up 

nurseries tor the International l!l.e" Testlng Progr_ f'or Latln !IOer1oa. 

(v) InternahonaJ. Cooperatlon 

141l. The "SelllDar on R).oe Pelloies in L"tin !IOerica", whieh took plac. ln Call, COIOlllbl&, 

in 1972, established an agreed policy lIlth Imil conoern1ng lntern..tional oooper..tion. In 
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1976, a prograJIIH of in1:emaUOD.al rioe 1;rials fOl' Latin AUrioa wu establiahed, and 

responsibility for ooordinatien with nstienal institutiens resta with CU'!'. Eiatrt n1ll'seriu 

.... re received frOlll IRRI representing rice for upla:nd oonditiens, a rioe blast nu.rsery, a. 

aheath blight, a deep wa.ter a.nd ene nursery of varieties for high salinity. On1y the latter 

wa.s not pla.nted a.t OlA'!'. 

149. Tbe CUT rioe progralllle oollaborates with different interna.tional institutions in the 

distribution ol new Beed varieties. As a result of this oooperation, IO'l'A seleot .. d ene 

line in 1976 and naaed it fOr Gua.te .... la.' also th .. rio .. progr_ ol INIAPaeleotad a.nd ll8IIIed 

another line, 

150, The Panel considera that the usoutien ol interna.tlonal ooordination la a. flmd_ntal 

step in the prOlllotion of teohnology leading to the inorea.sed produotion ol rioe, '!'he visita 

Ilade by senior staff to nahenal progr_s have rene .... d the interest of the national insti

tutions. This wa.a olearly de .. onstrahd to those ...... bers of the Panel who visitad Brasilia.. 

151. In additien, the Panel OO/llllends th .. training a.speots of the rio .. progrBllllM. There ie 

clea.rlyan international delland in Latin AUrioa 1'01' extension visits by CU'!' ataff. 

(vi) Constraints en the Progree 

152. The P ...... l oonsidere that, in spite of the illpact the rioe progra¡me has had, there 

re .. ains .. uch more to be done. Objeotives will be diffioult to aohieve unless the personnel 

la brought rapidly t o full strength. 

153. '!'he la.ok of tra.lned personnel &t national level will put severe restriotiona en the 

tranafer of new teohnology and the adoption of new, high yielding ve.rieties. Upland rioe 

has received Httle attention a.nd will present .. ven greater problems. Upland rice oulti

va.tion ia afien of a te"porary nature sinoe 1t is used principally lOS &flcolonisatien" orop 

before the establiahllent of pasture. It is hoped that olose oooper&tion bebeen CUT a.nd 

lMl will bring real benefits in this respeot. 

(vii) Conolusions 

154. The Panel beli .. vea the rioe progr_ &t CU'!' to have been highly euooeasful. Cur

rently, 80 per cent of rice produotion in ColOllbia is frOlll nav varieties, Equal1y sueoeBsful 

has been the training of teohnical peraonnel for natiOllal reeearoh a.nd develo¡nent pro

gr_s. 
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155. The creation of a good illa.&'!' for OIAT has stillulated the deraand for llore 

CIAT/IRRI work on al1 aspects of the rioe orep in the regien, especially in re1ation te 

rice blast. 

156. 'l'he Panel cOIlIIends the propcsed new posts, and s'll6S!sts tbat early ellpbasis be given 

to upland rioe with particular ellphaais en disease re sist e.nce • 
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D. TIIE ANDEAlf REGIONAL I(AIZIiI UIIIT 

157. DuZ'ing 1976, a new progra- evolved and waa designate<l aS the CIMMrl'-CUT Andean 

Region&1 Jlaiza Unit. There has been a reduction in CUT-originated work, lIhil .. internat lonal 

óOoperative aotlvities and oroP proIIotion have been inerease<l. The Senior Staff oonsista 

of an entmologist (Coordinator) and a plant breeder. Funds for the lIaiza relq unlt are 

provide<l through a grant 100 OIMIIY'I' frOll CIllA. Provision has been llade for a. third soientist. 

158. Opera.tions ..... re initiated in Mq 1976 lIhen one senior staff raellber was posted 100 

C&11, and in Janll&r,y 1977 the seoond ...... ber of the hall arrived at CUT, No :t'urther in

orease in staff ie projeoted, 

159, The objeotive of the Unit ls 100 provide a link between CIMIIY'I'-CIAT and the Mal,... 

Nationa.l Progra- of the Andean lIegion (Bolivia, Colmbia, Eoll&dor, Peru and Venezuela). 

The tasa travels extensival)' throughout th .. re'gion - SOlle 60 per"",,1; of the ti ... so fa.r 

in 1977. Work .. t CUT ineludes experillents with lIaterial originating at CUT and Andean 

Zone regional 101'1&18, Seleotion oritería inolude planta for poorl)' drained 80118, planta 

with reduced height, and planta oa.rr,ying the opaque-2 gene and vitreoua endospeI1l, 301M 

seed lIultiplication le ea.rried out for testing in 10he Andean Zone national progra-, The 

Unit will aleo prmote the emhanga of .. aterial, aesist in the organizstion of hiennial 

raaize workehops, proIIote tra.ining courses fOl' production agronmists, produce a.n annuaJ. 

report on lIalza i .. prove .... nt, prOEOote the establishment of Ilalze produotion prograaraes with 

10he objeotive of inoreasing )'ielda per unit area and, finally, identif,y oandídates for 

10raining both at CIMMrl' and ClAT. 

160. This ia a fOl'llidable list 01' objectivea 1'01' a IDáll te. spending half oi ita ti .... 

travelling. The question has to be asked as to lIhether oertain require .... nte of the Andean 

Mgion are being sdequstel)' assessed, There are two aspeots particularl)' illportant to 

Latin AlMrica which, in the Panel' B opinion, are not sdequste1)' covered b)' the CIMKYT

ClAT oollaboration, The bulk of beans is produoe<l in a Ili:md oropping aystell wi10h lIIaize. 

Considerable effort ia devoted to the produotion of iIlproved bean plants but nothing ie 

being done to detel'lline whether iIlproved "aize t;ypes oould be produoed for the speoifio 

orop aasooiation. Thi. a.spect Ilq be eO regional that CIMMl'l' would not oonsider it to be 
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ane af ita objeotives. The seoond aspeot the Panel wisbes to drav attentiOl1 to la that lI&ny 

diaeaaes and pests are serlous problella for lIalze in the Andea.n re¡¡ion. In 1976, downy Ilil

del< of raaize (Sclerospora Borghi) ws.e reported for the lirst ti ... in several countrieB in 

Central AIlerioa, Venezuela, Bolivia aIld Brazil. It has aaused serioue yield loases in 

Vem zuela. a.nd Il~ beOOllle <me of tite Ilajor problellB al tropical lIaize in the Allericas. Con

sidering the sericusness of the prOblell, the aagnitw.. of the e!foTi to oontrol Él. 80rghi 

oamot be aa.equately handled b;y existing CIIIlIl'l'-<lIAT persomel in the Andean re¡¡ion. 

161. The Panel reoCllllends a thorougb asees-m ol the situation of downy lIildel< infeo

tion in Latin AIlerioa. 

162. More .. ttentíon needs to be ¡¡iven to the definition ol the respecti"" reeponeibUU:l.ee 

of CIIIlIl'l' a.nd CIAT for tba 1mprovement o:t _be producUon in Tropical lALt1n_ AIoerioa. 
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E. TllE ROLE OF CIAT IJf GSIOO'I..ASJI COLLECTICIJ UD COI'SEll'I.l'l'IOli' '. 
(i) General Consid.erations 

163. CUT has a _jor cOIIIIlIitIJent to the ool1eotion and distribution oC gezupl_. In 

paaturea and forages SOllO 2,000 acoessions, inoluding 570 stylosanthes, are in the 001-

leotion. More tban 2,000 entrilla in the oaasava ge11lplaBII oo11eotion have now 'been evalu-

ated, In 1976, CUT acoepted priDla.ry responsibility under IBPGR for the llaintenanoe and 

oharaeterization of Phaseolus ge11lpla8lll1 of the 12,000 saaples already reoeivod aOlle 

7,000 havo 'been Ilultiplied and oharaeterized 1I0rphologioally¡ another 3,000 ar<I ourrently 

being Ilultiplíed, It ia olear i;hat store.ge and evaluation oC the total oolleotion la a 

_sslve undertaking, 

164. NllIIbers alone are not an lndioation of tbe oaapletenesa of a ool1eotlon ol' the ex-

tent to whioh total genetio variation has 'been BBllpled. Inde.d, as the work progre ases i1: 

la 'becomlng evident that there la a need for further detailed oolleotion, Sufficient evi-

denoe ia now available to indioate where active ool1eotion should take place, Por exallple, 

ít l. esti_td that only a SIIall proportlon of the genetic Ilaterial of olillbing 'beans i. 

at CUT. The aituation 18 probably 'better fOl' bush beans, The work oC the plant physiolo-

gists and pathologists would 'benoCit iC a wid.er range oC gezuplaSll vere available, Physlo-

logista and patholagists are in urgent need of oertain plant charaoters whioh tbe breeder 

can also incorpcrate into the Ilaterial for final distribution. Wild genotypes oould be in 

danger of physícal losa and there is an urgent need to widen the genotio base available at 

ClAT. 

(H) CUT ProFOsals 

165, Being aware oC the illpcrtanoe of plant co11eotlon8, OUT has planned a nev Unit of 

GerlllplaBII DeveloPll"nt. The excenent new seed-store facilities should 'be oomplete by the 

end of 1977, In addition, speoifío funding has 'been provided COl' oomputer services for 

inf011lation retrieval and amputer anal~ses. Tbe now Unit has 'been charged witb "tbe 

re spcnsibil it y oC assellbling, .. aintain~, evalusting and distributing gezupl&BII in 

auppcrt oC Phaaeolus 'beane, o&ssava and forage legllll8a," The evalustion aspeot is "om-

Il8nted upcn 'below. 
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166. By 1978 the ataff running this Unit "i11 include a genetioist, a bioohellist and a 

phyaiologist, and by 1979 it ia proposad that the total staff will nUllber thirty, inoluding 

nine of prOfesBional grade. The genetioist will have respotlsibility for the starage faoility 

and for a.Bsellbling, llaintaining and distributing germplaBII. He wi11 aleo have the respotlsi

bílity for .. oatalogue aystell. The bioohellist wiU oontrol the analysis of seeda, !l..,. for 

protein, organio aoida and trac. metale, and ot plan1¡., .t.J[. tor 4lIlSJMB and oont.nt ot 

varioua elemente. 'lile bioohellli8t vill &l.Bo ha ... 1¡he taak ot IIOnitoring ohara.oteu imporlant 

for oonBWller nutriUon. 'lile phy.iologi.st'. will _inuin th. wge1¡ati ... ly propogat.d ge .... 

plu .. and vill develop n .... thodology tor noring and d1nriblnion. 'l'he culture ot 1D8l'1tin 

tiBBUe and ihe use ot ver,r low temperatura. v111 aleo be part 01 the phy.iolo~ia1¡'. duti •• ~ 

167. Cooperative work wi11 be set up with Latin AJMriean, United Statee and European 

centres. 

(iü) The Panel' B APPraisal 

168. Gra.ve dangera u::ist whenever gerllplalll1l iB lloved freo oountry to oountry or from 

oontinent to continent. CUT has very good cooperative arrangellents with the ColOllbian 

plant quarantine a1.If;horities and f"ull preea1.If;ions are observed. Nevertheless, the Panel 

dr"wa attention to the n .... d to provide for a.n additional proteoted greenhaua .. far the 

reo .. phon and indexing of lIaterial a:nd for cont inuoua illprove .... nt of teohniques for th .. 

prevention of the tranamission of diseaseB. 

169. CUT ecientists are oognisant of th .. probl .... , but th .. use of advanoed teohniques 

for distrib1.If;ion of seed and aeeXllal propagative ma.terial are not yet in oper&tion. The 

techniques of ... riat ...... tic tip oulture a:nd storage und"r liquid nitrogen should be strongly 

encouraged. IIeristellatio tip culture can elillinate viruses and fungi frOll the plant ma.

ter1al, b1.If; th1 s lIust be e onfirll"d by aubsequent índe%ing. Pu:rthermore, viroid e cannot 

be elimínated by this techníque. Storage under liquid nitrogen for lIany y .. ara would reduce 

the expensi"" planting of aseXllally propagated o ol1ect ion". in the fi .. ld where they can be 

¡ost 01' infeoted by pesta and diseasss. Costa of invest .... nt in such techniquee for the 

eafe handling of ge:mpla.S11 are ..... 11 in oOllparison with that 01 the urgent wark whioh "ould 

ha"., to he undertaken were naw major diseases to beccne established. The ne .. d to iIIprove 

quarantine teohniques in topioal AJMrioa íB we11 illustrated by the arrival in reoent yeara, 
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probably through commeroial ohannela, of three eerioue diseases, ooffee ruat (Hemileia 

vaatatrix), downy mildéw of maiza (Solerospora aorghi) and bacterial blight of rioe 

{XanthOlllones oryzae}. 

170. It lIay be deairablé to grow some apeoies ",t a.n interooediate site where the cropis 

of nO illportanoe and where rigid inspeotion and phytoeanitary Il .. a.ures oan be talaon. Por 

example, so .. e tropioal oropa are soreened in transit, at Kew Gardens, England. The intro

duotion of a aerious diaease into a new area oould have diaaBtrous repercussions; CUT 

ia aware oí the illplicatione. 

171. The Panel has reservat iona ooncerning the proposals for "CIermplaSll DeveloPllent" • 

The function of a germplaSll bank should be separate frOll allied acienoe". The central 

objective h the a.sellbling, lIS.intaining and diBtribution of germplaSll. Additionally, it 

ia neoeese<ry to develop a data. atora.ge and ... trieval ayatell. The work 0:1' the proposed 

genetl.ciBt a.nd, partioularly, the physiologiat, oan be related to the oentral requirellent 

of a gertllplasa bank and the .... propo .... d poata a ... endoreed. However, their lIain activities 

should not be pbysioally centred within the new building at CUT because of security rhka 

and other hazards such as fire. The Panel believes that there are lIB.nY faoets 0:1' the 

ongoing oommodity progr_s .. here a well organi""d bioch_iBtry laboratory, under a senior 

bioch .... iat, oould .. alao a signifioant oontribution. The Panel ie not able to endorse the 

concentratíon 0:1' biocheraiBtry in "germpl ...... chemotaxonOlly" aS índicated in the budget 

projeotions and recOllllllends a wider role in the COIIIIodity progl'allllee. 
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F. TIlE SPlOOIAL STUDIES ll'NIT 

172. Thia new Unit "as started in 1975. in part to provide a lIecha,niSll to et1sll:re that 

oerta.in a.otivities of the famer SIIall 1I'arIIe STatellB Pro~ ""re not negleoted. Ita 

.. ain activity ia devoted to exploratory atudies on innova.tive new produotion ayatema in

volving ne" erope. oOllbinations of oropa and animal s, and orop oOllbinations not oovered by 

the .. ajor cOIIIlodity groups. The Unit is no" underataffed. oving to the departure of ite 

only Senior Scientiat in 1976. 'I'he total te .... i9 at present cOIIposed of four seientistll 

and 12 supporting ataff. 

173. 'I'he Speoial studieB Unit has inUiated work in 801lI0 illportant area.a including lIinÍllUII 

tillage. use of living lIulohea, cyoling of nutriente frOll one crop to another in assooia.ted 

plantings, and unconventional use cf nitrogen-f'i.ting trees or ahrubs, !!..g. Leucaena 

leucocephala, in perennial/annual orop aaaooiationa. 

174. Jlinimum tilla.ge and living lIulch work la of apecial illportance to the hUllid tropios 

in general, and Latín AlIerica in particular, beoause of the f'requent cultivation of ateep 

landa and the dangers of soil erosiono SIIall farms groving tree eropa or root erOpa are 

apeoially vulnerable, and the adoption of soil protection and conservation pra.otioes ia a 

necessity if these farolera are to aurvive and profit on ateep lands. 

175. 'I'he Panel oonsidere that there are a nwber of problells in Latin Allerioa which oould 

usefully be inwstigated on an exploratory basis by the 5pecial studies Unit. Por example, 

the dellonstration of known soil and "ater Ilanage .... nt techniqtlllB on the hillsides 01' the 

Andes and in the hUllid lowlanda calla for a larger involvement by th .. Speoial Studiell Unit 

at the experillental sitIOS of the eOlllloditT groups, e.peoially when these are on small farola. 

176. A prof .. ssional sociologiat engaged in studies en the adoption 01' new teohnology by 

BIIall farmera i. attaohed to this grouP. 
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IV. TIIE ANIIIAL PRODUCTIOII PROGIWIIIE 

A. '1'J!E BI!:I!:F f'llODUC'l'IOII PllOGI!AlIIII!: 

(i) Histor;¡:; 

177. CIAT oOllllenoed liorle on a. Beef Produotion Systells Progr8lllle a10 10he end of 1969. "i1;h 

s group of soientists in ths different disciplines esaential to making progresa in the attain

,..,ni of CIAT' s objectives in beef produotion. At that ti ... , the overa11 objeotiV& was "to 

inoreaae oatt1e produotivity in the lowland tropíos oí Latín AlReriea between the tropios 

oí Canoer and Capricorn and at elevationa belaw 1000 11." 1t was reoognízed, however. that 

the lJain priority liaa the developllent of teohniques fOl' econOlllie beef produotion in the 

vaat areas of highly aoíd infertile BoUa unlikely 100 be intenaive1y used for eropping. 

178. In July 1973, CIAT invited a n1lllber of' scient1sts frOll varioua countries 100 join 

a Beef Cattle Revie" Teall to exaDline and evaluate ths progress which hsd been lIlade in 

CIAT' 8 beef prograllllle sinee 1t s inoept ion. The a:uJIJIIary of the Beef Cattle Review Teall' s 

findings and reoOll1Jendations i8 oontained in the report lIade to elAT. Thi. review hall 

found that CIAT'. Beef Prod\ICtion 5ystells Progr_e was too wide, and needed oonfining 100 

aotivities in the priority areas to aohieve Bucoes •• 

119. The preViOUB seven ;reara' worle of the fOrll"r Beef Produotion Systella Progr_ de

fined the pasture problema in the diffioult in1'ertíle, higb aoid, high alUlliniUII (looa11y 

oalled "allio") Boile of the Co10lllbian llanos, lIith the state of knowledge at that tí,.." 

it was not 1'ound possible to produce a peraistent legme so vital to illproved pasture 

developllent in these areas. 

180. Reoently CIAT has presented a "Propoaed structure and .letiviUeB oí the Beef Produo

tion Progratll" whioh oonoentrates researoh and developllent on the problemB of the infertne 

a.oid soil areas of the South AJaerioan trapíos. The new tit1e, "Bee1' Produotion Progr_". 

is a refieotion 01' a ohanged ellphasis in thiB illportant liorle, It augura we11 fOl' the future 

developllent 01' Buocessful lepes and pastures which will markedly inorease beef produo

hon in the poor, highly aoid soils of the Colombian llanos and Brazilian oerrado. 

(ü) Orga.nization and Strateg,y of CIAT' s Current Beef Re@earoh 

181. The Beef Produotion Progr..,...e ie very oOlllplex beoause 01' the re1atively large n1llllber 

of disoip1ill<!B and a.otivities involved. the oonsiderable distances between testing centres 
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and the problema oonneoted with the integration and deploynoent of senior and teohnioal staf1'. 

At pre .... nt, most 01' the researoh ia done at CUT headqua.rters in Palmira, at Carimagua in 

the ColOllbian llanoe and in the CallOa Valley on .. farmer' s land at Santander, 41 kili frCll 

Calí. A ne" 185 ha. property en poor acid soíl (ultisol) has recently been obtaíned 8.t 

Santander, He re , prOllliaing leguJlles and grasBea will be .... leoted for further trial at 

Carimagua, and at the Cerrado Resouroes Centre near Brasilia in collaboration with EMBRAPA. 

182, At preaent there are 18 senior oore staff positions 01' whioh thrse are 'BOsnt. In 1918 

there wiU be a total ""ientifio and superviao17 staff of 50 together with 141 olerioal 

and other staff. Aleo there is ene non-<:ore eoientist act.ively engaged in speoíal aspects 

oí the Beef Produetion Progr ......... 

183, Contacta between the Beef Produetion Progr ........ and other lnterno.tional Centres "iU 

be llÍnimal and oan only be expected to develop elíght1y in th .. future, This is because the 

nature and objectives of the be"f prograMe at CUT are generally quite differeut frem those 

at the other relevant centres (lLeA and ILRAD). 

184. Relatíonahípa with natíonal progranvaes wUl inoreaae in the future, A major co11a

borative programJllé ie in progresa with XCA at Co.rimagua (reoently renogotio.ted), and 

another cooprehensive programme has been planned in o.ssoeistion with EMBRAPA st ita 

Oerrado Reaources Oentre, The establishment of the new CUT ststion in Santander ia on 

land purohased for the purpose by the Fundación de le l!ldooación Superior (FES) and leased 

to CUT o.t a nominal rento ?'he .... agree_nts allo" CUT to do all aepaota af researoh withín 

ita Be"f Productíon Progr_ in both Colollbia and Bro.zll in direct collaborat1on with .n&tional 

Bcientists. ?'he selva regíon (tropical rain forest) of Somh Arlerica íe being cleared for 

pssture illlprovement in s nlDlber of oauntries. Senior beef staff are being oonsidered for 

autposting 100 a selva atation in PerU Or Brazil, 

185, ThesO!' aotivities at tha no.tional level aerve a basio researoh function ro.ther than 

!In outreach funotion. It "",uld aeem that there ie a need for expansion of omreach to 

other countries in the ímpaot area, A first step towards thia ia already contemplo.t..d in 

a survey progrWll1le to ohara.cterize ...... as in terms of olimate, Boíl topography, vegetation, 

infrastruoture, pa.stures, beef production, animal health and eooncníos, A similar st1.ñy, 
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with special rel:'erenoe to oat-:le reprodootion in selected areas 01:' Lat in Alleriaa (the 

llanos 01:' Colombia and Venezuela, the aerrado of Brazil, and the aelva oí Peru), ia being 

planned to start late in 1977. 

eHi) Main Objeatives and h"lda af Investigation oí the Beef Progr&!!lll! 

186, Th .. ae can be s1DIlarized briefly as: 

- Aasembly oí a geraplasm collection oí eootypes of legumes (and aaaociated rhizobia) 

and grasBes by active neld ooHectian and introduction through cerrespond"noe 

with naticnal institutiens, 

- SeIeotion ef promising l"gumes and grasa,," and their further evaluatien (usually 

with grazing) at CUT headqu&rters, Santander, Carimagua and the Cerrado Reaeuroes 

Centre in Brasilia, all repreaenting different stress conditions, 

- Det"""instien ef mineral deficienci"s in seils in th" target areas, "ffects of the 

. illportant nutrients on growth oí prOllislng l"gufl"s and grasses, and the identifica

tion of pasture plant linea tolerant to soil stresses (including Al) and el:'ficient 

in the use of phosphorus. 

- S"ed production and effic1ent ""ed prodootion technology of the best legume and 

grass línee .. 

- Aaseas .. ent of promiaing legume-grasa Ilixturea (with economioal fertilher addi

tione) in ternos of anillal perferaanoe at Carillagua and the Cerrado Reaauroe" Centre 

in Bra.silia. 

- Study of individual oOflponenta of anillal Ilana.gellent and hea!th under varioua nU

tritienal 1evels illposed by na.tive and iflproved pastures, 

- Integration of the dii:'terent aOflpnnents stlliied, inollliing those indicsted by 

eoonOlllic surveya and analysis in the target areas, ioto beef product1on ~ in 

oooperation with national instittttiona. 

(iv) COIIIIents on Different Faceta of the Beet Production Pr0f!I'l!ll!!e 

187. (a) EXPerimental Sitas 

(aa) The development oí the new Santander station should apead up the pre

lilllinary identification of prOfliaing legumes and graBa eootypes tor tria! at Carilla.

gua, the Brazilian Cerrado Resou:roes Centre and eleewhere, However, if there is 
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too lIIuoh effort at Santander, the real problella posed in the lla.nos a.nd in the 

oerrado will not reoei~ the oonoentrated attention whioh ia urgently required fer 

CIA'I" s suooesa. 

(bb) At preaent there is only one senior aoientist sta.tioned at Carillagu&. 

It ia suggested that more scientifio sta.ff are needed en this sta.tion, partioularly 

as progresa ia made towards suooessful leglllle-based pa,sturea in the llanos. 

(00) It ia reoognized that active olearing of th .. selva. region of South 

AlIerics. la taking place and that serioua aorub regrowth problella ha~ occurred. 

Howe~r, senior staff sheuld not be posted te sel11a statiens in Peru Or Brazil 

before th .. omplex and extensive lla.nos a.nd oerrado researoh a.nd de1felopment ia 

firmly eatablished. If a declslon ia O!twntually lIade to oOll.llenoe werk in the selva, 

oollaboration wlth IVITA of Peru should be seriously considered. 

188. (b) Use of Baokup Servicss 

(aa) In th .. illplell6ntation of the be .. f produotion progr_ it ia essential 

that a11 experimenta are properly plannsd with the aid of ths Biometrios Unit, In 

thia w8Y, definitiva results, whether positiva al' negativa, will be obtained frOll 

all the work in progrees. It is better te oarry out fewer, well planned experimenta 

than a ra:nge of observation trials which o:t'ten given resulta of doubtful value. 

When large soale grazing experillenta are being established, the biOlletrioia.n should 

have an active role at the planning stage. Par .... ehra o:t'ten overlookiod by the 

soientist oa.n then' be ineorporated into the experiment so that lIIeaningful resulta 

Can eventually be obtained. 

(bb) The oapacity to monitor the mineral status of planta a.nd soUe needs 

to be considerably illpreved at CIAT by the provision of modern equipment a.nd by 

placing a akilled a.nalytical o_ist in oharge of the ohellioal 1 aboratory, 

(00) CUT greenhouse facilities are ina.dequate for raiaing all the legllll8 

a.nd grasa eootypes being collected in the field, for testlng r<Osistanoe to 8011 

stresses (!l..K. Al), diaeasea a.nd inaec"ts, a.nd for any oroaeing work needed. 
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189, (o) Legu!!! a.nd Grasa IIIp¡;:ovell .. nt 

(aa) In the searoh for adapted le¡¡mea, lIIost of the Prllvious work has 000-

oentrahd on the stzlosanthes apeoies, partiouiarly ~, guyanensi., a.nd tbie has heen 

due in part to a laok of legue agron ... iats, If sucoes. ie to he aohieved in the 

inf'ertile, ver¡ aoid soile of the llanos and the cerrado, the acape of the le¡¡me 

evaluation researoh will need to he e:r:panded in the field. More work iB needed not 

only wtth the ¡¡tylasanthes apeeie., but aleo with several cther le ¡¡me s inoluiing 

the Oentrosema Bpeoiea, ih .. DeBllodiUll "P, lilce Q, ova.lifolim, a.nd Leuoa.ena 

leuoooepha.1a. For exaJlple, if the nutrient and rhizobiura problema of' Leuca.ena at 

Carillagua. oouid he solved, tbiB legullle oauld lIaIce a marlced oontribution to the pro

visian of high prctein forage during tbe dr¡ ""ason, Aleo, the area af the graBe 

Braohiaria deoumhena iB rapidly inoreasing throughout the 80uth A/IIIIrioan trapios, 

so it tB essential to f1nd a l .. ¡¡me whioh ie oOlllpattble with thiB vigorous graBs 

¡¡¡peoies. An;¡ e:r:panded le¡¡me evaluation work in the field will require ... t least ... 

second agronOllist, 

(bb) The inolusion of a grasa agronOlllist in the new heef produotion pro

grallllle ie a progréBsive .. ove, Preliminary evaluation of the large nmher oi graes 

eoctypeB available in the gene pool needs to ineluie suitable grazing treatments 

with eattle. Ho .... ver. onoe the llore prOlliaing eoctypee havo heen identified, there 

is a need fOl' sillple experimenta to determine their ability to give liveweigbt 

gaine in young steera over the ..,.in growing ""aBon. Sma.ll plcta up to 5 ha., a.nd 

in duplioate of the va.rious graBses with a o¡;nmon legume, cculd be usad fer thia 

purpose, Such experimentation ",ould ensure that enly one Or two of the IIOst pro

lIieing grasses is used in large-soa.le grazing exper:lment B whioh dema.nd oonsiderable 

input s of a range of resouroea inoluding research staff,labo11l} cattla. fenoing, eto. 

(00) It ia ncted that three of the vaoant senior scientist positions are 

for a forage breader. plant patbologist and plant nutritionist respeotively, 'Ji!!! 

Panel supports theae oore appeintll8nts as tbey would oensiderably strengthen the 

wark on seleotion and improvement. partieuiarly in l"guIlIas, for resistanoe to dieease 

a.nd Boil atraese. (!. • .s;" A1), Ho""ver, the a1ms oí the breeding work need to he 

olea.r1y defined if BUIleess ie to be aohieved, 
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190. (d) Soil Mineral Deficiencies 

(aa) The economic correction of soil mineral deficiencias presents a 

challenge in the more remote areas of the llanos and cerrado with poorly developed 

infrastructures. Careful attention needs to be given, in the staffing arrangements 

for the new Beef Production Progralllle, to the problems aesociated with mineral defi

cienoies in the infertile, acid soil areas. Solution of these problems is vital to 

the progresa of the whole beef progranuae and needs to be given the highest priority. 

Most of the regions are deficient in phosphorus, an essential for growth, protein 

production and persistence in both legume and grass. As sulphur is as important as 

phosphorus to growth and protein produotion of legumes and grasses, the sulphur 

status in the soil profile s of the llanos and cerrado should be surveyed as soon as 

possible by CIAT Or by contract with an appropriate organization. Minor elements 

likely to be deficient in many areas incluie IBolybdenum and zinc, and these should be 

given special attention. Because of the importance of phosphorus in the soil-pasture

animal system,a major effort is justified in: 

Intensive stuiies of the value of rook and other forms of phosphate in the estab

lishment and maintenance of legume-grass pastures. 

Selection of legume and grass lines with a high efficiency in the use of phos

phorus. 

- Determinabon of the minimal phosphate applioations necessary for the persistence 

of promiBing legume-grass mixtures under continuous oattle grazing, and the 

monitoring of the phosphorus transfer from the soils to pasture and animal. 

(bb) The provision of relatively cheap phosphate is vital to the development 

of improved pastures in CIAT's target areas. It ie important for CIAT to encourage 

the eurvey and colleotion of data on native phoephate depoeite in South America 

through national and international organizations, especially that of I.F.D.C. 

191. (e) Seed Production 

The development of seed production technology for the promising legumes and 

graeses neede to be intensified, not only by CIAT but also by national and private 

organizatione in the South Amerioan tropice. Teohnology associated with economic 
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tropioal pastura seod produotíon ia in it s infanc;y, and requires a lot llore effort 

to ensura that inareaaing quantitiea of commeroial aeed are available to farmara 

for ths rapid expanaion in tropioal pasture develo¡nent envisaged. Aa CUT developa 

illproved seed production technologr fer ita new pasture cultivara, it is easential 

that thia teohnologr be made avsilable quick:l;y through suitable OIAT training acurses 

and direot oontaot with national organizations. 

192. (f) Cattle ASpeota in AssesSllElnt of Improved Pastures 

(aa) In testing-the produotivit;y oi illproved leguae-graas pastures, the 

following aepacta need to be taken into oonsideration: 

- establiahlaent of a test pool of cattle, adequah in nmber and qualit;y 

(t .... t herd); 

- applioation oi appropriate osttle management, partioularl;y seaeanal mating, 

"entrolled weaning and cal:!' rearing¡ 

- supplementar;y feeding with apeeial reference to P, Cu and COi 

- identification and control of spacific dieeases in the test hord, particu-

larly these contributing te calf mortalit;y and affeeting reproductive 

perfOl"DBllce. 

(bb) The testing ef grasses and legumee, singl;y 01' in eaabination as paa

tura, requirss a ready suppl;y of suitable oattle. This involves steers for pasture 

testing (legume pereiehnce and liveweight gain) and eOWs fer stulies involving 

calving and llating llanage .... nt in the fra.tMwork of pastura imprOvellent. Ths Panel 

believes that the test herd ie inadequate in nlllllber and qualit;y and neede to be 

strengthened considerabl;y. Furth"ruere, use of a single ~ indicue bread (!.S., 

Nellore) should be oonsiderad. Suoh s process takee several yeare, and it ia thera

fore urgent that the purohsae of seleoted breeding stock be lnitiated as eoen as 

poeeible. 

(oe) To make IJa.xiIJ\lII use of improved pasturss, llodem llethoda of animal 

management have to be usad. In the llanoa of ColOllbia and the oerra.do of Brazil 

ourrent managsIJent practicee, involving oontinuoue mating and natura.l oalf weaning, 

as .... 11 as health, oould be eubstantia11y :i!Ilproved. It ia therefore esaential that 

the beef programme pa;y partioular aUention to appropriate beef osttle lIanagellSnt 
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praetioes. Suoh aotivity ehould not deperd on the successful eatabliehl1lent of 

le~-baBed pastura¡ indeed, it ie deeirable that it start immediately on nativa 

pasture. 

(<id) In a similar wa;¡¡, lIuch of the target area ie known to be phoephor"" 

defioient fer cattl .. , .. hile other specifio mineral defioiencias are suspeoted, !.,., 
in oopper and oobalt. There i8 nO raaeon wby vOrk on the availability of phos

pborus in the pastUl"8e,and phosphorus utilization studie", should not be initiated 

innediately, l.!.., before pastura development. Study of oopper and oobalt defi

oienoies by survey teohniques and "peoifio supplementation trials oould also be 

initíated. 

(ee) The eft'ioient utilization of oatUs for pastUl"8 evaluatlon (liveweight 

gain and reprodootion) depends en the use of animals whioh are free of specifio 

diseases whioh limit perfoI'lllanoe, !..". gastrointestinal parasites in growing oattle 

and reproductive diseeses in breederB. It lB therefore important that speoial 

attention be paid to the health of the oattle pool. 

193. (g) Incorporation of Improved PastUl"8s on FartlB 

(as) It needs to be emphasized that, whan illproved legume-grsss pasturea 

are aveilable, it la unlilatly that they vilI be sown en llore than 10 '1.0 20per cent 

of the area of any particular property by even the most progressive fermere. Henee, 

considerable a.ttention needa '1.0 be given by CUT to the integration of illpreved 

pastura with native pastura in the llanos and oerrado. The partitioning of im

preved and nativa pastUl"8S between growing steara and reproduoing oova needs to be 

oarefully balanoed for the higbeat aoonOlllio returna frOlll a beef enterprisea. 

(bb) The Íllportanoe 01' orops l1lat rioe, cassava, sorgb_ and peanut s as 

pro1'itable preoursora to the este.bliBhllent 01' iaproved paat""",s needs attention. 

These erapa oellld be usad for supplellentary feeding in the dry aeaeon. Cropping 

oould well becoms an adjunct t o bee1' produotion in the 11anos and oerradO. I .. proved 

':Pasturas build up sol1 fertility and struoture, and would allow periodio cropping 

in thass arees provided it vas not trequent enough to cause Boil deteriors.tion &ud 

erosiono 
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194. (h) Importance of Animal Hoa1th 

The improvement of animal health and management could make a significant im

pa.ct on cattle production irrespective of the provision of improved legume-grass 

pastures. 1t la neceBsary fer nat10na1 01' international organizations to intensify 

work on aapeet. such as calf mortality, and reproductive and parasitio diseases. 

195. (i) Economic Aspects oí Pastura Improvement 

(aal The economist should take an active part in the plMning oí a.ny 

management-<>riented grazing experi .... nts. In the early phases oí the progr_. the 

economiat can make a most important contribution by rapidly identifying the varioue 

oonstraints to production and their relativa magnitudes. Further feedback in 

eoonomic evaluation of both potential and actual research reaulta ie necessary in 

order to make regular adjustments to the researoh progr_ so ,!;hat an improved a.nd 

Profitable beef production eystelll ie deve1oped. This can then be transferred "ith 

confidence to national organizations and beef producers. 

(bb) Individual componente of the beef production systelllB invo1ved will 

need to be evaluahd a.gainst the eoonmic background of the different countriee. The 

final evaluation of the econOlllie aepecta of the beef production gystems should be 

made in a national context. and not only by CUT. 

( v) SUl1l!l\ary and Conol usions 

196. The revised !leef Produotion Progr!lllllle which has been recently instituted ia a eatis

factory and we11 p1a.nned balance of activities, emept in a few instances whioh have been 

oommented en by the Panel. The temptatien to expand into other target areas should be 

resieted until the current progra.mme ie .... 11 establiehed. The Panel recommende the follo,,-

ing: 

- More emphasia ehould be placad on 11011 mineral deficienciae in the target a.re&B. 

and a senior chamist ehould be appo1oted to be 10 charge of 11011. plan'!; and 

anillal tisne analyselil. A much hieiler throu&hJlllt of ana1yseB with modern 

au:tolll&tad equ:i.pment 1B ea_tial baokup to tu beef produotion team. 

_ ¡,¡ork en mineral nutrition of catt1e ehould be ooncentrated on too flo .. oí phos

phorus in the soil-pesture-<mÍlllal system. 
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- Sinee selection of successful legumea ia vital to the whole beef progr8lllllle, a 

greater ranga of legullles ahould be evalua;ted over a wide ra.nge of envll'Ol'111ents, 

Aocordingly there ia a:n urgen'!; need fOl' a second leguJll8 agronomiet, 

- 1t should not be overlooked that a healthy, >1811 managed, high quality cattle 

herd i6 an easential for the a.dequate teeting of any improved pasturas developed, 

- After 60 much reappraisal and oha:nge, thi. programme should now he given the time 

to make uninterrupted progrese, 
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B • 'l'HIll S1IINE lIU'l'RI'l'IOII U\I I'!' 

(i) Objectivas and Activitias 

197. The Swine Nutrition Unit, formarly "Swine Produotion Systells", has reoently been 

reorganizad. The aotivitieB formerly consiatad 01' "Resa .. roh on develojllllent 01' feeding 

systems basad en available feed stuff's, preventien and oontrol 01' swine dieeaass and 

parasites, developllBnt and delllonstratlon 01' oOlllplete swine prodllOtion ayBtems". 

198. Tha new titla "Swine Nutrition Unit" ol .... rly indioeba the SQope al' aotivities en

visaged by the reorganiz .. tion as tar es reee .. roh ie oonoerned. The objeotives are nutri

tional studias, sspecially on the substitution 01' oereel grain by rice poliahings, casseva 

meal, ba.na:ne waste and molesses, end alBO the use of opeque-2 lIe1ze e6 a partid substituta 

1'01" higb quality protein requirellents in integrated lite-cycle teeding programmas ter swine. 

These aotivites are carried out at ClAT, and also in coll .. boration >lith INIAP in Ecuador 

and lCA in Colombia. With the coll .. bor .. t ion 01 the Uni versity 01 Guelph, a pilot plant 

was installed at ClAT 1'01" the prodllOtion al' single-oell protein uaing oaasav .... s an enargy 

subBtrate. 

199. The Unit's majal" aotivity alll1s at the transfer 01' sstablished technology to swine 

prodllOtion in Latin Alleric .. through training courses both at CUT and national institutione. 

At CUT, oourses 01' sU: months' a.nd BU: weeka' durat10n 8.l'e offered, whlle CUT .teff .... l.ta 

with national and region .. l oaurees, seminars, snd wOrkehops following speoific requests 

from varioua coUlltries, !. • .Ii\. BoH "\fÍa, Ecuador, Peru and Nicaragua. It ia expected that 

aPPl"Oximatel;y 100 sw1ne specialists will be trained at CIAf alene during a five-year periodo 

These specialists form natlond nuoleí and, in turn, transfer the technologr to the prodllOer 

level. The Swine Nutrition Unit has strong intemational links, espeoiall;y with Bolivia, 

Colombia, Ecuador, Costa Rioa and Peru. Partioular eaphasis ia placed on the establishment 

01' .. swine resea.rch and development network and the evaluation oi' the economía feaeibility 

of swine produotion in Latín A¡oerica. 

( 11) C<Qaents 

200. Swíne production pl~B a relativel;y ainar role when expressed statistioal1y as an 

elelllent 01' agríoultural produotíon in Latin Allerica. 1t should be .aphaaized, however, 

that a higb percentags of Bubsistenoe faraers in tropical Latin AJaerica depend an ewine 
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prod:uotion both for an animal protein sour<>s in their diet and/or for a signifioant psrt of 

their oash ea.rnings utilizing by-prod.uots of their famíly sntsrprise (housshold waste and 

fal'!l produce), Too strenglih of OlA'l" s 8wlne Nutrition Unit in tra.ining for swine prod.uc

hon ia thus partioular1y relsvant to too soonOlllJ' of the small prod.ucsra througllout the 

region. 

201, 'l'he Swine Nutrition Unit's tra.ining progr_ has been very suc08ssful in certain 

Latin Aloerl08.l'l oountries, In a nuntber of oountries, piggeries have been esta.blished for 

the purposs of training national mne e:z:tension wDrkers and providing a breeding faoility 

for tha illlportation of illproved breeding stock fOl' multiplioation and distribution to ema.1l 

producers, 'l'hess progr_s ara now beginning to yield resulta, but the national speoialists 

still require the aupport of OUT for both further training a.nd guida.nos, 'l'he Review P"nel 

considera that to remove thia very inIportant aupport function of OIA'l' would result in a 

break in develo¡nent in which CUT without doubt pla,ys an important role in Lat in Amarica, 

n ahould be notad that, in- soma oountrias, a rapid inareass in the population of pige ie 

taking plaoe, 

202, 'l'OO pig OOrd and the Swine lfutrition llnit's installations should be recognized as 

uni'l'l" facilities in tropioal South Aloeriea for the evaluation ef non-treditional faed 

resouroes in swine nutrition and, .... sooh, they should be exploited to the fullest extent, 

203, This work, whieh conoentrates en the uee of by-produots, ia particularly relevant 

in a world where tOOre ia increasing oOlllpetition between the hUllan and animal popul&tions 

for energy and protein sOUroes, 

204, Although tha single-cell protein collaboraUve researoh work in the Unit ie of 

partioular interest to the OaSSava. progr_ in the long terno (utilization of emess pro

duchon), it ia felt that too justifioation of this work depends on the hroo.der oonoepi; 

whioh airas at daveloping teohnology (farIHntation, miorobiological aspeots, etc,) for the 

production of single-cell proteics utílizing readily availahle S01ll'C8e of energy and not 

on the speoifio use of such proteins in ewine nutrition in Latin Ameriea, 

205, lt ia apparant that the training aspeota of the Swine Nutrition Unit have been 

particularly affectiva in many countriaa for several ;years. When it is realizad tha.t thie 

intensiva Progr ........ depende on two oore staff marabera, the reoord ls .ven raore inIpressive, 



(iii) Conalusion 

206. Ta.king into aceount too Unít' B substMtial training progr_ and ita natíonal and 

regional impact, the relavanoa ol ita ... phasis en th .. use of alternative sOUl'Ces of energy 

and protein for awine rationa in Latin iJIe"í"a, and the pcssibility for eoonomia eva.luation 

of theee alternati""8 within individual systell8 in different oountries, the Panel reeOlllllénds 

that this progr_ be maintained within too oore budget. 
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O. ANIIUL lIEAI1l'H lIESEAROH NJ! CUT 

207. Tbe Review Panel gave apeoial consideraban to animal he"lth researcb "t CIAT, both 

in the oontext of tbe Beeí Produotion Prograllllll9 and in relatian to tbe TeDs MM Speciai 

Projeot for Ectoparasite and Hemoparasite Researcb. 

208. With regard to the Beef Produotion Programne; 1t was felt that the pri.ltlary funotion 

of tbe vsterinary staff w ... s to m&int ",in tbe bealth of the breeding herd and experinléntal 

oattle sO ae to ensure tbat animal d1sease doss not interfere with the aasessment of pasture 

quality by anillal". It was noted, h"""ver, that thia service funotian woul.d not require 

the full-time efforts of two senior staff ..... bera. Nevsrthless, it ia neoessal"Y to provide 

expertise in several veter1nary disciplines (patbology, haoteriology, Parasitology, eto.). 

The Panel therefore reoommends that tbe wterinary oanponent of the Be"f Produotion Progranme 

remain strong and sugsests that the researoh effort of tbese veterinarians be direoted 

towards problema which have illllll8diate relevanee to tbe beef progr/lll1lll8, viz., (i) phospho

rus availability and utilization by eattle, and¡ (ii) gastrointektinal parasites and lung 

worms in young oattle. 

209. The members of the Panel wére illlpreseed with the work being carried out by the 

Texas MM ham on ectoparasites and hemoparasites. However, this ""S clearly not directly 

relevant to the objectives of tbe Beef Produotion Programne. Furthermore, the Panel was 
• 

aware of the limitations imposed by oertain aapects of animal health(llotably oalf mortality, 

reproductiva diseases and,paraeitic dieeaees) en aohieving ma::t:imum beef production frOln 

tropical 01' other pastU:res in Iluch of South AllSrica. The Panel was informad of the afforte 

being mada te financs ths oontinuation of the Texas A&II work at OUT and of the possibility 

of expanding this t" other fields of animal health. The Review Panel therefo:re strongly 

recOIlIIIISnds that CIAT collaberate in broader studies of ca.ttle disea.se in tropioal La.tin 

Amerios, and that this work be supported by donore on a bilateral 01' international hasia. 

Suoh werk should include eoonomic anaIYS8S of direase impaot and control. 
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v. TRAnUNG AlID CONFEIlElfCE PROGRAMMES 

210. CIAT's training and coni'erence a.ctivitiea _re initially organizad in part inde

pendently oC its resea.rw Programmes. However, in 1976 the .. odu. operandi was cha:nged so 

as to give the major role in training to tha oommodíty reaearch t'aams. The provision oC 

organizational and logistioal support, togsther wíth responsibility for non-oommodity 

basad courses (suoh aS oommunication methods), rMained with a central traíning ~ oon

rareno .. unit. This unit .... plQya two senior atatf ...... bers supported by tan professionala 

and nine others. lb annual expendUu.r4I is about nÚle JlIU' cent ot CUT' 8 operating 

bui""t. 

211. 'l'he objectives of the programme are: 

a} "To oontribnte towards alleviatíng the aborta"" oC trained manpower in areas oC 

re aearch , produotion, and technology tra.naCer in country programmea. 

b) '1'0 help in identifYing produotion problema in ClAT'" mandated commodities 

through conCerenoes and workshops and in planning research and development 

atrategies. 

e) Development oC regional coordinstion networks oC research and produotion 

soientists through workabops, designed COl' resea.rch analysia and planning. 

d) Training oC poatdoctoral and predootoral soientiats, and collaboration with 

COOlIlIodity programme atatf as a aoarce oC Cuture trained ataC:!' fer oentral and 

outposted positions oC ClAT progralJlllles." 

212. An essential featare of the training progranome, which the Review Panel atrongl:y 

endorses, la that f'rOOl 60 to 90per oent oC training ie conduoted through field aotivities. 

Thus, trainaes within each oOOllllodity traíning prograrmne actually plan, lay out, plant, 

record and a.nalyze the results of a personal field experiment during the oouree oC their 

training, and are aleo involved in ths """"""lIent oC commercial f'ielde and visite to farme. 

213. While ths Cield activitiea oC traineee are ofien oC assiatance to tha cOllllllodity 

programme soientist", there ie no doubt thst the provision oC training caurses can be 

demanding on tha aciantists' time, To some enent, thi. can be mitigated by the use oC 

standa.rd audiovisual pac~s ter individual use by the traineee, as hsve already bsen 
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developed by the Training and Conference Unit in oollaboration with the soient ist" responsi

ble for sane of the connnodity cour""!!. In the Revisw Panel' s view, these audiovisual 

paoka.gea are e:mellent and it expects thelll to find a ready market in the national prOgI'!I"""SB 

in ClA'!" s regíon. Bowaver, thay cannot fully substituta active part1oipe.tion by 

scientists in the comrnodity tra.ining progralllllleB. 'l'he Review Panel therefore hopea that 

CaN win be exercised in ensuring that a disproportienate abare of the reaearoh scientists' 

time (eapecially of senior sta.ff) is not a.llooated to training aotivities. 

214. With the above proviso, the Review Panel agreea thet cOOIIIlodity-oriented t1'aining ia 

best providsd via the COlIIIIlodity progr_ teams. They bave the expert knowledge and, frO!ll 

thei1' active engagement in research, can best sti .. ulate and motivate trainees. )loNava", 

as noted in seetion II C, thare i. no doub1 tbat the develor-nt ot a oadre or trained 

speoialist. in CUT oommodiUes i ....... tial to the aohievement of CUT'S goale. WithOl1t 

the linkage to naUonal institutione provided l:\r CUT's trainees, i10 would be ter more 

difficu.lt tor aU'l"e soientiJR. te .iñ&blUh ~U .... 'uId tub, 100 obtain todt.olt cm 

tecbnologr """a, and te haft a ,-unne1 far ÜI8 tr_te¡' of tecbnolegy. 

215. The Panel believes, tor 8:xample, that a _jor obstacle to technology 10ranefer 

throughout 10he American tropios ia the laek 01' expertise in and facilities for the produc

ticn of olean aeed. Sinoe aeed production ia Or could be carried out by commerioal rather 

than govsrnlllent enterpriees, too R"visw Panel cOOIIIIsnda CIAT polioy on the admission for 

training of non-government seed speoialists. 

216. The total number of pro1'eesional atan receiving postgraduate t1'aining a10 CIAT fr"'" 

1968 to 1976 inclusive has bean ID. By far the II&jority of these were 1'rom Latín Amerioa. 

01' the total number, some 20 par cent .... re rBae&roh soholars, viaiting research associates, 

and postdoctoral fellows who had the bene:fit of working in oloe .. research association with 

OlA'!' soientists. 

217. 'l'be distribution of trainaea ie illustrated 1I.n Table 1 below. Overall, the Review 

Panel considera that ClAT' a preeent training aotivities are on the right linee and repre

sent ahout ths maxill!UlI! that the Centre is staffed to UI'lderta.ke. Since the effo1't oould 

not he expa,nded without eerioue interference to research output, it i", clear that eigni

f'ioant emphasie should he placad en assisting national institutions to oonduot their own 

training cours.s. Major attention ehould tharetore be gíven to helping tl"ainee instructora 
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to learn how to teaoh the teolmologies learned at CUT. Help witll training manuals and 

doo\lllemation should a.lso llave a higb. priori t;y • 

218. Aleo important to CUT' s rosponaibilitise in rosearoh and teolmolog;y transfer iB ita 

aotive oonferenoe programme. In tho P_l' s vis ... , thia ie runcUoning efficientl;y and . 

frui tfully. 

219. lthas not preved poasible for CUT to follo ... the career records Of a11 oí ita 

trainees, but tha Information starf are still in touoh with some 400 of them and are su!>-, 

plying them with literatura. 

Tabla 1. TRAINDfO ACTlVITlES 

lI'mber of professionals trainsd at CUT in 1975 and 1976 

.1.21.í 1976 

Postgraduate researoh interna 58 61 
Postgraduats produotion interne 45 25 
Short cauree partioipante 20 28 
Special traineea 27 29 
Raseareh sehalara 20 19 
Visiting researoh assooiates 21 18 
Postdootoral fellowa 3 8 

TOTAL 194 188 

NUllber oí professionals trained at CUT frOllll 1970 te 1976 
in eaoh oOOUllodity Fogramme 

Beari'Programme 123 
Beef Programme 171 
Caséava Programme 140 
Rioe Pregramme 74 
Swin~ Unit 60 
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VI. CUT' S DEVELOPING COfITRIBUTlON TO TROPICAL AGRICULTllRE 

(i) General ConsideretionB 

220, Bafore oonaidering CUT's dsveloping corrtribution to tropical agricultura, it must 

be emphaBized th"t the Centre ia a very young institution and W9.S funded only in 1968, . In 

dsveloping oountries, it oOllllllonly takes 10 yea.ra to oreate naw usable agrieultural techno

loéIY "ni a furlher deoade before impaot en product ion oan be measurad, 

221. CUT's major produots are agrioultural teohnoloéIY, improved germplaam and trained 

ma.npower. The adoption of produots of this type ia of'ten frustrated byeoonomio, social 

and political fectora at the national level. 'll'evertheless it ia neoessary fOr an URC, 

Buch as CUT, to aSaBSS its impact on fa1'lll8rs in the region it serves. This ahould not be 

done to enhanee the imags of the Centre but to previde a vital feedback of infol1l\ation to 

ite r&Bearch and training progr ..... e. The Panel reoommenis that CUT develop a method for 

monitoring ite contribution to tropical agricultura. 

222. It ia too early in the history of the Centre to expsot ita potential impact to have 

besn attained. However, examplss of CIAT' s oorrtribution have been recordad. 

(a) Rice 

223. CUT's major oontribution to tropical agricultura has besn with rioe, It should be 

notad, however, that CIAT had a so lid base of technoloéIY, germplasm and trained acientists 

on which to build before it began ita rioe programma. The most dramatic increases in rice 

production occurred in Colqmbia, althoU8h other Latin Alnerican countriea have benefited 

greatly from CUT' s rice progr_, Eouador and Guatemala have released CIAT-lRRI-ICA 

varietiea under local namea, 

224. On examining the ColOlllbian case, i t can be seen that the effort B of Colombian 

government agencies a.nd the Rookefeller Poundation in rioe research began 20 yeara ngc, 

and that more recently CUT has had a direct link with lRRI. Furthermore, the CUT pro

gramma in rice in Colombia has, from the beginning, been a comprehensive programme eo

tablished jointly by CIAT, lCA (Colombian Agricultural Institute) and the Colombian 

National Rice Grower's Federation. 
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225. EoonOlllic sttdies have shown the ilIIpaot of ÍDlProved technology and variet ies on rice 

Production in Latin Amerioa, not only en Produotion but aleo on producers a.nd consumera. 

In Colombia, national awrsg& yields >.ere already 3 t/ha. in 1966 but rose to 5.4 t/ha. in 

1975. Production increases in ColOlllbia ><ere dramatic: 680,000 t in 1966 te 1.6 million 

t in 1975. Most of the increased Production came from irrigated, not upla.nd, rioe. In 

faot I the ahare of total output coming rrcm upland rice ten rrom 32 to 10 peroent, 

226. As a result ot this expe.nd.ed production in Colombia, real prices received by the 

Producers have been reduced. The Colombian government'e polioy of prohibiting exporta meant 

that Produosrs did not capture all af the benefita, but that consumera did benefit greatly. 

It ahould be remembered that benefitting low-income oonsumara le among CUT' s objectivss, 

227, Sinee 1967, the annual expenditura on rioe research and related activities by CUT 

and the Colombian Govsrnment a.nd ita agenoies (in oonstant 1910 dollare) has neV8r elroeeded 

one millien dollara, The benefits to Colombia over the period from 1964 to 1974 are esti

mated at 200 milI ion US dollars. 

228. These resulte are raising questions on the balance in the distribution of benefits 

between consumers a.nd producers, ánd CUT la analyzing tban in arder to better define ita 

research strategy. 

(ui) other Commodities 

229, It ie more di1'1'icult to measure the contributione 01' other CUT orop a.nd animal 

programmes to tropioal agricultura, l(ost of CUT's resea:r<:h and training activities are 

just re .. ohing their "crui se speed" and it ie thus too early to Properly assssS their impact. 

230, The CUT "wine programme has a larga fund of knowledge a.nd experienee in swine pro

duction aystems. Its researeh resulte, and especially the trained personnel wha havo 

tranaferred improvod practioss in swine Production technology throughout La.tin Ameriea, 

havo formed the basie for a substantial contri1:ro.tion to inoreaeed swine Production. 

231. Although the Gassava Production S3ste .... Progr_ i9 only 1'iw yaars old, some 

positive contributions can already he cited. Fer exampls, tbe Panel had the opportunity 

to ses the adoption of SomB of the improved cassava Production teohnologiee. recommended 

by CUT, by farmers of the ColOlllbian Coffee Gro .... r' S Federation naar Caicedonia. Colombia, 
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where about 5,000 ba. of cassaV!!. are grown. Specific CIAT-recommended praetic6S which bave 

inoreased yields from a previous average of 11 t/ha.. to 45 t/ha. in the region were' 

1) the elimination of cassava bacterial bligbt in the region b.r sanitation Practicas 

and rotation; 2) a new planting technique on rídges whích eliminated a eerioue root rot 

problem; 3) the use of waspa for biological oontrol of the ca.ssav .. homworm, and¡ 4) weed 

control. 

232. CUT cassava varieties have outyíeldad local mataríals in regional t1'ia18 in Colombia, 

Ecuador and the Dominican Republic. Ninaty peroent of the trials in Colombia were on 

farmers' nelds and without fertilizara, yet CIAT linee averaged yields of 30 t/ha., nearly 

four ti"",,, the national average. A CIAT Une sent to the Dominical> Republic has beS!! natned 

there and is to be released as a na .. variety beoause of ita superior performance. 

233. The bean programme ie even younger than the cassava programme, but already some 

contributions from ita research and training activitiea are apparent. A network of bean 

researchers ia developing in Latin .Al!lerica from the bean soientists trained at CUT. 

Supplyin¡;¡ asede free of diseasea to fat1lere enabled them to double and triple their yields 

in Colombia and Guatemala re speoti vely. In Colombia, ICA has recently released two new 

bean varieties developed in a joint CIATjICA Progralllllls. 

234. The training of young researchers and Production specialists from th. trapios of 

Latin Alnerioa ie desaribad in Chapter V. Their eontribution to agriculture in Latín 

America i8 almost imposaibls to quantify at this tillle, but wi11 perhapa be greater OVSr 

time than that oí the short-term benefits oí improved teehnology a.nd germplaBIII. 

(iv) Conclusions 

235. The major contribution of ClAT, jointly with IRRI,has been improved rice varisties 

for Lahn Alnerio". The basia of this has heen the teohnolog,r devsIoped by IRRI, a.nd by 

C~ a.nd ita predeoeaaor organisationa. fhe superiority of the product, and the preeenoe oí 

an infrastructure conaist ing oí ",,11 organizad farmer organizations with aocess to 

biological and sconOlllio input s , have aleo oontributed. 

236. The rapid uptake of the rice teohnology, more rapid than would commonly take place 

in a. developed oountry, occurred in epite of the absenoe oí strcng national researoh infra

structures. 
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237. The impact 01' cassava on a lilllited area (Oaicedonia) demonstrates the rapid upte.ke 

oí' a viable teobnology when an active 1'amer organization existe. 

238. The Panel oonsidera that the teobnology being developed by the cassava and bean 

programmes wi11 be te.ken up by !!IIIall famera when suitable infrastructure ia Provided at 

the natiOllal level. 

239. AlthoU8h the bean programme has a tecbnology which has been cOllvincingly d .... on

stratad to double and triple yields, the absence of a.n effectiva seed produchon system 

has placad a severa 1 imitat ion on the upte.ke of ths Product. 

240. The most lasting ilIIpact of CIAT' s lfOrk on agrioultura in Latín América ia likely 

to be the e1'feot of ite training Programme which has Produced over 730 graduates to date, 
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VII. ORGANlZATION AND MANAGEMENT OF CUT 

A. ADMINISTRATION, PERSONNEL AND BUDGET 

241. Undar tha Board of Truatee. and tha Direotor General, Une ma.nagement functions are 

exeroised by the Associate Direotora General for Researoh and for International Oooperation. 

Tha Assocíate Direotor General for Researoh ie responeible for researoh support services 

and off-eampus research progr_s as well as all on-eampus "",search. Tba Associate Direo

tor General for International Cooperation is responsible for training, oonferences, infor

mation servíaes and tha cooperativa progr_es which are not an integral part of the oore 

research operations. 

242. The oommodity programme ataff 00""1' en arra¡ of disoiplines and the beans, beaf, 

cassava and rioe programmes are led by a soil miorobiologiat, soil scientiat, plant phy

.iologiat and plant breeder respeotively. Thue, there are no leadera of soientino dis

ciplines as suoh but the members of any partioular disoipline oooperate en an informal 

basia. 

243. CIAT has a total ataff of approximately 1,000; thía inoludes posta for 54 ínter

national staff of which 43 were filled at the time of the Panel's visit (and five offers 

of appeintment had been made). CIAT proposes te inoreaee ita senior ataff positionsto 61 

in 1978 and 65 by 1980. There ie a total of 151 aupport (soientifio and supervisory) 

ataff pasitions, giving a. ratio of slíghtly less tban 3:1 support to senior ataff. Whilat 

tha support ataff are virtually a11 Colombian, 'lhe senior staff are truly international, 

covering 15 different nationalities inoluding nine from tha host oountry. 

244. CUT apenda 69per _tof its oore operating buiget on personnel services of which 

35 per oent is for international atarf and 53 per cent for local ataff, BU per oent for trainee 

atipends, five per cent for tempora.ry labour, and One per "eni for oon611ltante. 

245. In additien to its senior ataff, the Centre hae four poatdootoral fello,"s, two from 

developed and two frorn developing oountries. This ie feHer then at the othar Centres .. bioh 

commonly hava 10 01' more such ataff. The salaries and perquieites of poatdoctoral fellows, 

whioh form part of the training buiget, are fully oompetitiva with othar c·entres. CIAT 

has explained that ite poetdoctoral fellowehips prograrnme only ata.rted in 1915. It ie 

propased to have eight such poate in 1978, 10 in 1979, and 15 from 1980. 
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246. CUT alao has eíght specíal project funded stafe ínvolved in beans, caaaava, tha 

Andean maiz<> project (fundad aeparately through CIMMl'l') and the Cuatemala IeTA PrOjeot. 

Addit~onal apecial project funded staff are proposad. 

247. The Centre has a standard set oC procedurea Cor peraonnel polioías and a staCf 

polícy committee dealing with ataff managsment. It recruits ite international atafC for 

a two-ysar probationary period, normally followed by a "continuing appointment". 

248. The Panel was impressed with the quality and dedicatíon oC both the senior and the 

suPport stafe. 1t waa gene rally agreed that the questien oe houeíng seemed to be the one 

difficult problem. CIAT has reliad on tha local housing market to eupply good quality, 

rentad acoommcdation for its senior staff. This market ie beooming more ecmpetitive and 

CIAT management may need to develop a programme to ensure a stea.dy supply of housss. 

249. Hitherto CUT has had an annual budget proceso but for Frs 1978-79 the 'Centre ia 

one of three in the CCIAR system chosen to develop a two-ysar b1>iget, following the recom

mendatlen oC the CCIAR Renew Cornmittee. The centre' s syatem of b1>igeting ia a standard 

procedure whereby programme leadera aasemble budgets Cor theír programmes after which CrAT' s 

management adjusta these to fit into a general ovarall strategy for the Centre' s budget. 

Although the COlAR Seoretariat hes iasuad technical guidelines for the constructien of 

centre budgeta so thet they cenforro to a standard pattern COl' the aystem, the CCIAR doss 

not iasue any guidelinea en financial availabilíties in a b1>iget yeer, so that the Centre 

has to propose ita own level oC expenditure. 

250. CIAT' s operating b1>iget has shown a steady growth sinoe the Centre started. In 

constant 1977 dollara, the annual budget has grown Crom $1.564 millien in 1969 to a pro-

jactad $9.610 millien in 1980; this will give a total operational expenditure of approxi

mately 372 million over that periodo The growth of the grain legume, cassava and livastock 

programmss between 1971 and 1980 will respeotively be: SO.17 to $1.50 millien; $0.46 to 

$1.33 millien and $0.89 to $2.65 millien. Training, on the other hand, has shown lesa 

growth (80.45 in 1971, SO.70 in 1973, SO.83 millien in 1980). 

251. The Centre has had a oomparatively modest capital investment te total approximately 

$15 miUien (in constant 1977 dollara) by 1980. In 1977, OUT propases to allooate 
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$536,000 fer the development oí the Carimagua Station; naarly 50 per cent of thía will be 

spent en housing and buildinga. 

252. Staff vacancies in 1976 resulted in a comparativaly larga surplus (1756,000) in 

that year; thare ie a projected surpluB of $285,000 in 1977. The Centre hes a Bound basis 

of donor sUPPOrt, 14 donors having pledged aupport in 1977. 

253. The Centre has a oomputarized financial control system, and monthly printout s 

anabla it to kaep track of e:x:panditure by progralMle and by discipline within each pro

gramme. This information le oí considerable value to managsment. perticularly if a eystem 

of programme component cost a were to be adoptad in futura. 

254. A;t; $145.000 par man-yaar oí senior eciantist in 1976, ClAT's costa compare favorably 

with other Centres in the system, and the Panel belíeV1!>e that the Centre e:x:ercises very 

afractiva financial managsment. 

255. The Pa.nel was not meda a.ware of any ..... jor financial constralnts affecting the 

progra.mme • 

---~, 
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B, LIBRARY AND INFORMATION SERVICES 

(í) Objeotives 

256, The Library and Information Servioss provide basio support for tha research a.nd 

traíning aotívities at CIAT; contribute to the tranafer of taohnology davelopad by CIAT 1:0 

appropriate auiienoes in almost 50 oountries; and are aleo reaponsible fOr tha institution's 

publio image, 

(ii) Comments 

251. The Library a.nd Documentation Servíos, whioh has 31,500 volumes and receivae 1,300 

journals, meets the requirements of its soientifíc user" by a monthly distribution of 

"Pagas oí Contente" (distribution 1,500) and by maintainíng a documsntation servioe for 

caSSave (complete "orld hterature), beans ('eeleoted for tropical conditions), agricultUral 

economics (restricted to Latín Amerioan publioations), and tropical pasturas and feragas 

"hich "i11 start in June 1977. Except in the case of tha reoent traínees, whe receive a 

ona-year aubsoription free of charget these servicee are available at a nominal cost oC 

S3.00/year to soientists throughout Latín Ameriea. Formal arrangements have been mede in 

a nurnber of countries fer pa,yment te be made using a coupen eystem through the country 

offices of HCA, and for distribution of the "Pagas of Contents" and abstraot cards (avail

abls in Spanish Or English) through national ínformation centres. Abstracta are compiled 

annua11y and produced in book formo A total of 180,000 pagas of photocopy are meda monthly. 

258, The Informatian Servioe supports the soientifíc Programmes by Producing a wide 

range oí high-quality publicatione te meat the different na.de of reporte, prooeedinge, 

tachnical and eemi-teohnical proceedinge, and training manuals, These are a11 published 

in both Spanish and English "hile sorne have been translated into Portuguese n.nd Indonesian. 

National ínstitutions are also translating CIAT manuels into Porlugueae. An internal news

paper ie produced which helps keep the staff informed of general activities within the 

Centre. 

259. The Public Information Office ia reepensible for the reoeption of the impressive 

number of visitore to the Centre (4,000 in 1916). Thís important function not only serves 

as the front line for tha projectíon of CUT's imaga but aleo as a filter te restrict the 

flo" of visitare whose very nurnbers oeuld interfere seriously with the continuity oí 

the sciantifio work. 
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260. The physical facilities oocupied hy the Libra.ry and Inforrnation Servioes hausa en 

imPressive number of stafí (three senior plus 18 scientifio end Bupervisory plus 42 support, 

totalling 63) and servios.. Although tha general standard oí aooommodation is high, seme 

seohons, notably the editorial seotion, appeared to tha Panel to he crowdad. It would. 

appear that seme oonsideration should be given to tha possibility oí impI'oving the library 

air oonditioning, partioularly in the reading areas. An adaquate series oí maps ie also 

needed. 

261. It wae notad that the final designad Or planned shelf spaca of 40,000 ia almost 

filled (37,5°0). Tha Present proposal to meet this situation, tha introduction of a micro

fiche system,being mON economioal and pra.ctioal, was considerad by tha Panel to be a 

reasonable alternativa to building extensions. The Public Information Office is also dis

cussing tha introduction of a video tape syatem for producing 16 mm film s for teaching and 

public rslations purposea. This appealed to the Panel as a logioal extension of this 

servioe's activities. 

262. CIAT' s Library and Info:rmation Services are probably too best available in Latin 

Ameriea in the agricultural field, -with regard to both coverage .. nd services offered. 

Because of this, and the desirability of maintaining alld if possible extending CIAT'. role 

in this fieId, tha Review Panel belie""s that consideration should be given to strengthen

ing inter-library communications, !!o.e¡. with the libraries of IICA-<JlRA and lCA in Bogotá 

and IICA-<JlDA in San José, etc., and wae intereated to note that a link with DIALOG 

(Lockheed, California) had heen discuased. 

(iii) Conolusion 

263. The Review Panel considere that the Library and lnformation Servioee are efficiently 

discharging their responsibilitiea both to CIAT ataff and to the Latin Amerioan agricul

tura! communi ty as a whole. 
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C. SUPPORl'ING SERVICES 

(i) Biometrias 

264. The Biometrioa Unit acts as a aervioe, training a:nd rssearoh unit. In the á.bsence 

of the Senior S~ienti.t en stwiy lsave, " postdoctoral fellow ia in chargs of the Unit. 

There are also posta for five .eientific and aupervieory staff. 

265. The Unit ia equipped with desk top oomputera, a:nd has a teJ"lllinal linked by the 

mierowave ayatem to a.n IB'" 370/145 at the National D6partment of Statistias in Bogotá. 

266. The prog!'amme, as set out by t he Uní t, oove re: 

a) Design a:nd analysis of experimente in plant and animal seienees. 

b) Informatien .yetems for germplasm eolleot ion. 

e) Design, programming and modelling for economio analyaes. 

d) Training. 

e) Researeh te improve methods in the above funetiona. 

267. As in most researeh organizations, the degree of mutual planning of experiments 

between the Biometrios Unit a:nd the research g!'oupa varies, but tha atarf estimated that 

about 50 per·oent of the projecta analyzed by the Unit were jointly pla.nned by the Unit and 

the programme ooncernad. The staff exprsssed a desirs for oloeer oooperatien at the 

planning atage of a11 investigations in whioh they would be involved at the procesaing 

stage; this i9 strongly supported by tha Panel. 

268. The Unit has been olosely involved in the development of the infoJ"lllation and 

analyses ayatem fOr the bean germplasm colleotion, SIFFRI(Siatema de Informaei6n de 

Fitomejoramiento de Frijol), which depende on the SAS aystem of North Carolina State 

and I'LjI (IJlM). The SAS system la compatible with the EXIR aystem of the University of 

Colorado, but the USDA has found it to be superior. orhe geJ"lllplasm oolleotíons of O"s .... va 

and for"ge legunas do not yet use computerized information systems. 

269. The memberB of the Unit felt that they oould play a useful role, not only in data 

prooessing but aleo in th .. adapta.tion and davelo:pment of sta.tistica.l a.pproaohes and experi

mental design for tropioal erope a:nd oonditione. In this the;\' would weloome opportunities 

for conta.ot and oolla.boration with biometricia.ns at other IARCs. 
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210. Reoognizing the wea.knesses in bíometrícB and experimental design in many national 

programmes, the Panel .. ouId enaoura.¡¡e eUerte by the centre and the IARC eystem to increase 

oompetence in these fields. 

(ü) The Infrastructure and Operation of the Sta.tion 

211. The CUT station at Palmlra lS a highly sucoessful example of arohiteotural designo 

1t ia maíntained to a very high standa.rd; the buildings and gardens are impeooably olean 

and >lell ordered, the laboratories are in good repair, and the Panel found only the green

houses and potting aheda to be belo>l the high standards expeated of an Internatianal Centre. 

Tbe capacities of laboratories, oonference room. and visitare' aeoommodation are, in 

general, ample for the programmes in hand 01' planned, although there iB some ahortage of 

office accommodatian fol' >lhich an addítional building is proposed. 

272. Greenhouse aacornmodation is, howsver, lnadequate ter the programmes no" planned. 

The Panel oonsidere that th:ree additional greenhouees a"" required at the PaImíra 9ite for 

the following purpoees: 

al A greenhouee >lith epecíal provisíon for the containment of ineects and patho

gens. Thia ia easential for the quarantine of introduced germplasm, especiall;¡r 

of forages collected in vagetati ve phase, and for the indexing of material 

befere dispetch to other oountries. 

bl A greenheuse for rhizobial work en beana and fora.ga legumes. 

e) A greenhouse fa!:' foraga breeding. 

The Panel notes that only ene suah greenhouse ia inoluded in the forward buigeting (for 

1978) and reoommends that aonsideration be given tú the provieion of these facilities. 

213. The 520 ha. oC experilllBntal station land has been effectively developed fOr irriga

tion frcm deep we11s. Some mild soil salinit;r "as encountered and was sucoessfully reduced 

by leaching under irrigated ríoe I grown as a oamrneraial crop. A good network of roads, 

35 km. in total, has been constructed by statien staff t" a high standard, and much of 

it has been bit1lll!inieed. Three km. of irrigati"n ditohes have been oonstructed with seil

oement lining. The land haa been levallad and the standard oC erOpa and of agronom;¡r 

appeared te be very good. Thia example, te many hundreds of stuiente and several thousand 

, 



- 74-

visitora from Latín .AJneríoa, is an instructive demonstration of the standarda needed for 

fully eífeotive agricultural research. Tractora and equipnent appeared to be well maintained, 

as wre a substantial fleet of buses. trucks and piokups. 

274. l!any of the operations are labour intensiva, and there are sorne 300 support staU 

involved in the operation and maintenanoe of the buildings, laborat ories , fa.rro a.nd transport 

fleet. 

275. The Panel "'as weH sa.tisfied with the organizstion oí the servioe a.nd SUpport 

operat i ons. 



- 75 -

VIII, THE ORGANlZATION OF SClENCE DISCIPLINES 

(i) Allooation of Responsibilities 

276, The staff of CUT iB arganised in multidiaoiplinary teama working on oOllllllodity-

based prograrnmes. There ls little Or no formal organisation or hierarohy within scientific 

disciplines. The Pansl aupports the multidisciplina.ry approa.ch to agrioultural Problema 

and la aatísfied that it secures close collaboration between the scientists in the commodity 

programmes. 

277, Difficulties remain, however, in the arrangements for ooordination within disci-

plines which have produced problema in tha organi astion oC laborataríes. The Panel oonsidera 

tbat this represente a current weal<ness in the organiaation whioh can be remedied without 

detriment to the multidi.eoiplinary approaoh. Two requirements are essential if the soienti

fic ataff and ths saile labarataries, plant scienee labarataries and greenhouses are ta 

ma.ke their optimum contributions to ressarch, Firstly, a senior member e:xperienced in 

tropical conditions should be designated foreach major discipline (!!.., .. Boil Bcience, 

plant science, entomology, anima+ nutrition and animal health}with the re sponsibil it y of 

ensuxing that less exper1enced colÍ.agues ha ..... the hBlp and advice neCBSl!lIlU'y to carry out 

their tasks. Secondly, in 8a.ch laboratory, the elear respcnsibility and authority for the 

organisation of faoilities, staff and equipnent should be given to an exparienced 6Oientist, 

usually but not necessarily the same parson who lB reeponsible for profesSlonal staff, 

278, Laboratory committees are neoeseary and useful, but their deoisiona need to be 

eJOJ>cuted by individual s with personal reeponsibility. In particular, in addition te the 

current provision of greenhouse space being inade~te, tbe Review Panel considere the 

management a.nd maintBnance standard of thB greenhouses and potting .heds to be below that 

essential to the Buceess of the research work. 

(ii) Soil Seience, Plant and Animal Nutrition 

279. ClAT' B commitment to the development of both crop and livestock production <m in

fertile 80ils at minimum input level s over major ¡¡eographioal areas implie. a oloee stuiy 

of existing nutrient 1&'1618 in soila and of their transfer to planta and animal., The 

Panel oonsidera that the eapacity fer throughput of plant and Boil samples i8 at preeent 
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inadec¡uate for thia task. Too Panel endorses tha propoaal atade by OIAT tnat a well-trained 

analytioal ohemiet be given responsibility for tha supervieion of this work, th" laboratory 

organisation, the development of too mathods of analysis and too inetallation of automated 

analytical ec¡uipment. Tha Panel is impreesed by tha spaciousness oí too laboratories and 

considers that, with a modest addition of ec¡uipment, the throughput of plant and soil analy

ses could be increased to the level neaded. At preaent, the soíl soientists do not include 

a 80il physiciet, and th" attention paid to meaBurement of water storage capacity oí 80il 

profiles and its relatlOn to root development is minimal. Too pastura d,welopmant sida of 

tha beef programme, and ihe adaptation of oaaBava and rice variet ies to infertile acid soils 

with severe dry seasens, will insvitably rec¡uire soma c¡uantitative etudy of water storage 

in soíl prófiles, the intensity of water stresssa, and the extent of root development. 

While this may not yet warrant a Senior Soientist, and the team whioh this implies, sorne 

""pertise in soH physios should be aoc¡uired at the assooiate seientiet level. 

(iii) Biochemistry 

280. The need te assess the protein oontent and c¡uality and ths netritional values of 

crop and forage varieties under development is elearly easential. Thare are also many 

other "'ays in whieh a well-ec¡uipped bioohemioal laborat ory eouId hslp all too eommodity 

progralllllles. The Panel was' glad te learn th .. t an earlier proposal tó develop this labora

tory within the building whioh housee the germpIaam atore has been altered, bet hopes te 

sea a etreng bieehemietry group developed. 

(iv) Animal Seienees 

281. Several animal soience disciplines are representad at CIAT, incIuding mana.gement, 

bealth (pathology, bacteriology, parasitology), and bovine and ""ina nutrit ion. TIle recent 

reorganization of tha Beef Produ.ction Programme has given little opportunity te develop 

a formal etruoture of collaboration between animal ecientists of the same or related dis

ciplines. The Panel believes nevertheless that a fi:r1ll effort should be atade to develop 

closer colla.bora.tion aJIIong CIAT'. animal soientista. The Panel was pleaeed to 1eam that 

week1y ."minar. are a feature of the reorganizad Beef Production Pregrarnme and feel. that 

they should contribute significantly to the integration of young soienti.ts who have 

recently joined the greup. The laboratory facilities for animal ecience are being usad 
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adequately for the present activities but the suggested study of phosphorus relationships 

in soil, plant and animal wi11 require furlher equipment and more detailed laboratory 

ma.nagement. The Pa.nel oonsiders that closer relationships bstween the animal scientist s a.nd 

the Biometrics Unit would be desirable, although it appeared that aane additional exper-

tise in animal experimentation may be needed in the latter. 

(v) Economics 

282. elAT's economista are integral members of their respeotive commodity te"",,,. Their 

major role lB to interaot and bring an economic (not just financial accounting) perspectiva 

to their colleaguas in the design and development of ne", technology. To do this, they need 

to kIlow enough about the technic"l procesaes to be credible. I/hile eoonomists need to lea.rn 

the oommodity, the produotion speoia.lists also nead to interact with economista, TI!!!. 

Panel supporta the placing of the economists within the commodity teams. 

283. The three seoondary roles of the economista are: 1) to collect a.nd evaluate macro 

data on trende and prospccts for their tea.m' s commodity and en related markets snoh as that 

fer fertilizara, 2) to gather field eurvey data aa baokground information and as a basls 

for eva.luating the eonstraints te produotivity inerease, a.nd¡ 3) te collaberate in setting 

up field experimenta and te colleot farro level experimental and field data to evaluate 

the profitability and risks of propcsed teohnology. 

! 

(vi) Promoting of Inter-disoiplinary Discussion 

284. Seminars are a well establiahed method of securing interaction between scientists 

of different disciplines. The Panel was glad to learn that a programme of seminars had 

recently been organizad, Saminars are held twice a month and are sometimes given by 

visitora. Attendanoe at international meetings, both ovsrseas and within the Latin 

American regíen, are important means by whioh scientista keep in touoh with recent advances 

in their disciplines, The literatura informatien servioe provided by the CUT Library 

la excellent and ie an important aid to the maintenance of scientiflc standards a/Ilong both 

staff and trainees, 
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IX. CO!fCLUSIONS AmJ RlOOOMlIENDATIONS 

A. CONCLUSIONS 

265. The Panel íB Batisfíed that, 

1) CIAT ia oparating fully in aooord with tha statad objectiws of the Conaultative 

Group and ia interpreting ita mandate in a manner whích ia a.cceptable hoth to 

the Group and to the countríes in tha humid trapíos. 

2) Saíentifio werk ia conduoted with vigour and inte grity, and te the standards 

expected frem the international centres. 

3) The Training Programma ie providing an important meaau;re of technical improve

ment for the countriea in the regíen and iB much appreciated by tham. 

4) The trainaes are supported by an enterPriaing Information Servíoe which follow5 

up their training couraes with a BUpply of technical news and l1tera.ture in sub

sequent yeare. 

5) The polioy of CIAT ia to move outwards froo the atypically favourable 80il8 and 

environroent of Cali and, while basad firmly en the good facilities at head

'l.uarters, te make best· use of the wide ranga of envircnmenta presentad by 

Colombia and by the aountriea in tropical Latín Amarica and the Caribbean. 

6) CIAT ia wOrking tú produce ita main impaet on the agriculture of the regíon 

through the stímulation of national inatitutes by the training of ataff, by the 

input of tBchnology and by aetiva oollaboration in joint projeots. 

7) CIAT ia giving priority te teohnologies whích assiat the poor, both Producers 

and Qonsumers; and ite work On orop improvement. pasture development and live

stock nutrition ía aeale neutral. 

8) Through oooperatíon with IRRI, 8. suhstantial initial impact on rice productíon 

has been echieved¡ activa cooperatíva work with CIMMYT and with natienal inati

tutes on mai"" improvement in the Andean regíon is in progresa. The major pro

gramme en caasava has demonstrated en farmers' fieIda highIy encouraging progre ss 

in food Production and resistanoe to pasts and diseases. The Panel considera 

that arrangemente to gíva more CIAT support to oassava wOrk in Africa ahould be 
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studied by the lITA Quinquennial Review. The strong team werking en beans has 

mode encouraging Progress en an immensely diffioult task. The searoh ter re

sistanoe te a formidable arre;y of peste and diaeases win need widar oollection 

of germplaBm. 

9) By smbarking on major pastura-animal researoh to devalop besf predllCtion en the 

inferhle aoid savannas, whioh oover OVSr two millien square kilometers in Latin 

Amerioa, ClAT aims to devalop a mejor new foed supply aoures whioh Latin Ameriea 

muat have t o support both populat ion growth and ri sing standards of living. 

The Beef Productien Team needa a strong vaterinary soience group conoerned with 

the problems of beaf harda en infert ile savannah lI011s. Tha formar useful and 

sllCcessful prograrnme on widar aspeots of animal health is not suitable for core 

funding by ClAT, but remains a neoessity for the region. CIAT should giva full 

oooperation to any sllCh projeot mounted by bilateral or by multilateral a1d. 

10) The budget ie adequate for the taaks of ClAT, and ia well managed; the Panel 

no oonstraints whieh impeded the exeoution of tbe work. 

11) The buíldings and laboratories are of a high standard, and with the exception 

of the need for Provision of further greenhouses, we found no important defi-

aiances. 

1~) The staff ie generally of a high soientific and teohnioal calibre. CIAT has 

reoovered rapidly from the extensive ohangas in poliey and personnel of recent 

years, by means of which a neeessar;y rsorganizatien into multidisciplinary 

teams working en eharply fooused projects _B aohieved. The Pansl endorses 

these changes and conoludes that the TAC and the Consul tati ve Group can be 

confident that the Centre ie en the right linee and will be mOBt productive if 

Bubject to a minimum of disturbanoe for the nen five years. 
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B. RECOMMENDATIONS 

1. Sbbilizatíon of Polioy 

286. The Panel wishes to emphasize that CIAT has undergone very aubstantial prograrnme and 

poliey changas over reoent yaars, together with important changes in senior staff and 

directorate. The Panel considera that the Centre has emerged frorn these changes with an 

improved organisation and more sharply defined objeotives. It now strongly recommends that 

the Centre be given a period of stability and the opportuníty to malte uninterrupted progrese. 

2. Forward Planníng 

287. While the introduction of simple new technologiea via train1ng prograrnmes has had s 

useful early impact, mOBt agrioultural researoh and development is medlum-term 01' long

termo The major programme for beef produchon from the infertile a(nd savannsheis in the 

lattar oategory. Wlth vigorous and evolving researoh in Progress, forward planning must be 

verY flexible in order to be able to exploit succes"es. The Panel recommends that the 

Centre should not therefora be askad to detail long-term prascriptions for the separate 

programmes. A buiget projection to 1981 has been produced by the Centre and the Panel i. 

aonfident that in eaeh programme the aima for the medium-term futura are sufficiently elear. 

3. Coordination of Regional Survey Activities 

288. The Panel noted wíth approval the proposals by the IJepu:ty Director General fOr lnter

national oooperation to lncrease the study of regional ecology and economia aotivity. The 

proposals andel' the separate programmes for the collection of more ecological, lami-use and 

farming systems informatlon, andel' the Deputy Director General for Research, are also 

supported. The Panel reoommenda that there be a positive effort to integrate and olaaslfy 

the regional information thus obtained. This could be asaisted by a more acti"" use of the 

Coordinating Commíttee which WaS set up on the aessation of the Small Fa,"" Systems Unit, 

bul: may need the allocation of junior scientists to codify and prooese the data collectad. 

4. Asseasment of Contribution 

289. To Provida a vital feedbaok to ita research a.nd training programme, tbe Panel 

recommenda that CIAT develop a method for monitoring ita contribution to tropioal agricul

tura. This is an important undertaking te whieh the eeenemists eerving in eOlllll!Od1ty teams 

are well plaoed te make a oontr1bution. 
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5. Training of Tra.inee B 

290. The number of teehnieal staff requiring .. xtra training in the :regíen is so larga that 

OUT muat maiuly aim to train instructora. The Panel reoommenda that a substantial part 

of the course programme be devoted to methoda for teaehlng the teohnologíes whieh the stu

dente are leaming. 

6. Training for Seed Production 

291. A major direot effect on crop production is known te be achieved by clean seed, but 

national arrangements for the multiplicabon and distribution of olean se .. d of improved 

varietiea iB sadly def>cient throughout the regien. Training in thia teohnology ehould 

therefore have a high priority in CUT programmee and should be avallable to suitably 

qualified personnel of commercial aeed producing enterpriees. 

7. Avoidanoe of Soil Exhaustion f"cm Low Input Cropping 

292. A danger of applying lo,,-input teohnologies to Boila of 10>1 fertílity ia that they 

may lead to Boíl exhauetien if the nutriente removed by crOpe and loet by leaching are nct 

replaced. 

293. The Panel recOIIIIIIenda that nutrient balance studies for minerals, ineluding the more 

important trace elementa, be ecnducted to monitor CIAT recommendations for low-input erol>

ping syetems en infertile eoile, in order to ensure the adequate replacement of nutriente 

and avoid soil exhauetion. 

8. Improvement of SoU Censervation Procedures 

294. The ever increaaing subsistence farmer· population on steep hillsides ha. already 

oausad severe soil eros1on in the oountry, as seen frem TOad and air on the Panel' a t"",,,,,,19. 

295. The Panel reeommends that higher priority should be given by CIAT to the incorpora.

t10n of wall kncwn soil conaervation teohniques into all oi ita farming aetivitisa. This 

calls for agronomia skill rather than for researoh. 

9. Increased Germplasm Colleotion in Beane 

296. The Panel has oenoluded that the search for peet "nd diseaae re"ietanoe in beans 

will need a wider ranga of germplasm, ineluding relatad apecies. The Panel therefore 

recommends the early engagement of an experienced plant coUeotor as a tempora.ry member 
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of tha bean tea.m. The third plant breeder for this team should be appointed before 1980 

in o~er to work on 1"elated species. 

10. Provision of Oreenhouses 

297. The assembly and quarantine of newly collectad planta and seede, and tha indexing 

of material for issoo, requíre more greenhouse spaca. Tha Panel recommands the provision 

of a greenhouee wUh full containment facilities for insects and diseases, 

298. Tha breeding of pastura leguroes offars a potentially valuable input to the Be"f 

Produetion Programme and a greenhouse is needed for thie work, 

299. A tllird greenhouse l. needed for nitrogen fixa.tion in beans and in forage l"guro" •• 

The Panel ia not certain wllether tila present and forward provieions for additional green-

houses cover the above requirements and s-uggests that this be reviewed" 

11. Animal Health Stud,SS in tha Besf Produotion Programme 

300. The Panel re e ommend s the retention of suffieient sdentista in animal health withín 

the Beef Produotion Programme in order that researeh work of immediate relevanee to the 

health oí harda On too lmproved savannah be undertaken. Work on calf mortallty, repro,"uc-

tion and parasitology is suggested, and espeeially a thorough atudy of the availabílity to 

animal s of phosphorua in soila and plants. 

1 0 , . Reduetíon of Rev18w Acti vi ty 

301, As set out in Ohapter II of this Report, OIAT has undergone an intensiva series of 

external reviewa as "ell as frequent internal re-assessments. Added te the burden imposed 

by the training pregrammes, by viaiting seientists, and by trave11ing to visit natienal 

programmes, the time of senior scientist e te eroded to an extent whieh causes the Panel 

sorne conce:rn. Researoh work "i11 not flourish ir too mueh is left te tha less experienced 

members 01 the cornmodity teams without full partioipation by the Senior Soientiats. 
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'l'he Panel .. 1abes to a:press its gratitudll to 

Dr. J.L. Nickel, Director General of CIAT, and to his 

staf'f tor thllir very hIIlptul oooperation in the stud;Y 

oí the Centre's ~y activitiee and in facilitating the 

work of the Panel membera. 'l'he Panel ie also gratstul 

to the Direotor General of lCTA, Guatemala, to the 

Director of Researoh ef EMBllAPA. Ilrazil, and to their 

senior staf'f, fer receiving ite members st thllir ststione, 

ter supplying information, and tor guiding Panel members 

on their visits to CUT O1ltreaoh activities. 'l'he Panel 

aleo .. isbes to thank the lady secretarias and other staf'f 

at CUT .. ho hIIlped sO diligsntly and etticiently in 

making tbe draft report ready before the Panel' s dsparture 

trom CUT. 
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ANNEX II 

ITINERARY AN1l SCHEDULE 

1. Vi.it te Brazil and Carimagua, Colombia, 

(Messrs, Pareíra, Dillon, Hutton, MoCesker, Ortiz Mendez, Weniger) 

Tueeda,y 12 APril, 

p,m, Visit te EMBRAPA, Cerrado lleaourcss Centre, 30 km from Brasilia, 
~Ieeting with staff, 

Wedne eday 13 April. 

a,m. Visit te experimental plote and installations ai; Cerrado 
Rsseurces Centre 

p,m. Discuseions with EMBRAPA and CIAT etaff, 

Thureda,y 14 APril. 

'[isit to Geiania EJoIBRAPA Rice and Beans National Centre 
and te State Research Farm. Visit to a Private farm, 
Return te Brasilia. 

a.m. Panel discussions. Departure for Mana:us. 

p,m. Arri val Manaus. Short vi sit t o EMBRAPA stat ion and 
experimental plets of tropical pastures, Departure fer 
Bogotá. 

Saturda,y 16 April. 

Visit te Oarimagua statien. Return te Oali. 

n. Visit te Guatemala. 

(Messrs. Robles, Rogars, Thurston, Mshler) 

Wedneeday 13 APril. 

Arrival Cuatemala CUy. 

Thureda,y 14 April. 

Meeting with Director-Ceneral 
CIAT personnel in Guatemala. 
and Programme s. 

Frida,y 15 April, 

and senior staff of IOTA, and 
Presentation of organization 

Visit to IOTA Regional Production Centre, Gutyapan. Meeting 
with Centre' s staff. Vieit to Production Tra.ining Course 
ataff and trainees. Visit swine nutrition triala and bean 
improvement trials. 
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Saturday 16 April. 

Departure for Bogotá. 

111. Vi.it to CIAT Headquarters, PalmiTa, Colombia. 

(Whole Review Panel) 

Sunday 17 APril. 

a.m. Assembly oC Review Te ... at CIAT headqua.rterB. 

p.m. Interna! organizetion .... eting a.nd allooation of tasks to 
team membera. Tour of CUT facilities, buildings and 
experimental fieIde. 

Monda:,y 18 APEil. 

a.m. General discussion with Direotor General and Asaociate 
Direct Ora General. 

Presentation by Cassava Programme. 

p.m. Presentation by Bean Programme, 

Tuesday 19 April. 

a.m. Presentation by Rice Programme. 
Visit to bean, cassava a.nd rice fields. 

p,m. Presentation by Treining a.nd Conference Programme. 
Pre sentat ion by Besf Programme. 

Wednesda:,y 20 April. 

a,m, Travel to Santander de Quilichao (Cachimbalito). 
Visit to for~ trials at Cachimbalito. 
Visit to naw CIAT sub-centre site (El Limonar), 

p.m. Travel to Popayan experimental site. 
Revie" of llean ProgramIDe field eot i vi tie a et Popayan .i te • 
Return to OUT, 

Thursda.y 21 April, 

a.m. Presentation by CIJIIloIYT/CIAT Andean Regional Maí.., Unit. 
Presentation by Sw1ne Nutrition Unit. 
Presentation by GermpIasm Development Unit. 
Visit to maiza fieIda, sw1ne unit and germplaam facility, 

p,m, Presentation by Texas A&Io! Special Projeot for Eoto/ 
Hemoparasite re searoh , 

Presentation by Library and Information Services. 
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Friday 22 Ap¡:il. 

a,m, Visita of seleoted team membel'S tOl 

a Animal Health lab. and Hemopal'asite Uriit. 
b Cl'Op Physiology, Plant Pathology and EntomoIofY Iabs. 
c Soil labs. 
d Germplasm and breeding activities. 
e Biometrics unit. 
f Station Operetions presentation. 

p.m. Report writing, 

Seturday 23 Apl'il. 

Field trip to Caicedonia, 

Sunday. Monday 24-25 Apl'il. 

Writing and typlng of the draft l'SpOl't. 

Tue sday , Wednesda,y 26-21 April, 

Meeting of team to discuss report and follow up diacussions 
with selected staff members, 

Thursday 28 A!>ril. 

Final review and typing of reporto 

Friday 29 April. 

Discuss,on of conclusions with CIAT Directorate. 
Presentation of concluaions. 





ANNEX III 

LIST OF MAIN DOCUlolEN'l'S MADE AVAILABLE TO TIIE REl'IEW PANEL 

1. Background papera, CIAT February 1977. 

(including eevaral hiatorical and legal documents, programme reviews, 
positions papers and ínter-centre egreements) 

2. Objectives and Strategy oC CIAT - MaTch 1917. 

(discu •• ion papel' for the TAO Quinquennia.l Review) 

3. International Cooperation strategy - erAT April 1977. 

(presentation to the Review Panel) 

4. CIAT Annual Reporta 1974. 1975, 1976. 

5. CUT 1978-1979 Programme and Budget and Projeotíons to 1981. 

(draft for consideration at the meeting of the EJOOcutíve Committee, 
4-5 March 1977) 

6. Latín America: Trend Highlíghts on Beans, Beef, Por!:, Oassava, 
Rice and Corn - OIAT Internal Document, 12 Deoember 1976. 




