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I. INTRODUCTION 

The Int~rnational Centre Ot Ln~ect Physiology and Ecology (ICIPE), Nairobi, 

kenya. entered into this project with USAID REDSO/EA on 29 September 1979. A 

total of $500,000 \.las obligated by AID. The duration of the project vas to be 

tvo years. with an evaluation to be made at the end of the first 18 months. 

This revie\J was performed to fulfill that obligation, and the te~m considered 

. progress (nsearch evaluation).- "organiill"tion-, effectiveness·, adherl!DCC ".-." --" -_ ..... __ . -~---- - . _._ ...... ~- .. -. - .. - .. -_ .. - ..... - -.-_ .... - ... -.---_ .. -_ .. 
to project plan and objectives, an~ potential re5earch application~ over the 

short-, mediu:n-. and long-teres. Since further funding has been reque~ted to 

continue the project, the team a150 developed commC:1ts and recotn!!lcndations con-

cerning the validity, scope, and iaproved design and implementation of continued 

research. Findings and recommendations ~rc presentcd in detail in this document 

vith the hope that they will be useful to project desi~ners. 

II. PROJECT CONDITIONS AND OBJECTIVES 

A. Cond it ionD 

The documenl.. "Proj ect Authoriz.:ltion And Req'.Ieot for AllotCl~nt ot Funds" 

lists three "c:l:Jential item!) and covenant!]" for initi:ltion of nccotiation and 

exec:ution of the Cr:lnt Acrccment: 

(a) Sucio-econonlc nnalY::li!l. "ICIPE nnd AID "breI! to U::le their UC!lt 

.fforts to obtain ~dditionnl funding for nn appropriate socio-economic nnnlyois 

before the cnd of the project." 

(b) Coordination v1th the Covernr.lcnt oC Kenya. "IClPI:: llgrccD to 

initiAte d15cu~::l10n~ v1th the Kenyn ~l1nbtry oC Acriculture nnd to attcr.tpt to 

f0n:141he coordlnllt1on oC t111:1 proJ~ct {lito the Hlnbtry'!l curr('nt re~earch nnd 

extension 4ct1vlt1e!1." 

(c:) Pent1c:1delli. Adhuronca to USAID rulon r.owrnLn;; project pc~t{c1d~ 

\laO. 



B. Objectives 

The Program Description lists four specitic objectives: 

"To the extent possible i~ the project's two-year ~~~~ fram_, the 

apecific objectives are: 

(1) Dcterm1nat1on at prOml.51.ng p.lant !1e.lect1ofl9~ 

(2) The aV3ilab~lity of insects fJr t~~tir.g nnd ecologicAl 

studies of crops resistant to specific 1noect5. 

(3) Sound working relationships betvecn basic support units 1n 

Nairobi and tho field staff at tfuita Point • 

. (4) Fo~l working relationships with the Covernment ot Xenya 

to promot'" coordinated effort in re!lcnrch and extension of Undines' to tormera. 

(5) Publication of rc!Sults." 

The scientific obtective3 ~ere stated 1n more detnil by the Programc8 

Leader, us quoted by Dau;;herty et 41. 1n the REDSO/EA docuo~nt "Percept 10nll ot 

the Internat 10rull Center of In::lect rhy~ iology and Ecology = ,f 

(1) Confirm resistance reported by ott\(~r intcrnation4l rePH'4rrt, 

centers. 

(2) Determine the mcch:mi5n of re:Ji:Hancc (tolurllnco. lInt1bto,tl'1 

and non-llcceptance), nnd 1dent Hy the r.enetic or "hy:Jiologlclll roechnnhm' rc,­

ponsible (or conferring rC51~tance. 

(3) Elucidate the gen~tic or phyal010stcnl fuctor, rcapnnnibl. 

for develo~~ent of nev hioq·pe:. in in~r.cta. 

(4) Dbcov"r ho" re,i!)t.,nt cult (VArD can bo uDod advantaa..,vudly 

1n aixed cropping fiy~trm5. 

C. COlMltnt:s 

Thora U6111 ~,·~o (ontu"'on In ~1§hlnBton about 'Jhat ,\10 '~'"ncHn.,;: 1 ... ""';1" 

\~ 
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thought that: the Crop norers Proerarune is also receiving AID support. Thi.s 

contusion arises because the tvo prozram~ h3nJle the Bflm~ cro?~ and pests and 

cooperate vc!r:y clo:J~ly. nppro,Jching the same probleln~ from different directions, 

often car~yl~g o~: joint field vork. and 5ultc!ling task9 uhen 5taffing or other 

considerations dictate. {Ue reco~!\end bclou that these prOnril!Il!.. be combined.} 

The ('-top darers rrogra~e 1:1 tundl!d by IrAD and i~ uull-:itaffcd, currently \lith 

9 scientists and 12 tech.ltcian!J (Dr. A. Raina. pers. cor:::!.). 

11lere vere also que~t1on5 1n \.l6l5h1ngcon about the over.lll SClal:; of this 

project. And a rc.di5tic tine fra::1c for their accot:lplbht.'1e~t. (The "specific 

objectives" li5t('d abovt'I arc: a f,r.n~ral li:Hill& of ado1.ni:H:rativc Eoal~ nnd of 

areas of re:i~.lrch. and ttddr'-,;, neither the: over.lll ohJective nor specific. time­

relateJ rr.:.e.arch l:O~llel.) The t"v;,luation ten::l leels that the project purpose 

can be d~~crlb~d ~~ !ollLu~: 

In t1.~c, ~pecl!lc !"~tor~ ot ho~t plant r~ul~tancc nre al~ost alv~ys 

o'VerCOrlle throut.~l thr proc~:J:l of l1atur~l :selectlofl. As II re5ult, l;he lJt:udy of 

n c:'\I r co:d.:1 t ..s n t c r 0 jI v A r i ~~ [ 1 c: ~ 1:l vir t u .111 y ~ II r qJ C t \j ~ 1 pro c c: :. :L 11, a pur po a e 0 f 

thiD projrct ~llOuld br. th,~ ~\lCCc!~:lflll ee.t~tJlf:lh::J(·nt of .'\ pr.)dIlLtivc. \.iell­

balanc~d. \.iell-::wnisgt:,! 0111:0 till: rl'~carl:h "ro~r.:~ 111 ll\l~ art'.' ot l).l~.r:. of hO:it 

plAnt re::I1"'rallce. ndrl b con~i~(f'!lr \.11th. ;'Sill! :4lJpporrlvc o(,lCII'I:':l f,olllo: 

.ddrC':nln~ criticotl pC'''H 1)roblt":::'"l in Ll:at .\fr1ca. 1rhl(·.l;j1Jl~ 1.!t!C;iI. ~clent1t1c 

expcrt1:u:, llad [rall1il1E :'1r.lll!'~llt~ 'UH! po~tdo':fl>r,;Jl rcll.)· ... ~. :;"l'h \lurk \lill re­

qulro tut\ll1n~ 011 4 cont lnull1~: tJtl·:d~ •. 

\.'C #lltl'(!e \llch rl.1\)~herr)· c[ i'd. [hat tld~ i'll'f,l,::l l'an ('u!ltllt,uC~ [0 

the 1nCr&!4~~ of tOI)'! i1rUI!II(Clull I»' ::;!'"\,dl f,;Jr~C'r:'.l !I\ Ardr4. ,111,1 thU:i ttl \",lI'tll), 

of U~AIO ClliJjlllrt "4:1 1(1U~ .,~ the uhjc:nl\lc!:l ~fa d~"rly ttl hllliS a!\{! tho prOCI:LJ .. :'01i 

.re iacceptabto." 



nl:. FINDINGS 

A. Ilesearch 

1. Crops and Pests Addressed 

The objectives stated above are presently being pursued to varying 

degrees with relation to seven pests on four crops: the borers Chilo, Busseola 

aud Eldana attacki.ng maize and s'Jrghum, sorghum sheotfly (Atherigona soccata») 

cowpea pod borer (.iaruca testulalis)J and brown planthopper and the borer.~ 

iarpha separatella on .,.tce. (The brown plnnthopper york is being carried on 

at lRRI with funding by Australia and is not reviewed here.) 

This work is being pursued partially under cooperative agree~ents 

with othe~ interaational applied agricul~ural research centers: ICRISAT (sor~ 

&hum). cnc-rcr (caize), IRRI (brown planthopper). IITA (cOt.1pea). and l1ARDA 

CH!liarpha). TIlese arranEe~ents are scientifically fruitful and desirable _ ... - - . ---- -.-- ~ -------~ -- ----- ..... --- ---- --- --- --- - -. ---- .'_ ... ------- ------- ... -
if cooperation without duplication is effected. and are aIDa advantageous for 

ICIPE in teres of its shift to nn applied emphasis nnd its application for 

CGIAR cembership. 

Unfortunately. the program has not been fully ~~affed and the two 

entomologists and one agronomist arc overburdened by this large nu~ber of com-

mtmento. The report of the TAC Hission to ICIPE tlentioned this prolJh'l:l 1n April 

1980: "Considering the nvotlablc resources nnd the complex nature of the proble::l 

being investigated, it could be thnt extendtng work O~ ho~t plant reGi9tance to 

sorghum ~hootfly, th~ 90rghum midze. thrips, pod-5u:kip& bU3S, nnd an!ll~t in-

sects t\c1y be premature:lt thi!l ntOlCP." Sinc~ th.lt \lr~tlnb. ,hootfty nnd N.,.~-

larpha \lork ha5 be~n undert.1ken \.11th no .1llJG~ent.ltion of scientific !ltaf! nnd 

therr 19 dlscu3!llon of the! fiorchum anti l04lho,'peftJ All \.'n11. Even at· full otAff 

atrangth (t, ""tomo10&ir.t~) thin uould exccrtd oil miniMUM IMnAKeabla rCfloArch load 

of one IclenciAt/ona nppt. 



2. Attainment of stated objectives 

Table 1 summarizes project research activities to date (source: 

Quarterly Reports 1-5). We would like to commend the project scientists, Drs. 

Dabrowski and Ochieng and Mr. Omolo, for their hard work and achievements. 

The program has been founded and good progress achieved given the understaffing 

and inputs problems, and especially in view of the virtually total lack of 

facilities and the difficult working conditions at Mbita Point lon~ afte~ 

inception of the program. 

a. Screening. Good progress l\as been made with screening for 

deteraination of prom~ing plant selections. Screening methodology for sorghum 

and maize borers has been develored and written up in a photo format for use,by 

p~~sonnel at Kenya Government agricultural research stations. Recently, the 

screening wor~ has been assumed by the Crop Borers Progr~e, and lines confirmed 
\ - .... - --.----- ... -.----~-.--- .. _- --_ .. -". -- ---- ----- ---- -- .. _-- --

. as resistant will be given to Dr. Dabrowski for research on mechanisms. The Crop . . 

Bore~s and Bases of Plant Resistance programs may do some plant breeding on a 

small scale for resear~h purposes: consolidation of resistance factors and 

purification of lines. 

b. ~mss rearing. Some progress has been achieved, but this 

aspect of the program has for to go. Facilitics have been inadequate until 

now, and downright primitive at !-Ibita Point. tolhen the insectary at Hbita Point 

is finishp.d. effotts should be made to rear insect pests on a much larger scale 

and at Cl higher level of sophistication" using artificial diets. This is essen-

tial for th~ success of the pro~ran. Without the ability to artifically 

infest plants in the greenhouse nnd in the field, lack of consistent and evcn pest 

infestations ~ill hinder the scre~nin~ effort. This year, for instancc, natllr~l 

POllt populations hnve been too )01.1 to screen s\lcces!Jfully for anythln~ but 

cowpea aphid and ric. borcr~. 

Ch{l~ i~ beins reared on nrtlficinl diet in &las~ jnrs. n~a~-

\~ 



iDa Busseola and Eld~na has been attempted, but results arc not yet sntiofactory 

Maruca mass-rearing studies were undertaken under an IITA contract. This pest 

is reared in large numbers from cowpea flowers in small plastic containers cnd 

pro~e~s has been made with handling/rearing methods on that diet. Flowers 

are sometimes unavailable and are more difficult to une than artificial diets. 

Diets are still being iI:lproved and tested for rearing Hnruccl. Lab-reared in­

sects show behavior changes and susceptibility to dioease after several gen­

erations. and it is presently necessary to add field mate,rial often to insure 

colony viability. 

c. Determination of resistance mechanisms and identification of 

the responsible genetic or physiological factors. Some progress has been ach­

ieved, but understaffing of the program and emphasis on screening work has 

meant that some tentative hypotheses drawn from field experiments have not been 

verifiedand,quantified~ and some research avenues have been abandoned before 

useful data was collected. Quite a bit of field work has been done on ovi­

positiC?n and larval behavior of borers. The results have "suggested" use.ful 

facts (i.e., that there are three levels of interaction affecting plant colon­

ization and damage by Chilo, that some varieties inspir(! lenf-sheath feeding by 

Chilo larvae, etc.) and should be confirmed and investigated further. Exper­

iments were initiated, but then apparently disccntinued, on gut and s~liv3ry 

enzyges of shootfly and the gut micro flora of sorghum nnd maize borers. The 

second Quarterly Report mentioned that the former work was linited by lack of 

the proper equipment and cheaicals, nnd technicians mcntioned problems with 

timely and adequate supply of char-ticals and the proper types of seed. Under­

staffing means inadequate supervi~ion of the nine tcchnician~~'ich decre~s~s 

their ability to ~~ke me~nin~ful research contributions. So~~ said that Dr. 

'n..,bro'.Jski sinply doesn't have tir:e to gh·c them, ~~c attention and guidance they 

would 11k~. 

\\J 
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d. . Genetic or physiological factor~ reponsib1e for development 

of new biotypes in insects. Work in this category has not yet begun except for 

the comparison of the protein spectra.of Maruca from Nigeria and Kenya.' Dr. 

Singh, Grain Legume Entomologist at IITA, has, asked ICIPE to investigate Maruca 

biotypes. 

e. The use of resistant cu1tivars in mixed cropping systems. 

Moderately resistant varieties of maize, sorgh4m, and cowpea are being evaluated 

in farmers' field intercrops. This work was begun recently by the agronomist, 

Mr. 0m010, in cooperation with the Crop Borers Programme. Emphasis on screening 

in a farmer's field intercrop is well-placed, as the results will be valid for 

the context in which small farmers will grotr these resistant varieties: ' with 

no fertilizer OI pesticideq, and under the pest infe~tations and. plant pnysio-

, logical conditions typical of the intercrop. 

f. Publication of results. As of this writing, project 

scientists have all prepared manuscripts, some of which have been accepted for 

publication. (Note: "Insect Science and its Application" is a new tropical 

entomology journal published by ICIPE.') 

Accepted for publication: 

(1) Okeyo-Owuor, J. B. and Ochieng, R. S., 1981 
Studies on the legume pod borer, Haruca tef'ltu1a1is 
(Geyer). I. Ecology nnd biology; Insect Science 
and Its Application (in press). 

(2) Ochieng, R. S., Okeyo-Owuor, J. B. and Dahrowski, Z. T. 
1981; II. Hass rearine on natural food. Insect 
Science and Its Application (in press). 

(3) Dabrowski, Z. T. and Patel, N. Y., 1981 
Investigations on physiological components of 
Atherigon.1 snccnta larvae and sorghum interaction. 
I. Larval enz)~es; Insect Science and Its Application 
{in press). 
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Submitted for publication: 

(4) .Dabrowski, Z. T., Omolo, E. o. and Nyangiri, E. 0.: 
Resistance of maize to stem borers under l·lestern 
Kenya conditions. 

(5) Dabrowski, Z. T. and Kidiavai, E. L.; -
Resistance of some ICRISAT sorghum lines to shootfl: 
and st~ borers under Western Kenya ~9ndition~. 

(6) Omolo. E. o. anel Ogwaro, K. 
Effect of intcrcropping on pest status on maize, 
sorghum and cowpea. 

(7) Dabrowski, Z. T •• Och'leng, R. S., and Burge"', !-I.: 
Studies on the Ip.gum~ pod borer, Maruca testulalis 
(Geyer). III. Methods used in screening for 
resistance. 

The Quarterly-Reports are the best account of research activities. 

but their timing does not reflect treld realities (t\.'O rainfed growing seasons), 

and Dr. Dabrowski's workload has been made even more unmanageable by the task of 

-vriting four per year. Examination of the reports reveals tha"t contents of some 

are "thin" because they are timed in the middle of a growing season, or simply 

because quarterly progress by a small program such as this is not great, especiall~ 

vben one of the two entomolog.1sts has to ~pend a goodly portion of his time report-

vriting! Data is presented without statistical analysis, which mak~s it difficult 

to ev luate. We were given to understand that the Biostatistics and Computer 

Service was weak, but being improved. 

. \~ 



RESEARCH ACTIVITIES .~ 
-lASES OF PLANT RESISTANCE TO INSECT ATTACK- (Excluding Australi~n-funded brown pllnthoppor work at IRAI) 

January 1980 - Harch 1981 

I. MAIZE lESlSTANCE TO 
IcmERS 

Jan - ~ rc.h 1980 - - - - - -

1. Study of the dispersion 
of Chilo and Busseola 
.;;s-on-mat-!. IS blsis 
for- artificial egg 
11ac~nt. 

2.° ~lr1son of field and 
greenhouse Nile 
screentng techniques. 

3. Screened IC.Itu:-.. ni .. hi 
for- ~I"er IttlC;'; un­
d~;l!d plents selfed 
to fan. S1 fa.ilies, 
s~ of ~ieh will be 
screened further. 

II. 'SORGHUM RESISTANCE .TO lIII. SORGHUM RESISTANCE TO 
lOURS . SHOOTFLY 

-- ----.- -- -- --- --- - --- -- -- ---
IV. COWPEA RESISTA!'fCE TO Y. STATUS OF PEST POPULflTlOtlS 

MARUCA TESTUlALIS UNDER HIXED CROPPING SYSTL~~ 

1. Study of s'hootfly salivary 1. 
glands and Ilimenta~ 
canll. 

Dcveloped a rear-ing me-
thod using screens so 
that larvae don't have 
to b~ handledi tested 
dcs1rable lar-vil and . 
adult denSities and pu­
pation substrates. 

2. Preliminlry identifiCI­
tion of sllivAry gland 
and gut Inzymes (dul to 
Jack of equipment Ind 
c~icals, not .11 In­
zymes could be 'tudied. 
and none quantitative­
ly), 

2. Prlliminary experiments 
on dilt Ind feeding be­
havior. 

April - June 1980 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - -.- - - - - - - - - - - - - - - • 

1. Prelicinlry identifica- 1. 208 E£AFRO cuitiVlrs and local collections from east 1. Progress 1~ determining 1. ExperimantsOtrfed ar.d the~ 
~ion of a maize I"esis- Ind ~st of the Rift Vall" screened for borers and optimum natural foods abandoned !S t~o dtffic~lt 
tance mechanism by the shootfly (planted in April). for adults and larvae; and too different frell' the 
co=parison of oviposi- .J some improvements in pro!;r.",'s Ir.andatei it \-;IIS 

ticn & larial fceding ~ Z. 4 ICRISAT collections o~ 2. 35 ICRISAT and 40 Texas handling of larvae. suggested that the Crop 
~~ice Ind nonchoica Chilo resistant lines lines, and 3 sugarcane X Darers Progra~~ should 
sltuat1c"s on lf~es wfth . sown for screening in sorghUM Po~ulat1on~ . 2. Testing of some Irt1f1- study the effect of r.txed 
varying susceptibility. Kay. S~ shootfly re- screened: promfsiny cil1 ditts. crop~ing on insect po~ula· 
~Pilosity of upper leaf sistence observed. ICRISAT ~u1tivar-1 se ec-

I 
tiens ar.d this progroll:1 coul( 

surfaces appears to dt- ted for study of.resis- join the team later khen n~ 
treast ovipos1t10n. 3. ~g USDA Iphi~-and .idgt- uncI _chanfs:s. resistant (ar partly resis-



.1. 36 lIt~nf S Icr~o~~, 
vfth COllectIon of plln 
Injury Ind ~est nu.btr 
diU. 

3. 2000 ~'~Ill Synthetic 
pllnts ler"~ldi unda.-
Igld plants ~rl sllfed 
to fOnl S flm11fes (or 
further s!reeningi the 
Kitale lines are to be 
crossed with Kltucanl 
lints to crelte medi~ 
.. turing, subhumid tro-
picil maize for relelse 
tn the llko Vlctor1l 
regioni resist.nt lintl 
s~-ed toler.nce o( 
tunr.e 11 no. 

resfstant lfnls Icrlln- '. 
Id for borerl ( .. y h.ve 
Iscaped 1n(lstltlon bl­
CIUSI of I.rly pl.nt-
1ng). 

4. Initt.l observ.tions on gut .icroflorl of sorg~ Ind 
"'z. borers, vith I view to Investfglt1ng thl1r 
interlction with host plant ch~lclll. 

·:ontfnuld vork on tho 
~nthodology for idontf. 
fl,.tlon of gut Ind 1'­
ltvlr.1 gland Inzymes. 

lIs. 
3. feedfng Ittractant If­

f.ct found in IOth.nol 
extrlct of Cowpl. 
flower •• nd pod •• 

July - S'pt 1980 - - - - - - - - - - - - - - - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____________ _ 

1. ftrst itt.-pts to relr 
Susseol. in the l.borl­
tory. 

2. Screening: 250 CIHHYT 
f~111es, 100 S, f~i­
ltes of lItU3in1 Dl1z1 
(SGai l1n.s sel.ct.d 
for further studi,s) 

1. [£AFRO cultlvar ·Serena- 1. 
selred and proge~ 
screenedi 23 tolerant 
l1nes ident1(t,,1 (or 
further testingi IUch 
shcotfly-induced t11-
lering noted, 

2. field dlta suggest that 
the nUliber o( Chfl 0 
Ixit holes correlates 
vlth tunneling da.ag •• 
and that counting holes 
cln be I tl .. s.vlng· ... 
t.hod for prel1.fnary 

Prel'.'nar,y Ixperf .. nts 
on prlfirenci tlstfng 

1. Continued wfth modfffcl­
t10ns o( artificial 
diets and experfments 
with fe,dlng stl~la­
tfon by extracts from 
cOt"tpeD lllvel, flowerl, 
pods. 

2 •. Study of Maruc. ovfposi· 
tlon behavior. found 

I that leaYls are thl 
preflrrld 11t1. 

tint) cultfv.rl o( 
IIfll, lorghUM Ind ca~· 
pee vfll bo sellctld fOI 
.txod cropptng. 



J.;,. IlL.. i!!L. ll!.o. ! !.,. 
'l'~td " ••• rth. . - Htrsh 'tn1: (Scralnfng work gfvln to Crop Ior.rs ~rogr~ - Dabrowskf, parson.l cOllUnfc.tfon)· - -' - - - - - - -

(ofi 

1. Mus narfnv of .9!.!!e. 1. Study of thl Iffect of 1. Contfnue observatfons 1. Ccnlinue 1IIc.'oS rearfngl 1,Iew i'A~[CTS: 
.nd Eld.n.. sea ICRISAT 11nll on. on oVfposition l larV41 ovfpositio., ,tudf.s. 

I. tor.finlAtion of resfs­
tine. in CIHHYT lfnls 

Chflo dlvllopmlnt and behavior. 
'6iFiiVi 0 r • 

.t divlrsl ,ftl' (joint 1. 
project with "Inist~ 
of Agriculture). 

Crop j OUII to .Q!.1!2.. 

3. ContfnUI work on rllfl­
tuu MChInisas. 

3. Chflo ovfposition chotc •. 
I'tudill. 

4. Effect of sorghu. al1.10-
·chelicils on Chflo and 
Eldana fledfn~ beha­
y10r and devilos-nt. 

2. Screentng r.IOti'lOdology 
2. Efflct of sorgh~ growth wtth artfffcfJl fnfes-

ItAglS on the Ixprlssion titian. 
of rllfltAncl. 

3. Plant propertfes rlspon­
sible for GCrt.,ity on 
TVu 946. 

4. Screening of thrfps- Lnd 
aphfd-resistant Vlrll­
tfl' fn fa,...rs' fntar­
crops. 

I. rrcdt~g ~nd cvir.osf~fnn be­
hlvlor of :':"Ihrp'~a S~f'r.,­
tell~ on r"icO;Il.llTilrr.lla 
~rca'·ir.g onr.~41-
foods (cooper'~'ve rcsclrth 
.:t th WARDA). 

2. flri"-Cr's f1dd tnlercrop stu­
din: 
I. Perfor~~nce of selected-
50r~~wn and ~Ize lines with 
thri~s- and .phid-r.sistant 
cOWPC:ls. 
b. lff.tt of Chilo in1est.­
tion ''I' y1.,dsOfsorghu. 
and .. u •. 



screenfng; also thlt 
plant colonlzltfon Ind 
dllllgi by Chllo dIffer. 
It 3 J unc tUriiT 
- n~n-accfptance for 

ovIposition 
- 1st f"stlr feedfng 

on hnlS 
- tunnelfng of older 

f ns tars ins tC!lllS 
(SOl1e vlrletfes Ip­
pear to have leaf 
sheaths Ittacked fn 
I fl!u of oth(!r plant 
parts ) 

3. Prellmfnary gllss tuba 
experfments wI th dl et 
and antlfe~dants for 
bleassay of larvil 
feeJfng and tunn.llng. 

(3) 

Oct - Otc 1980.- - - - - - - - - - - - - - - - - - - _. - - - - - - - - - - - - - - - - - - - - - - - - - - • - - - - - - - - - - - - - - e· 

1. TestIng of artIfIcial 
dIets for the a3SS­
re~rlnq of Eldan~; hl)~ 
SUTYlv.1 on s~~ dIets, 
but fecundity l~r t~"1 
t~t of fIeld popul.- I 
tfons. 

t'. ScT"Hntd 4 SO C I~T 

1. Results of four screenIng 
experIments analyzed; 
SOEa lInes sel~cted for 
study of reslst~nce .. -
ch~nlsCSi proalsfng 
selectIons viII ~ test­
ed In faraer's int.r­
crops. 

lines; p~lsln9 selec- Z. 
tlens wll} be t~sted In 
f'rzers' fntercrops. 

ContInued observltfon of 
Chflo oviposition end -
a~9' on resistant Ind 
susceptfble l.ines. 

3. ContInue observatfons of 
bor~r t~nnelln9 in re- I 
shUnt '_neS susceptfble! 
l1MS. 

t 

I. Started Ixperf.ntl on 
lhootfly o"ffpolftion 
behavior. larvll fetdfng 
If tli/behayior. 

1. Contfnued testing of 
artfffcfll dfets; test­
ing of ar~fffcial ovl­
posftfon substrates. 

2. B~cause of data showing 
dffferent oviposftfon 
site preferences in Nt­
gerfan I Klnyan MaruCI 
strlins, th.ir prot.ln 
spectrl wert CClplrtd 
Ind some dlffirancis 
found. 
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I. Ceneral 

We note that little data on the economic basis of pest manage­

-.at (crop loss and economic injury levels) has bp.en collected. Dr. Suh, a 

recently-arrived postdoc in the Crop Borers Programme, has becun experiments on 

crop loss to ~~ruca, and cowpea's ability to compensate for damage. Staff of . 
the Bases of Resistance Progracme recently began m~agur~m~nt of farm~r'~ field 

losses to ChUo. 

Only one trip has been authorized thus far for a project scientist. 

at this writing, Dr. Dabrowski was leaving to meet with colleagues in Nigeria 

and Liberia. Especially in a program with so much cooperative work, travel is 

necessary to keep scientists current on research developments" reduce duplication 

of researchers' efforts, and enhance ICIPE's contribution internatirnally. For 

exawple, some of this project's experiments with borer larvae were duplicated by 

COPR/ICRISAT, and Dr. Dabrovski 'didn't realize it until he saw the publication. 

B. Funding/E~~enditures 

The Bases of Plant Resistance Programme ~as not entirely funded by USAlO 

for this rwo-year period. The salary of Dr. Dabrowski, the Programme Leader, who 

is Polish, is paid by UNDP ($35,000). The Australian government funds the brown 

planthopper research at IRRI ($100,000). Contract funds from IITA (for Haruca 

.. ss-rearing), and from ICRISAT (for sorghum work) have been received. 

Routine financial reporting to REDSO/EA does not include disbursement 

of funds from other sources (such as contracts with I!TA and Ir,~ISAT), and dis­

bursement of AID funds is reported in three broad categories without itenization: 

.. larics, travel, and supplies ;lnO materials. The c,'aluntion team found this 

level of reportipg inadequ~lte fur the sort of "cost/benefit an:llysis" mandated, 

and for effective monitoring by REDSO/EA. 
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At present, ICIPE grants the Programme tender authority to disburse funds 

for expendable items only. For all other purchases, for additional scientist 

salaries, travel, etc. he must get approval from ICIPE administrators. The 

funds arc regarded primarily as ICIPE money rather than program money, and though 

AID's aim is to fund research, final spending decisions are not mnrle by program 

scientists. This places a heavy burden on ICIPE's administrative staff, makes 

coher~nt and scientifically valid ··e6enrc~ olanning difficult, and saps the time 

and energy of the Programme Lp.adcr. 

According to the bud3et provided in th~ project description, "The grant 

vill·p~ovide full financial support for the staff for the agronomic and plant 

resistance sub-project and for related operatine expenses," and "USAID will not 

finance equipment, furniture, or vehicles." The distribution of the funds was 

intended to be as follows: 
TOTAL ESTIHATE 

COST ELENE~rr US nOtLARS PERCENT OF TOTAL 

Salaries $419,204. 84 % 

Travel. . 23,670. 5 

Supplies & Materials 57,126 11 

TOTAL $500,000 100 % 

According to documents provided by ICIPE officials, the present ltnd 

planned distribution of funds is as follo~9: 

TOT,\L ESTTHATE 
TIIROUGH }L,\HCH 1931 

US nOLl_\RS 

PERCENT 
OF 

TOTAl. 

TOTAL CSTIHATE PERCE~IT 

COST Et.EHENT 

---

Salaries $16/• ,020. 

Travel 

Suppli('n G ~r:lt(!r1als ...,!11..J-.;O..;;2 __ 

TOTAL $29),896. 

S6 7-

14 

30 

100 1. 

TIIROUGII OF 
AUGUST 1981 TOTAt 
US nOr.1..\R~ 

$225,483. 4S /. 

9,17/1. ' 2 

~rH1.:- 53 

$500.0\10. 100 :: q 
~. 
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Upon request, ICIPE's Financial. !bnager ·provided us \lith Q 1I\0re detailed 

accounting of AID funds: 

HOTI:S TO TIlE FINA.'lCIAL STATEltENT FOR THE 18 MOrnlS PERIOD 1st ~EPT~mER! 1979 

TO 25th FEBRUARY, 1981 

1. SALA .. ~U:S 

A. PLANT RESISTANCE sun PROJECT STAFF 
PERIOD 

NAME POSITION COVERED 
:(months) 

Dr. R. S. Oc:hieng Research Scientist 
(Entomo1ogint), ~ass 14 
rearing 

E. O. Nynngiri Sr. Technicl~ .. (mass 18 
rearing, Hbita Point) 

F. O. Onyango Technician (maize 18 
resistance to Chilo. 
t-(bitn Point) 

s- O. Obicro Technicinn (chemist. 14 
Nairobi) 

O. E. O. Arig1 Technician (chemist, 14 
Nairobl) 

E. L. Kidlnv~i Technician (sorchu~ 14 
resist.1llce to Chilo, 
Hbita Polnt) 

P. E. W. Njorozc Technician, t-:ntrobl 1'. 
A. A. Rar,ot Tcchni\!al '\r.~Ii~:"l\t 14 

(m.1i\S r~.H ll\~, ~., 1 ro~1) 

COST ro:s. $) 

$21,700. 

6,096. 

4,070. 

4,180. 

S t 387. 



H.· o. o. Bunnu Technician (cowpea 14 4.772. 
resistance. Hbita 
Point) 

. H. O. Arva Technician (agronomy, 14 4,533. 
HbitaPoint) 

$79,082. 

I. AeRONOMIC STAFF PERIOD 
COVERED COST 

HAKE POSITION :(months) ID' $) -
E. O. Omolo Agronomist (Mbita .. 18 "5,592. 

Point) 

B. S. K. Hasyanga F8t"1ll Controller 14 24,492. 
(Mbita Point) 

P. O. Auta Kbltll Point 10 983. 
field staff 

:So H. Sagin! .(bita Point 10 1,251. 
field :;taff 

N. H. Sangura Kbita Point 6 503. 
field stnff 

P. O. 0ut:14 ){bitn Point 6 503. 
field :Hnft 

J. A. Nundu l(blt4 Polnt 4 399. 
field staff 

L. P. Agunda Ubita Point 4 405. 
field utolff 

J. V. Achola Hbita roint 4· ~O5. 
field Dtol!! 

P. O. Owino Hb.Ltu Point 4 415. 
field ~tn(r 

S. O. lUrAllba Hbitll Point 4 415. 
fielt! fJtnft 

$75,363. 

':ot.: COlse or the Pr('t:;rnr.-.. .,. lI'at!df 
and othrr acne( nro Ch.H'i-cd 
ent huly to tIle L~:np lInJ 
"utt fAUn" ur.l":' ?~ 

TOT,\t. $15 / •• 1.1., . 



2. TRAVEL 

Field travels by stnff on the rrogr~mme and expenses 

Progrnmme tender's travel to lITA, Nigeria - airfare and 
other travel costs 

3. SUPPLIES A.~D l-L\TERIALS 

2,341. 

$4,174. 

'!'bese include chemi~als. field exponses, photographic supplies, shovels, 
alscellaneou9 matorials for dcreenhouse, pipes, etc. 

The above data indicate a pattern of deviation from the project budget that 

h •• hindered vit.ll aspects oC the rC:St:.:Hch prOCflU'l. A fa.r lC55er amount is 

bein& expended for ~clentl~t51 5ala~le~ and travel, And a C~r treater amount 

for supplic!J and ecalJlp~c.'IIt. E','en ~O, di~cu551on'i vith ~c1c:tlti:;t5 llnd technic:lans 

leave the imprefl:don that equ1p::J.c:nc and tSuppUC5 An~ very cl!ficult to obtnin be-

cause of a 5hon:iI~e ot funtl5, 

Adhcrc:ncc to the or1sinal buJgct \14::1 h:pcdej b~cQu:Jn important clnfAscD at 

input:; \Jere not provided (or In the project dro:di~n: o'JcrhtH.J con:l, contrlLution 

by rt:oc.'Ifch unlttj. rt'llc:arch t.llJPl'ort CO:i(S (cqu1;'r.1I!nt. datf'nilnce. etc.) nnJ 

.1tulltlon, lell'l: 1~ In ,11\ In:stlrutfoll-tl\dld1:'1: ph'l~l~ 1I\v,dvill~ "ntdriulI". t!'ulti-

the ,',Ht,-en of I'luj<!C'!, (·).I'.·:\oI1[\J(I~t.. 'lIlll til I~ ,c. '.' Iv" 1,.''';'~·I.l~ I·.·;~ 1e,,,.,,.I:.,, ':</f'," 

Iftt['!\l·IH~. ltd~ 1~ untortllIL\[" tH· ... lIl',.l ICU"'~ "'I",(;ltt'''1 'I:;'! ql .. lilll,.:!\.'!! t,lr ')' 



AID support should stand or f~ll o~ itr. research output. 

c. Staff 

Positions provided for in the project description were staffed as 

foll~.lS: 

POSITIC·' 

1 ?rogramae T~ader 
(Sr. Research Scientist) 

2. Research Scientists 
1 - Brown pla1thopper, IRat 
1 - ICIPE 

1 Aeronomist 

2 Postdoctoral fellows 

9 Technicnl stoff , 
2 - Bro~ plnnthopper, IRRI 
1 - Sr. Technician ~ 
1 - Technician 
2 - Technical assistants 

1'- Principal Technician 1 
2 - Junior TechnicIan. J 

agronomic 
and field 
testing aspects 
of plnnt res­
istance 

plant resis­
tance nnd inacct 
.. ss-rcOlring 

INCUMBENT 

.Dr. Z. T. Dabrowski 

Dr. R. C. Saxen3 
Dr. R. S. Ochieng 

(postdoc during most 
of the period covered) 

Dr.' E. Otnolo 

vacant (Dr. Ochieng wns 
a postdoc durin3 most of 
the period covered) 

staffed 

7 technical staff pro­
jected at IC,lPE, 9 hired 
(St'...:. ~al~·N.1 (')~"'r\~ ,~ 

lIT, R. ) 

Actual hirIng. when contrasted \11th the originnl projection, hos been heavy 

00 technicians and light on scicntist~. A Ph.D 6tudcnt from SU37.iland, Dr. 

Ha.inA. hoa recently jo ined the proerum \Ii th fund lng from the Dr it i sh Council. 

lCIPE has t:\.1de eHortu to rnl the POl' ponition:., A Sierrn 1.conenn, Dr. 

H&",,::'oy, "'''os oCforcd 0 plncc but \.I1H1 u",c:-:poctetll>' requfred to return to hio 

country. Or. 8untin~ rro~ the Unlvaruity of R~ndln~ u{nhn~ to com~ hut 1~ h~v(n~ 

politlcal dHflcultiell b"cl\ucr ho unA horn tn South ,\(r(c.1. 1\/~) adtlitlonnt 



-15-

African postdoctoral candidates b:lve been identified. We are not sure why 

filling the PDF positions has taken so long. Professor Odhiambo said that 

ICIPE does not have recruitment problems, and several scientists have been 

hired into the Crop Borers Programme during the past 18 months. On the other 

band, the profes60r said it is difficult to staff a program that has been funded 

001, for a short period. 

During our vi~it, we noted a high scientific staff turnover rate at ICIPE 

in the crop pests programs. Mbita Point, where the program will be based, 

presents hardships for families because of its lack of schools for older children, 

recreatioD:l1 and shopping facilities, etc. Logistical problems also arise because 

of the distance between the research site and the service laboratories in Nairobi. 

Interviews with many individuals revealed disagreement and conflict between 

scientists/technicians and administrators concerning the staffil,e and running of 

the research programs, expenditure·of funds, etc. Scientists feel that the ICIPE 

admdnistration plays too strong a role in decis~ons that should be based on tech­

nical considerations, and that this interfere9 with the effectiveness· of the 

programs. 

D. A~inistration 

1. Attainment of ~tated Objectives . 

a. Sound vorking relationships between basic support units in 

Nairubi and the field staff at Hhita Point. 

Dr. Dabrowski expressed satisfaction with backup by ICIPE's basic 

research units (Sensory Physiology. Chemistry, and Slo~hcmi9try, Histology and 

Fine Structure). He said they yere alw~ys ready to help yith significant and 

interesting problcms. 

Liaiso,n betYcen project staff at Nairobi and at Hbitn Point appears to 

b. adequate, anc' tr. Dabroyskl traveh bct\lcen the t\-lO locatlona often. Thio 

involveD a day'. tirJng road travel CDct, way. howevpr, Rnd the access ro~d to 
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Mbita Point is occilsionally inlpassilble. Officc, laboriltory and living filcillties 

viII be com" eted soon at Mbita Point, and when they are ready the Programme 

Leader should'be bilsed there for close supervision of research activities. 

b. Formal working relationships with the Government of K~nya to promote 

coordinated effort in research and extension of findings to farmers. 

ICIPE has not attempted to create formal reliltlonships. Only one 

agreement exists on paper, a letter concerning limited access to the Ministry of 

Agriculture maize germ plasm for screening by ICIPE. 

Dr. Dabrowski has initiilted informal screening/breeding cooperation 

beeween the Bases of Resistance Programme and several Kenya government agricultural 

research stations. Ministry officials declare themselves satisfied with these 

arrangements. Interviews with Mr. -Gilbert Kibata and Dr. Fred Uangati at the 

National Agricultural Laboriltories, and with Dr. J. H. G. Waithnka, Deputy Director 

of Agriculture (Food Crops) stressed the following issues with reference to liaison 

with ICIPE: 

1) Formal ~~rking reliltionships. Necessary only for jointly-funded co­

operative projects. The Ministry does not have adequate staff at present to de­

sign and propose any. Liaison exists in that ICIPE is partially funded by the 

Kenya government and has a Ministry official on its governing bOilrd. 

2) Training. Six Ministry stilff have attended ICIPE's Integrated Pest 

Management Course, and more should follow. The Ministry would like ICIPE training 

for entomologists pursuing higher degrees because excellent scientific guidance is 

availablc nowhere else in KenYil. However, the Ministry is so understaffed with 

entomoloGists that they are hard put to field candidates. Concern \-,as expressed 

because such d~gree recipients tend not to return to their reliltively low-power, 

low-pilyinp; slots with the l-Unlstry. Dr. Wansati suggested a Cv1.°mal "secondment 

system" wh {,:h would restrict Kenyan scientists' length of tenure or offers of 



-17-

permanent employment with lCIPE after earning higher degrees. 

3. Extension. Ministry officers vere emphatic that ICIPE should leave 

this activity to their orgal1i.zation. 

4. Cropping systems collaboration. ICIPE's entomology input is to be 

integrated by the Ministry into overall crop management schemes. Resi8t~nt 

varieties that need adaptation to, the Kenyo environment should be given to Ministry 

breeders. Comrlemen·.ary agronomy experiment~ using resistant vorieties (i.e. 

cropping systems, fertilizer rates, planting dates, spacing, etc.) also should be 

done by the Ministry. Dr. Waithaka said that no ~!ini9try employees presently 

Dear Hb1ta Point have research credentials, but th~t researchers could be made 

available for cooperative work there. Programs that might use ICIPE insect· 

pest management input include the FAO/UNDP Dryland Farming.Research Program, 

Katumani, the USAID Cropping Systems for Semi-Arid Areas program at KARl, and 

individual research stations including the rice station at Ahero. 

c. Socioeconomic Analysis 

No additional funding was granted to conduct the analysis before the 

end of the project. Therefore, this objective could not be implemented. 

'd. Pesticides 

Precautions agreed to in the "Project Authorization and Request for 

Allotment of Funds" insure compliance with USAID regulations. Dimethoate, cndo-' 

sulfan and malathion are being applied to cowpea, and cndosulfnn and carbofuran 

granules are used against cereal stem borers. As is sho~n in the follo'ling tahle, 

these pesticides arc covered by EPA tolerances, and there would be no problem with 

ICIPE making recommendations for such uses in an IPH package \-Ihich might be 

ext~nded to !armers. 

~\ 
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EPA TOLERANCES 

Dblethoate Endosulfan Hnlathion ,£!lrbofuran 

Cowpea a Yes MIA 

Cereals MIA . Yes MIA Yea 

BIA - Mot applicable 

Tesl - EPA tolerance~ are for dry beans, lima beans and snap beans, i.e., in­
terpreted as being "a similar use". 

Tes2 - EPA tolerance is for succulent peas, i.e., interpreted as being 
"a similar use". 

If, in future, other pesticides are considered in the context of an 

IPK program for cowpeas and cereals; project staff should determine whether EPA 

tolerances or FAO!WHO Haximum Residue Limits ha.ve been established for the pesti-

cide(s) in question. If neither of these is in place, residue data would have 

to be gathered and evaluated before the AID Office of Agriculture could endorse 

such use in an AID-funded project. 

Kbita Point wcientists said that pesticides are applied by trained 

field techn.1.cians. This is as it should be: untrained field laborers should 

never be given this task. Use of safety clothing and equipment by applicators 

1s apparently variable and marginal, susally only boots and ~ybe a lab coat 

over normal clothing. There are no masks available. 

IV. RECO:-i~'DATIONS 

A. Research 

1. Crops and Pests Addressed 

a. Pests and crops presently studied should be prioritized, using 

econoQic data a9 far as po~~ible, for declHion ~klns re proj~~l efforts nnd 

funding. Th~ program is presently overburdened with resl!~rch couunLtments, anc.l 
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without significant addition of scientists. the number of research problems 

.bould be reduced. Research should address fewer topics in ~reatur depth than 

at present. 

b. When research 'problems are prioritized. some not presently 

addressed should be considered. None should be undertaken unless 1cientific 

strength permits. 

Phaseolus is a major East African crop which ICIPE's programs do 

DOt deal with at present. If the Kenyan/Dutch bean program'at Thika ider.tifies 

insect-resistant lines. the program could do the complementary work on bases of 

resistauce. Careful liaison should be maintained with CIAT if this is undprtaken. 

According to Dr. Dabrowski, coW?ea ~phid ~ould be a relatively 

simple problem and easy to work with, and would yield interesting results on 

biotypes. This is nn appropriate topic) since they c~u~e a reduction in yield in 

the Hbita region (though crop loss assessments re~in to be done), and IITA hAS 

developed cowpea lines which have been ,confirQed there as strikingly resistant. 

Th~ should be undertaken with careful preli~inary study of the work of Dr. 

Asafa Ansari at IITA. 

c. REDSO/EA should not nssuca, funding o,f the bro\;n planthopper 

work at IRRI, as funds nrc limited and this i~ not nn African ~rob!em. 

2. Geileral 

a. If Haliarpha work continues, it should be done at the Alu'!ro 

1l1c.e Irrig:ltion Scheme, as suggested by the International Scic\\ttfic 110:klnz 

Croup on Cereal Stco-Borcrs and Legu::e Pod-Borers (Sc:ptc~ber 1980). 'I'his ''''~''u\d 

aggregate rice scicntist~, rcliev~ pressure on the &~nl1 field nrea at }~Lta 

Point, put rese.Drch where ricc is custor.l:lrily crotin. rind enhance cooperllt ion ttl tl 

the Minlstry of Ae~icultur~. 
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b. Mass Rearing. This are~ of endauvor is vital to the success of 

the prograCl, and more support should be gi ..... en in the f01'14l of facilities and 

highly-qualified scientists. Tne new ~~ita Point insectary will be a &rc~t 

laprovew~nt, but it should be noted that re~rins insects on a larger scale will 

require c~tra materials and specially built tr~vs, cages, etc. thar should be 

providfll!d for in the project buuget if financing h~s not been cot:lm1tted froCl 

another s~urce. 

Ca-rc must be t~ken to rigorou$ly and continuously ev~luntc lab-

reared pests in rclation to n3tural pupulations. 

We note that Dr._Singh, a mass-rearing specialist, is coming to 

ICIPE for 6 months. This will be constructive. The permanent hiring of such a 

person would be better. The prograM will require someone with solid experience 

in the areas of mass-rearing and insect nutrition to put the rearing effort on the 

larger scale aald More sophisticated level that .... ill be required. Dr. Ochleng 

bas done a good job under difficult circumstances, anu his ecology training 

has enabled him to improve rearing techniqueo through a better understanding of 

pest biology and behavior. His expertise i9 needed and could probnbly be used 

to greater advantago, however, in the more ficld-oricllted parts of the program. 

Because the Bases of Resistance ProGramme i9 to supply mnS9-

reared pests to government agricultural rescarch stations for usc in tlleir 

screening programs, centrally located renrillg facilities ~'y be necennary at 

Nairobi. Great care should be taken to avoid cy.pennivQ and unnecc~~ar)' dupll-

cation of facilities at the two 6ites. 

c. More careful nttcntlon should be paid to roplication~, btatiu-

tical llnalysi9 nnd repetition d cxper1mentn dur Jnn morc thnn f'''~ rnt,,!,," y'ro\Jln~ 

season (necefo~nry for vaU.u lIat.'1 rcClcctin~ fllrm«!r'n fll'lll cond1tJolI:l). Project 

scicntbt!l should tn:tlnt.l1n cood lL,ir.on with the! alOrot:Hl!Jt1t:t. ;1\11\ Comput"r .~ 

'J.~ 
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Service and involve biometrici:ms in experimental design as l/ell as in th~ 

analysts of data. 

d. Inc~eased emph~sis should be placed on the ~conomic basis of 

successful pest management. C-rc:»p loss and economic injury level data should 

be collected for pests from farme~s' field~ Juring -rainfed groYing seasons. 

Tbis is essential for evaluating the usefulness of resistance identified in 

crop lines, and the dcg~ee to which such resistance must be augmented by other 

pest .anagement strategies to keep insect pests under adequate control; b~se­

line info~tion for evaluating Fcst management strategies, and with a vicw to 

possible cropping system mod,-lling for future decision ~aking; and for prior­

itizing proj ect research. since thp. ,uumbers of problems, studied must be limited 

to enhance quality of research. 

Such studies are a long-term endeavor. and the Scientific 

Vorking Croup on Ce~eal Stem-'wrers and Legume Pod-Borers observed (Septemb~r 

19HO): "The Committee Celt that economic surveys would be beyond the scope of 

ICIPE's current programme and that possibly this was a natlonnl programme 

endeavor. The Commlttee rcco~m~n~ed that ICIPE should develop methods of crop 

loss ~sse5~ment suitnble for use In surveys cnrrled out by nntional prozrn~mes. 

l':ork ha3 bczun' 'm C'I'np loss to Unruca and to Chilo in the Crop Dorers rro~rnc=e 

\le \lou1d like to point out that the development of methodo10BY, if properly 

pursued, \1111 &eneratc the necessary (tata £or the Nbita Point aren. Hopefully 

national pro&ra:1J could then npply the tlethodology el!icwhcrc. 

With cuch information the v~lue of crop 105s can be QDcertnlned 

under 41~crnntlve circumstances, nnd u!ied to develop cost of production bud~ots 

-reflect 1nz dlffcrin3 input levcl~ with nltcrn~tlvc culturnl pr~ctlces and vnr-

1eti4:d. nnci diCfcrln? ylelc.l:J. Such hllt!ea::~ nro helpful in detcrr.llni.(\~ th~ 

rel.th'" prof Itnuillty of the vilriou9 nltcrn.ltivP1\ !lcicnt i!;r:!l tl1sht n<!vocata 
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·as a result of their research. Presuclably. the more profitable the practice 

the core ~apid its adoption rate. Cost of production budgets can also be used 

to determine the cost and benefit of.one alternative compared to other practices 

over the cu~ent or existing practices. 

With yield loss information, cost of production d3ta, and infor-

.. tion concerning available land, labor, storage . facilities and other possible 

constraints to production, a typical farm can be modeled in the simplest of mathe­

aatical terms. Such a model can be used to examine the impact of alternative in­

sect protection practices on the production and cropping pattern of the local com­

~ity. Such information can also be aggregated for the national level and used 

to examine.how well alternative practices and recont.lIendations assist in meoeting 

national goals, needs and priorities for food nnd livestock production. 

·We reco~end that the progr~m fund and recruit a doctoral can­

didate ir. ccono::zics uho yill assist the biological scicntints in the desisn 

and development of field cxpcT'icents to collect crop loss d:\ta. This could he 

either ~n east African or n U.S. stud~nt, b:\sed in ch~ r.s. and with field 

soujourns in Kcnya durin8 the cropping season. lie or she ~hould be onsign&d the 

responsibility for collecting information (in collahorntion with the b.tolo&ic~l 

scientists) on traditional production practices in the arca. Cost/revenue 

inforcation should be used to develop productIon budsets. The ~conom1st should 

then develop a !:ioplc mnthem<ltical model yhich \-lill.lle u!H:d to nsse~:; the i.c1pactl 

and fcasibility (i.e., a c05t/b~nefit analysin) of present nnd pot~ntial in~~ct 

pest mnna&ecent ntrategics. Thi~ vork could serve as a Ph.U dissertation ns 

veIl :\9 n document for national planning p\lrpo~es. 

The tmDP Nis:Jion (December. 1980) &11:Jo addLoes!Jed this point: 

,tA colid IPM-type SYStco5 ncicntiot could ov~rGe~ nnny onBoing p~ojec~~ nnd 
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analyze the overall balance of cvents ••• ln out" opinion, many ICIPE projecto 

have passed the stage of basic data collection and now are entering the stage 

of analysis and modelling. With the help of systems scicntists they t:lay be 

further advanced to the stage, of fine-tuning." 

3. Staff/~raining 

a. If funding is cont,inued, the CClpty scientific positions should 

be f1l1ed as soon as posstble, and the number of positions increased. Ench 

scientist sho~ld work on no more than one pest on on~ crop. Research co~it­

men!:s should be reduced to~"a't'd that &0.:11 if necessary. Nore expertise i~ re­

quired in the fields of insect behavior, insect genetics, insect physiology 

(nutrition), and plant physiology-and genetics. 

b. One of the mos~ cost~cffective methods of conduct inn rese~rch 

is with the cont't'ibution of postdocs and properly-su?ervised &~~duate students. 

AID shuuld take adv~ntog~ of this type of p't'ogr~~. This will also contribl\te 

toward ICIPE's laudable &0.:11 of increasing African scientific expertise. Pre­

ference' should be give:l to Africnns. As ulnny postdocs and &roduat'e stud'!nts 

should be incorpor~tcd into the progr.lr.t E.! su(!.erv!sory Cfl?:lCtty \Jill .1110'.01. 

Funding should be r.lodc nV.1i l~!Jle fClt' !iO::\C! r-:~st ,\frir.an gr.lth:n:e 

students for work under the guidance of p't'og'['~ta scientists. Funds should be 

earca't'kecl for tllclr supplies and t't'.lvel as \Jell ~s for 'stipends. Senior 

Research Scicnti:.;t9 shoulcl play nn active role in locating 811ch students. 

c. The cost qualifIed and pror.li5in~ prograc technicianD should 

be furthe't' educated at university or appropriatc technlcnl institutions, 

in fields that will CnhilnCC their futu'['e contribut lon3 to procrnm rC3e.lt"ch. 

Cand!clntcs should be identified by progrnm !icicntiots. 
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4. Travel. 

Hare provision should be made for scientist~' travel than heretofore. 

Al:tend3nc~ at relevant meetings and visits to cooperating institutions l:eep . 

• acient1sts current on ,research developments, rE .. ~lce duplication of effort, and 

enhance ICIPE's contribution to international efforts. 

S. Organization 

Ttle Crop torers and Bases of Plant Resistance Progra~es should be 

merged. At p~esent their objectives and efforts overlap, and ICIPE documents 

sometimes refE"r to tl1ec a~ "subproj ects" of the crop pests progr.:uil. Research 

effectiveness would be enhanced if one very senior scientist uas nOlmed leader 

of the combined projects nnd, based at ~~it~ Point, provided firm direction and 

co~rdinntiou of the research effort. 

A similar conclusion ~as reached by the International Scientific 

Grou,," ".1 Cereal Stem-norers and Legume Pod-Borer~ (September, 1980): "TIle 

Concittee recocmended that there should be a research leader \.ho will be n 

resident ~cientlst at loroita Point and in charge of the Station. Thi!l voulel 

ensure n:a:;drnum coordination, collaboration and effectiv<enes!l." 

6. Reporting' 

Progress reports should be prepared only t\lice a yenr. .The I:li.dyeal: 

report should be brief. Progres:., plans, and problem!l should be included, 

along "'itn an ~ccountins of fund::; sp<ent. The annual report shl')u.ltJ be sion: 

but more detniled, nnd it should be provIded to cV.:lluation tC<lms ns the fr:'\~ ~­

\lork for review. U"ta in all rcpot'to should.be o.c;.companied by stntioticnl 

analysis lJhere }lppl:lcable. 
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B. Project Design/Rudget 

1. Increased Accountability 

a. Reporting. Prograc expenditures should be rcported'~'dctail 

every six months. This should include itemi~ed l.istings for supplies~ materials, 

equipm~t and travel, and all the components of salary figures, including 

aocial securi~~ taxes vithheld~ and fringe benefits, such as housing allowance, 

home leave, etc. 

This reporting should include disbursement of funds from all donors 

contributing to the program (in the past this vould have includad contract funds 

'from IITA for l-faruca. mass-rearing, ""Dl"s :':lyr.ent of Dr. DabrOtlski's salary, etc.~ 

and a~ donors should receive n copy. REDSO/EA needs this information for mean­

ingful monitoring of the program, to facilitate donal.' coop~ration and I!':akc 

sure funding ~il1 dovetail rather than overlap. 

b. Joint Fun.:1ing. Program funds from different dOllors shl."]·:ld not Oi 

commingled, but ratber kept in :;eparat~ accounts ,.;ith disburseL.cmts reported 

as above. 

2. Tenure of Proje~t 

Funding should be cOiMlitted over a perlad of at least three years 

to insure co?tinulty of rt.;3earch effort and clnir.tile the fundrni~;ing e:f.fort. 

3. Project De~rbn 

a. Design participants. The Prot;l'".1cr.:ne Lca<!er and other pro~rnc 

scientists, the ICI?E D~puty Director (Rca~~arcl\)J out~ldc con5ultant(s) iden­

tified by AID, AID proj~ct orfic~rs, ~nd r~prcs~nt~tive~ of otllcr pro~r3~ 

donors should nIl p"~ticipatc in project d~5i&n nn~ bud~p.tin~. 
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b. Scope of the pl:oject pape1:'~ 'The USAIU p1:'oject paper's110ul<l be 

detailed :md comp1:'chensive, so thnt all the needs of the prograul .. .,ill be anti-

cipated nnd reviews can focus on specific areas of respon3ibility and accounta-

bility. This should also facilitate the attainment of project goals. 

\/hen mon~y from :several donors unl be employed to\l.3rd achievement 

of projec~ goals" those funds should be carefully btJ;dgetcd by clIncerned pa-c t ie9. 

in a complimentary manne1:'. 

The project pape1:' shoul~ go into as cuch detail ~s possible nbout 

specific positions to be funded, ~te1:'ials and equip~ent to be purchnsed, travel 

allotcent~, and reporting of disbursem~nts and rcsearch nctivities. The PP ~hould 

include an organizational chart and eAplicit delineation of p~sition responsi-

bilities. Each scientist, each technici<!:l. should be m-lare of his/her r~sponsi-

bilities and those of others. Such questionq must be resolved before an 

effective research prozram can be e~tnbliuhed and successfully executed. 

, To insure that research funds nre adequate nnd ~vailable as budgeted. 

specific proportion~ of the project budzet shoul~ be allocated Cor lelrE oYer-

head. ICIPE }I4!n~zeCte:1t P.:tper No. 11., "leIl'£: rol ic)' on Overhead CO!; ts" (At tnch-

ment II) details cost items. A general overhead rate of 20% is quoted, \~lich 

vc consider reasonable (Section 7a). rro&ram-s?cciflc ovcrhc~d (Section 7b) 

includes contribution by rese~rch unit!; (lO~), re!>(';lrch support ~erviecs (15::), 

and cost of field rotation ov(:rhead (1/3 of Ubita Point overh(':1d). These 

items sho'.Jld be blldtictcd separately ~lncl in deta'll in the project pa~~r 

with careful ntt('ntion to prOel"'aLl n~ed:;. It Ghauld he noted tholt AI!J~ contri­

bution to Nbi.ta Point overheat! is app.1rl·ntly prC5cntty n::ldl! in the fortl oE' 

s.illarics fur field staff. 

c. Pro'! iSlon for flexibili ty. t£'cau:;(' rC~(,:lrch p;,t"~/l'r lor t tic~. 

and tho: rc fo rc bu1 CC t and perf-on n .... l need 5. \Jill i n.:·Y 1 t .,h 1)" cvo t v(' 11:; ~ r,~!.t'.1'C'''~ 

l'::'o(;r":1 procre5!JC!I. th~ pr0i;r.1n {ra!':l~\lork :;t {pul.:ltc:tI lo t"~ 1'1' I,lu~t b.! Op~11 ~n 



pose ·and : justify' perceived neCC9!lnry ch.mces. Such amcnur.li!:'\t~ could tht:&) , 

be implecanted with the concurrence of responsIble llEDSO/EA staff. 

c. Adoinistration 

1. USAID/ICIPE Liaison 

All AID funding of ICIPE should be brought under l\ single ndoin1-

8trative umbrella in NairobL This uould siIn?1if)" "nd facilitate r.1oni.tor1;nn. 

reduce potenti~l duplication of effort. nnt} cnh':lnc~ the Aln/rCIPJ-: \lorking 

relationship. 

2. Division of Adcini~trative Tasks 

Overhead funJ:] should he di!;burscd and accounted for by tCIrE 

adtrlnistrative staff. llithin the bl~Jb~t fr.l:n~\Jo:,k of the project p.)p~r. funds 

can:mrked for resl!:lrch should b~~ ad~':ni!;tcrcd "nJ <tccou;'lteu for by the: Pro-

graoroe Leader. 111is \lQuld result in bet t , .. plnnn il\~. inc rca·.cd c (ftc l~ncy, 

higher t::oral.c. and I:l.Orc effective rc!;('ar..:h. ",hUe rc,lucing the burdC'no of 

teIPE'!] Director and adoinlstratlvc !;taff. 

3. Cooperation vlth the }~,~ny., COVC::-r.:.1'!nt 

Prcst"nt illfor.:l:U coop.tr;lt inn 9hould be t~,'!ntil{ncd nnd l'nhnncccl. 

F0rm.11 coot'er.ltion ~hould hI! tn~titutl·d (or jo!ntly-CulI~~d P:'OJC'C"t5. 

nntional 9)T.po~!.a on lr:l. ceo lacy •• lnu ~~·:itC::-.lt ief." 

4. Compli~nc~ ~lth Pe3~icld~ Rrcul~tion~ 

Clo'JC;) and ::>.l(cty ~~~k~ !;hould h',: Ll!d~(:tcd (or in the pr, nnd t-!bitA 

Point field ~t"CC ~hould p.1), morc 4t tl·ntion to "l'pro.,,"l.ltc us~ ot nnCcty c'lutp-

ment ~nd protcct{v~ cloth1na· 

D. Rev IC',/!' 

, 
It the C;l:;C:; o! rllJrlt I:OAi:HIHlCC ProcrM'.oo:1t'1 ir\ (unc1cd Curtll'Jr, rcv(rlill 



-28-

stipulated in the PP (includIng adequate and timely provision services by ICIPE 

in return for overhead allocntions, staffing, availability of vehicles, equip-

_nt, supplies, etc. listed as purchase-d), organization and necessary changes 

foreseen. 

E. 

~e find th~ goals of the programme laudable and worthy of increased 

aupport by USAID within the fragework recommended above. We vish to commend 

lCIPE and prcgrnc st~ff on pro~ress to date, and respectfully submit this 

report in the hope that it vill prove useful toward future project design and 

attniru:1ent of the goals of the project. of ICIP£ and of USAID. 
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M;\NAGEMENT PAPER NO.1., 

ICIPE POLICY ON OVEru lEAD COSTS 

1. General Definition 

2. 

In accounting. overhead costs are dc:fined os oper~ting expenses th~t 
are noc directly related to the volume of production. They are 
nonnaUy fixed or semi-fixed costs and vary little with operations. 
that is. th~y are COStS incurred in m~intaining a ~sic organization 
or an institution. 

ICIPE Polic\' « 

The ICIPE is a research and training institute. Decause conventional 
allocation of costs would result in extra record keeping costs which 
would exceed any appa rent benefits (rom tracing such indiviJu~1 costs 
to resea rch and trnining, th«! lCIPE h~s adopted a flexible and broad 
pollcy on cost allocation. All costS in~urrcd in research and tr~ining 
Dnd In those activities which suppOrt or dessiminatc and communicate 
research and training ourpuc arc defined as direct costs. The rem~in­
ing costs. whh::h provide a basic organization, are regarded as o'-l'erhc.::a 
costs, 

3. Cost C'1tegories 

(a) Di reet Costs 

Core Resea rch Programmes 

• 
• 
• 
• 
• 
• 
• 

Dases oE Pl.lnt Resistance to Insect ACt~ck 
Crop Borers 
African Armyworm 
Grassl~nd Termites 
Livestock Ticks 
Tseese 
Medlcal Vectors 

l\esenrch Vnles 

C11emistry and BiOlssa~' Rcsc.:l r""h Unle 
• IUr 'C"Ob~' "nJ r-in~ Structure.! R\!s~.Jr~h Unlt ____ _ 



• 
• 
• 

Sensory Physiolog~' n~.:;ca n:h Uni c 
In:)t..~[ ~ltlmlogy anu Pest ~ltan3gcm\.~nt 
Diost~l[i:)ti~s 3nd Computer Servh:t.! 

R~ase3r~h Support Services 

• 
• 
• 
• 
• 
• 

Laboratory lvlanagement 
Insect and Animal Breeding Unit 
Field SCD.tions 
Library and Documentation 
Workshops and Maintenance 
Transport Uni t 

Training and Communication 

• 
• 
• 

Training 
Communication 
Confere~ces and Study \Vorkshops 

(b) Overhead COSts. 

Managemenr and Geneml Operations 

• 
• 
• 

• 
• 
• 

Governing Bo3rdand Committees 
Office of the Dr rector 
Accounting 
Supplies 
Personnel and Office ~·1anagement 
Security and Janitor! .~: Services 
Utilities 

4. COSt Behaviou r Patterns 

The COStS defined ~l.>ove hnve been analysed (or the period 1976 .. 19bO. 
on the basis of audited acco~nts. The pattern is presenr.ed here as 
percentages of toral expenditure in each year: 

Di rect Cos cs 1976 1977 1978 1979 1980 

Core Research 36.5 37.7 39.7 ,10 .. \ 41.4 
Research Units 15.5 10.6 10.5 10. 1 8.1 
Research Support Services 1S.7 13.8 16.4 15.6 15.5 
Training &: Communication 5.8 13.7 1·1. 9 13.5 1.1. 1 

Overhead Costs 

Manlbement and General 2'" .. 2'L 2 18.5 20.4 20. S 
Ope r:l tions 

.).~ 

'-I~ 
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5. L"ni t C'l.lsr:; 

ICIPE's output is m\.!:lsurc.!tJ by the proJu~tivity of its scientific onJ 
training st:lff: ;)nd thf.!reforc it is ·reasonable [0 develop ~ UIlLt Cost 
b=lsal on international p ro{essional stoff. A pane rn of di reet unit 
cost (in US S) is pr~senteJ here, using the audited accounts for rhe 
pe nod 1976 - 1900: 

1976 19i7 1978 1979 1980 

Unit Cost (US S) 83,260 90,300 8-1,000 84,000 83.400 

An overall planning rate of US S 100,000 per international profe­
ssional st3ff is recommended. 

). Unit overhead costs have no economic significance because overheac 
COSts do not change as operations flucruate. However, an overhead 
rote of application has been de..,eloped here as a percentage of total 

7. 

Not~: 

. expendi ru reo Its pa tte m is as follows: 

1976 1977 

Overhead R~te % 24 24 

1978 

18 

1979 

20 

A rote of 20% is recommended for planning purposes. 

Overhend COSt Items 

~3) General for ICIPE - ,~ 

• 
• 
• 

. . 
• 
• 
• 

Governing BoaI'd and Committees 
Office of the Di rec to r 
Accounting Services 
Supplies 
Personnel and Office Management 
Secu ricy and Janirorial Services 
Utilities - Electricity and \Vater 

- lliltes on Land and Property 
- Telephone, Postage: and Telex 
- Printing and Stationery 

1980 

20 

Sel(- FInancing Units are those Unils which provide services in (.Iir~ct 
support to research 3r.d tr\lin{nt~or indirectly through the improved w~lf\lre / 
of (he :;ro~i. Thc~' arc c.!.'-:p~C[eJ In (he lonb-run to generate ~dcqllat'.! [ur.Js to ,\') 
cover tht!ir oper:Hinj-" CU:;C";. M~an',Vhilc, th~r rccciv~ grants-in-aiJ (ron, Lf\ 
lh~ Gcnt:rJl .FllnU ot th~ ICIPE to rnct.!t shortfalls bt.:twc.!(:n eh,;.'l r tnco~c al\Y . 



Three such units have bc\!n est:lblished: 

• 
• 
• 

Int~rn~tion~l Guest Ccntr(! System 
Mbita Point Incernation611 School 
Medical and Clinical Service 

-I. 

(b) Specific to Programmes 

~1n rch 1981 

Where Research anti Tra.ining Progi-:lmmes are budgeted as 
individual projects, the following overhead coscs are ~dded: 

£oncribution .. by, Resea (~h...Unlr.s,J,...ru 1 O;~ 
~search Support Service:; at 15,% . 
~.- .-

Maintenan~e of Equipment 
-. Supply of Ins~cs and Animals 

~iainten~nce of ~1ocor Vehicles 

CoSt of Field Scacion Overheads sha red between 
t I . - _____ ...a-a..._~ ........... -------_~ 

ro T~n~~es dep~nding on th~ number of Pe$(!:lrc.:h 
rog'ramm~sbascd at a. particular station. For 

example two Research programmes (B:1ses of Plant 
Resistance [0 Insect Attack and Crop Borers) are 
based wholly at ivIbica Point Field Sca.tion and tWO 

others (Tsctse'"ap'(fUvcsrock Ticks are bascJ chere 
partly). This makes th~ eq~ivalel}t .. 0L.~~!! pr~!?ra­
T~~~._~.ha~.ing t~e.o~,~m~a~.En [h.~_~~LS ... 2!j.~L.[h{:: 
overn~~cos[S per full programm~ . 
... ·c····-,· ••. " , . . " . ... ~ 


