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FOREWORD
 

The Depsrtment of Agriculture/MOA/HMG/N, for the past 30
 

years, has been concened in its licld crop research programs
 

with the improvement of the cereal crops (rice, maiz. and wheat) 

and more r ,cently uitb the inter.ration of these crops into cropping 

patterns with other ci'op species. Durini, this tiTre little effort 

has been ,irected towards research and genetic improvu:nent of 

puls.es. In recent years, however, the importonce of pulses has 

been recognized and increasingly they are starting to r,,ceivc
 

This in io request from the some attentlon. report is response a 

the rresent situation and
Agronomy Division of the DOA to assess 


Nepal and to formulate a Coordinate!
potential of grain !esumes in 


Pu7.s! Improvement Program. 

The DOA and IADS were most fortunate in obtaining the
 

consultant services of Dr. I'enneth 0. Rachie who has an cnviab

reputation as a plant breeder/geneticist, administrator ani pro, rm
 

assisted by Dr. Fi.P. Bharati.officer. Dr. Rachia has been ably 

with the 1)OA, who recently completed his Ph.D.a pulse specialist 

from Iowa State Univer.,ity :.,here h-, conducted research on soybean 

agronomy. Others who Irnificar.,!y contributed to the formulation 

of the pulses proposal art 1r. R.P. Sah an(' 11r. R.N. Chaudhary, 

leguae specialists, of the DOAi, who laid the floundation for the 

proposal more than a wear aFo and !,,Ir. A.M. Bhattarai, Chief, 

Agronomy Division- who gave continuous gui;ancc sti:ulation 

i;n the report becom.ng a reality.and backstopping hich resulted 

.. sincerely ho e that th1s for;,mulation (iro;,osa !) " ill 

support for pulses improvemnent fro:. K./Mstimulate interc.t anC 


and donor encies.
 

Carl !'.Yittle 
Project Supervisor
 
Integrated Cereals Project 

http:becom.ng
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A Consultancy Report on
 

Pulses Improvement in Nepal 

EXECUTIVE SUil iARY 

Pulses are important crops in Ilepal both in terms of their 

contribution to hurman nutrition and as components of indigcenn'l 

cropping systems. In the aggregate the'y rank fourth in total 

area (224,00 ha in 1984/85), but fifth in production (94,0 

tons) after rice, iaize, wheat and finger millet. Current 

yields remain very low at 420 kg /ha and for both improved 

nutrition and quality of life there is an urgent need to in

crease total avilability from 5.7 kg per caput to at least 

12 - 14 kg /person/year. iny surplus above national food 

require.icents can h readily exported to earn hard currency. 

The constraintc to increaing pul, pr'odliction in epal 

are several Inay l-ssed institution-,l,and be as 	 socio-econo

m.iic and technical. However', the imost searious, immediate 

problem is l.,ckt of ,n -denuet,:ly supported, nationrtlly coordi

nated improvement T-ram.Yherefore, much of the subject 

matter of this repoit is concerned ,ith estf-blishing a national 

pulse program and > -scussing strategie- and approaches to 

overcoming the sy-v ,-,l production -,ons raints. 

The highlights of these reccnrieni;tions are briefly 

summarized below: 

1. 	 Coordinated Pulse Procraiu Establish a nationally 

coordinated pulse improvement progrm immediately 

(i.e. beginnina, 1985/86). Start up should be at 

KhumaltlAr (athnindu) for the first two untilrears 

the Sarlahi (ITawapur) staetion is fully operational. 

The major goal of the prograi. is to - "Increase and 

stabilize droductioin and productivities of pulse crops 



in Nepal." 


in detail 

2. 	 Staffin!g. 

the major 

(research 
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Specific objectives and scope are described
 

in the text of this report. 

Provide a team of scientists representing 

disciplines invol.ved inicluding ag-ronomists 

and 	production), soil scientists, plant
 

breeders, plant pathologists, entomologists, bio
chemists, engineers, socio-economists and extensioni.it . 

Total gazetted research staff reruirud during Phase I 
(1935/O) is 26, and during Phase II (1990/2000) is 
30; h'ut thcy must hte adequately suaPnorted by technical 
assistants, cieric: ,l st--ff )nd lriborers; and all cate
gories of m 1 ~ment sta'f will tot:il )6 during Phase I 

and 103 du'int, Phase II. 

3. Fbc~litj s The Sarlahi. siation will require consi
derable i1-row nent to bring it up to a functional 
level. FiiTht -ni fore.mos;t is bsic staition develop
rmient like roviding a a,:tor sup;.,y (for both i rri-a
tion and dx!-,esti c Ode) electricity Zroei tit nearby 
power grid, and conistructing buildin,-s - both resi
dences and .aifice/loboratories. Oth.,r essential needs 
specific to .ulses are mesh houses, field, laboratories, 
field mc.cirneiy, 1%bora tory equipment, vehi,eulir 
transport, office furnishinIs, and supli as. 

. .Otee Ce_,.. ,'arliht shovl ! serve the needs of th-
Tarai and Inner Tarai; but th" Hils end Valleys re
present totally different acro-ecological conditio: a 
which may be best served from the cente r at 1humalte:r. 
However, much work will need to be carried out at 
several secondary sites and sub-centers. 
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TAPA",, /fjuI TA 11 l HILLS A..D ViLLYS 

i) Kankal AF, Jhapa i) Pakhribas A C, Dhankuta 
ii) Hardinath Agonakpur ii) A 1avre;:ivre K, 

iii ) Parwanipur AS, 3ara iii) Luml AC, Kaski 
iv) Raml)ui" AS, Chitwan Doti Dotiiv) AP, 

v) Ehair: wa AF, Rupandehi v) Surkhet AF, Surkhet 
vi) Nepalgunj, B-nke vi) Jumla AS, Jurila 

vii) Tarhara AS, Sunsari 

5. - ---- _ t)_ES. Close collaboration with the 
Farming Systeas Program will be esoential to assure twi-t 
research is v"elevani to farmer's conditions, contributes 

nest innovation: for pulses in the cropping systes, and 
serves as a l;. sttge evaluator of new technologies. 
The FSP will also broaden the sca].- of testin and veri
fication throurlh adctition-l and co'i.plementciry op-rational 
sites at 1). loc- tions. 

- T.Lrnal 


the state-of-t ;-art tec ,nology from 


6. jXj _sL The pulse pi-ogr;i should start with 

all sources. This 
will require rvidly seeking and cultiviting c::ternal 
linkages, especially with oppropri, te iARC, s ahose primary 
mission is to , rovi do informa:tion and gcrm.lasa, and 
train y(un0, scientists fron their client countries, !i170 
Iecpal. loi/evee such ccll bor-tion should be directed 
to serve the be:;t interests of ,ienl-l, and not function 
siimiply as another testin" site for the IiARC, s% Iost 
relevant to pulse iciprove-oent in t,:is country are ICiIf.. 
AVRDC, ICRD:Y, IITh, CL',T, IjiTSCY, NifTAL, I LdI (for 
cropping systems) an I1i3Q. (collecting). In addition, 
linkages should also be developed w.'iith national pulse 
programs in India, Pakistan, an,! .,3ngladesh on account 
of their similarity of growing concitions, crop species, 

anO.problems. 



EN
 

Working 9 oup :i P recommended o: h l rvi p re 


discuss pr'oblemls, and evaluate future work plans. This.
 
would be a' aisoy ri'p 
 but it wou'ld~also ttorve 
encourage complementary pkunrplsesvwoutsidethePuv

of the~prograi. Members .shuld benominated from all 

disciplinary divisions adl-croppig' systems, as wel-as 
"Outside' organizations--- L-chx' relev progra moIbjecti.ves. T ice-yearly metnsare proposed to,, cater 

reahtely for winterthie anid summer legumes. 

4'8. ,Mli diaprah 
closely Pulses~prograrl'personnel. mustWork together as a team to maximiz'e the impact of 

their collective efforts. Strong leadership will be neces
saryto
uncionsucessfully in thiis way. A nadt


encouraging cro -.dis.cipinary cooperation, for all condil
tions, the establishment of functional sub-groups along,

the following primary thrusts is ad"ocated: 

Plant improvement to include-plant breeders,
 

.. :. .. agronoists, pathologists, entomologists,,?...{. chemists biosoil scientists and others.' '": " { - :i.' .
 

- Management. Agronomists, soil scienti' ts, micro
.plant 


chemists, engineers, extensionists, and socio
economists,
 

biologists, protoctionists, breeders, bio-.
 

- Plant protection:, Pathologists, entomologists,
"
 

nomists, breeders, eeinv-ers, extensionists, socio.
 
~economiats, and others. 

,A- Product quality: Biochemists, socio-econoinists,
 

engineers,,,extensioni'sbs 
 breeders, p~athologists)
entiooogst an tes ol in IPhase 
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- Ou'each/extension: Extensionists, socio-economists, 
agronomists, soil scientists, nl.nt protectionists, 

breeders and others. 

- Others: These .:.y include socio-economists, wecha

rizatior and othei" areas. 

Generally, rea'esentati es of the first or second listed 
discioline for each thrust could be na,_ied as convenor. 
The idea is for each sub-proup to jointly plan and exe
cute cross-conl odity work activities for their thrust. 

9. q_,r~d__o The pulses ,unlike most other comimiodity 
pro-rams, will he highly complex anJ difficult to manage 
by virtue of the largo numbcr of species involved, dif
ferent seasons of cultiv:,tion, an-, the diverse environ
ments and locations und:r wihich ,_grown. It may therefor 
be desirable to consider soine decentralization towlard til 
end of Phase I, and shift a portion of the burden and 
responsibilities of coorcd nation to senior colleag_,ues, 

to be nmed as 'Joint Coordinators' who would al') be 
full time There arc t"o n-turelresea;.rchers. .re divisions 

within the pul ;e groua: 

- Tarai Pulses: mainly winter legumes; also pigeon 
pea, mun bean, horsegram, cowpcc. 

- Hill Pulmes: Surmne legumes; especially soybeans, 
block:r, ., coulpeas annd others ;also some wtin ter 

leguimies. 
However, the pulse nrogramn should remain intact. and under 
the leadership of a loll-tie coordinator for the for
seeable future. 
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l0. 	 Trvel For te, several reasons mentioned previously, 

the success of the Pulses Program will depend onl the amount 

of travel done to c-iy out trials, observation tests, and 

other exeriments. It xifll ha particularly importont for 

the Coordinator and his associ .tes to travel frequently 

and for long periods. Since tr:vel is frequently a hard

ship ancd always a strain, some mea,ns must be found to m , 

it more attr-ctive. nell aintained vehicles together ',it" 

ample quantities of fuel >-ust be rovided; various type s 

of public transport (includin:, air travel) ill be needed; 

and travel allo:,'nces ,i.'u1, be incre,,sed. Therefore, centr-'l 

administration i. recuested to carefully consider this 

lroblem and itr conse-uences on nationmvl development, 

11. 	 SI!eq±es Focus; 7'.; 0-J r,'pid prorrese vrill made omost be 

those species alrecdy .andited to the IA1RC's(e.g. lentils, 

cnickpca, pigreolmanJe, soybee in, covmpe, , i:.uwngbc'an, and Phaseo

lus bean). T!rofore, in.tial focus should 1e given to 

lentils, chic'] a, junb' aand soybe--n. Lentils w:ill 

probably requii the ;ol - intrnsive breeding effort. 

S-t er ii 0 t t suer SeciJ. re(uirin5 srecial atten

tion is blmc'. on account of its i;.iportance in the 

hills and the r"ct th t no I IbC i., resn)onsibla for this 

crop.
 

Grasspea, horscegraoil 'And fieldpea-rare signi fi cantly 

important in lenal, but little prior .,or!: has been done 

on them. ioreover, granssc. cn oc0oxiccs'using 1 nthy

risi.1; anc! horse'racn is cno!vp .',tive!y hligh ill netabolic 

inhibitors and thle flaLulence factor (though reputedly 

therapeutic for :idney a ~ones).In order to determine 

their lon torn *otenti. an a.,ro-economic survey ,Ahould 

be c: rried out in ca!llobortion with I .C which ,t.s a 

speci-I interest ii thcse tuo snecies. In addition, the 
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germplasm should be collected, assembled and evaluated, 

and any new trials on 	 pro-isiiv: ;xterxLls studied (as 

not declin
time periits). If !-rasspea and horsegri' are 

r<sizting, then inproveient work 
ins, but sho ; si rns of 


on thoer.. wy hc exa:7nded in Phlase I.
 

tance
Other species likely to ncrease r znidly in imupo 

in Nepa,l are: pigeonpen, coupea and Phsolus beans. 

im,y incre-sinl attention in col].k-
Therefore, they merit 


I', CGIP'T, respectively.
ITh, andberation with IIAY 

For speci ril -. tuations (Kathrandu Vjlitey) and higher ele

fie ld pea, aid cerLain plhseolus strcins 
vations, broadbean, 

and should receive attention as further 
are -m)propriete 


experience dista te.
info:rttLion and 

,lost of the initial breedin,
12. 	 i"reedin-: !iethodolo;oj.es. 

shaild be concentrated on cv,-luatin,',, selecting,
activitias 

testinj (enctic i teri:l s obtained through collecting
and 

froi:l other countries andwithin en:l ,i:i introdlictions 
should collect lo.ndraces when-

Pulse sciti't5 
'a to carry out a systei-a-tic 

IAkC' s. 

ever possible; 	 but a.ssistar 
v e gerplasm should 

ond coiipreher sJ collection of indigenous 

seeing improved materials 
be solicited from the 	 IBPg, . In 

like Ii.PCrs 1.r;.
e preliin.ry trials 

from external sources 

in favor of few entry, -dvinced tests,should be avoided 

generation nurseries.
 

anc unrepli cated, early 

to comiencebecome nces.-rary-,ithin a few years it will 
1]epalese conditions.elite v)-rental 	 stocks forrecombining 

may prove more economic of tile, effort and 
However, it 

actual crossins: and advauc
to have I'mC' s 	 do theaccuracy 

efficient selectionF1 Is Nepal. The mostinn the for 
some for- of mass 

system for self-pollinated legumies is 

) or single seed descent.
selection (to about the F 

http:preliin.ry
http:iethodolo;oj.es
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of the most promising 	 crosses should
Nevertheless, a few 

to assure
also be advanced in simple pedigree fashion 


better control and ,groater chances of success.
 

Insofar as possible 	all segregating naterials should 

a year in suitable environments
be advanced tv% generations 

ijore widely
to speed the iaproverient process and obtain 

be to 
adapted lincs. !,oreover, every effort should iade 

select under simulated farner's conditions -eZ. in rel,'y 

This will rE
or associated plontings, when necessary. 


quire developing effective selection/screening mothodolo;ies.
 

A large backlog of management
13. , a 

1Lostfor the different legume species.
researdh is needed 

and sowingof these studies, beginning with bosic tillage 

*ust be repeated over tJi.!e, under
and runninC, to harvest 

or different
different agro-ecolodical conditiotis, for ner; 

new strains and varieties 
cropi?ing! syst:.is, and with all 

proposed for release. Since irriation is expanding rapidly, 

in the T-rai, it will be necessary to develop 
esp. cially 

for both dryland and irri
separFte tec±,.ology packa;ges 

,york load will be very heavy,gated conditions. Since the 

0 ost of the research should be concentrated on a few 

species: e.g. lentils and chichpea in winter; and soybeans, 

in summer.bla,.c:gram/mufl! an, pigeonpea , anc 	 cowpea 

to include phaseolus
studies should be expandedHowever, 

and 

and their potential so justifies. Other ,secondary' spe-

II fur

bean, broadbeans fieldpea as and wvhen timo perits 

during Phase when 
cies may be added to 	 the list 

ther study and experience so irrant. 

emphasis is projected 	 for Phase II 
Some shift in 

vill be needed on conserving the 
when greater attention 

operational efficiency 
resource base, increasing farner 

http:syst:.is
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and recycling of plant nutrients. In particular, more 

recent developments in minimal tillage, use of nodern 

'live-Seneral and sel :ctivw herbicides, nl-y cropjing, 

mulchingl ', and :iulti-purpose reen nanuriar, Tied to be 

adapted for iepaloese conditions.explored and possibly 

allied to those studies are investig:Ations on theClosely 

symbiotic nitrog-en-fixing systems in the pulses. Mliajor 

objectives in microbiology during both Phase I and II wi .. 

be to se:7rch for noie efficient Phizobium strains for the 

several pulse crops and to find 5or0 efficient methods 

of delivering inoculum to the farer. 

and practical
14. Plan t __irotecotiL By far th- ,iost eFfective 

means of solvin,- est problems (dis -sscs and insects) of 

crop plants is t'irough host )lint rea s L, nce. H[owever, 

this process i_ !y n cessity lo1; tor., and besides, 

may not be available nnjr effectives, tisfectory 1',.ii3cC 

for etany imnortnt oasts. Therefore, initial efforts nay 
eou psticide use, escape mechanisms,need to be focu 

and! alleviLtin culLur.. 1. -aractices. Concurrently, intensive 

ihe side to screen the Scrmplasm and beginefforts should 
and varietics.iacorporatin,- r sistaiices into inproved strains 

lnrger propor-As abet rotuction develops further, a 

tion of tim4e .ai '. efforts would '- concentrated on resistance 

breeding and devolopind, integrated pest monagement schemes 

ap-oropri.atebased on in-death studies of nest life cyclcs, 

cultural practices, introduction -nd spread of natural 

-ind minimal use of
parasites and predators of pest.. 


less noxious chemical pesticides. 11,Iturally, some surveyt
 

but these
and surveillance activities will be desirable, 

should be ccrried out generally for all crops, and would 

for the Pulses Projedt.be secondary in importance 
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13. 	 Socio-econo:ics: This is an important area still largely 

neglected for -ulses. Studies are urgently needed to better 

chriracterize farmer ;otiv:.tions vis-a-vis pulses, evaluate 

new technology for relevance to locl conditions and ferm

ers needs, assess the impact of accepted technologies, 

and contribute to rese.lrcn p: nning on bceh;tlf of the farmer. 

An important initial project o.,o1lC be a coprelhensive studly 

of the present importance and potenti,-tl of gresspa and 

horseg-ram as a basis for cdtermining future ii.nerovement 

strategies on these crops. Such stucies should also help 

elucidate the incidence of lath.yrism and loc.el concern 

for this dise- se in ,re,.s wl-re ,rrssa is ca. nsuced 

regulairly. Tn a si.il, r vej.a the problems of nutritional 

oualities in horseir'em 1)v,h assessed to determine 

whethcr ge!.Ltic iaiprov.aent f-x gr-in qualit/ is a worthwhile 

1goal in this crop. 

Ph-se II activities !ould follow .,uch the sane lines 

as for Phwse I. in addition, soIc-, major issues are likely 

to emerge such as th: developent of 'newr' crops (e.g. 

cowpeas Pheseolus beans, and oth:rs), or 'revolutionary' 

nannageri ent practices and croping systems. The impact of 

these new technologies will need cl-reful assessment both 

in economic and social terms before commiiitting resources 

to do further work on and promote them. 

16. 	 Poduction .sees: The pulse program shoul, be verti

cally integrated in the sense that it is concerned about and 

parti.cir:1tes in all asnects of research, 0::tcnsion, and 

production activities. Specificaely,it shouli work closely 

with seed production y,;encies like the AIC in terms of 

supplying breeder's seeds, tr:.ining technicians, trouble

shooti-ni field problems and doing initial seed field 

inspections of newly release6 varieties. 
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On the production side, pulse researchers should be 
directly involved in the intensive Production Program, 
and particularly in tha district-base: cropping system 
schemes. They shoul( be ,vailable to trouble shoot pro Lci 
areas, help trlin speciljists, provide protocols of pra:. i 
ces, and even 'broker? seeds and inoculuiis if nece.ssary 

to get the program moving. 

17. 	 Training: The first and fundamental base of any research 

program is train ed, dedicated, an iotivwte, staff. Train
ing has both a building and replaceaent function a-n ,rst 
be continued in,'.efinitaly, but the fj'rst 10 or 15 years 
are pnrticularl ,' critical. The Ph.se I and II targets for 
all levels of Lreining are the following: 

Phase i Ph-Ise II 15 - Years 

QZU iLL.jp u/z 
i) Post-gradutite 11 300 19 536 30 886 

ii) Group-traie
ing: 

Within 
Country 75 25 50 50 75 75 
Outside Nc-jpal 16 16 55 55 71 71 

iii) IARC 
Courses 10 40 40 170 50 210 

Total 112 331 16% 361 226 1242 

Estimated costs are included under the Budget Sumrmary. 

18. 	 Other fact2s: Pulses research, r<;,;'dless of how effective, 
cannot a-lone s-,nificantly rat-se production since several 
othor factors re involved. iia:ct: demanr, changing habits 
and attirudes, 'mcontrollaalc plunt pes pidmics, in
crease in irri;.tion, avil'bility of inputs (especially 
iiproved seeds, inoculums, pesticicies) ann. othe-r unforseen 
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events can all -,iffect the areas planted and productivity 

levels. However,, the public sector, t-rough its pTlnninp, 

polie,,-making, nnd executing" ,it.-encius, can help both 

increase and stabilize us tional production. The tine>" 

supply of inputs, availcbility of reasoncble credit as

suming stable price incentives, encouragin:, farmer coopes. 

tives, and generally promoting oulse cultiwtion are al. 

areas where government carn influence xroduction directly. 

The recent Intensive Trod ,ction Pro;ram and District-Bascd 

Croppinq System: schene apears to be an excellent vehicle 

for both educ:tLlg groviers -ind p:'oiioting improved produc

tion 	 technologi Pulse progra. researrchers should there

fore 	seek to ps1'ticiac<te fully with such programs. 

FL ;!.,CIAL 

Best estirntes ,f costs for both Phase I and II show that 

major ciital investiicnts totalling Rs.200.4 lakhs will be needed 

durinc Phase I, an,l ainly during the first two years. This 

does not. include bair,.c stLrtion dsveloprvjit estimated at Rs.?3.7 

lakhs for viater, pov.:,r, service buildin-s, irrigation, clearing 

and levellin?; renuir,-d by both cilseeds and pulses ot Sarlo hi, 

as .'ell as any othei prograns or activities carried out there. 

A brief summary of the proposed budgLet for Phase I end II is 
shown below: 	 1Estimated ':udget (Rs.1000)
 

' 
Cate~v -" Phase I Phase.I Tntal . . 

1. 	 Construction/equipment 20,037 1,800 21,337 23.5
 

2. 	 Cxpendable equipment/ 1,080 2,700 3,780 4.9
 
supplies
 

3. 	 Operations/
 
Miscellaneous 1,550 3,350 4,900 6.0
 

4. 	 Training-all 1, iels 4,320 15,990 20,830 27.0
 

5. 	 Salaries/allo,, ices f,93 6 20,866 25,802 33.6
 

Totalya (8/ 0 T2 years (1990/2000).
 

Five 	years (1985/19,00) "Ten years (1990/2000).
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THE I[iPACT 

The bottom line for IhlG/i and donors is - what returns 

can be expected fr a 15-year investment of about Rs.7.7 crores? 

A reasonable projection (see text) clerly shows that Nepal 

would benefit hand_ mely fr'om increased pulse production. 

Although thc inpact durin, th- ,;t; rt-up years, e.g. Phase I, 

is iluch lov;ur than for Ph-e 1i, the total increase in produc

tion attribut~blf , t research during ti_ first 5 years is con

serv tively astiii d At ;30,000 tons,worth Rs.24 crores at 

today s prices. Thi-s, the first five ye r, costs amount to only 

11 

rises are expectad Lo be much mor3 raid when the research 

pro ;ram becovica fully opera tiona l. Increases attributable to 

iimproved technology above current productivity levels are ow' 

ioted at 635,300 toes worhl 302 crores for the 15 years
195/2000. Thus, the entire coat of tile prograie in Phases I 

13.5 oorcent of th, nro.jcte incrcse* O TISe producti on 

and II would amount to )nly 1.5 nercent of the value of iner . 

production durini, t. t w:,riod. 

Of perhaps even gr:..tar signi ficance would he the impact 

on improved !bui.lin ntrition and the cuality of life as present 

availcbility of u3 a s totcllil,,¢ 5.7 k.g per caput would rise 

to 9.2 !;f /person/y r,an jicrease of 61 percent. [o tever, 

if th l - a rel (v z. cropping intensity) dcvoted< to pulses 

also increased ati esti.,ted 2.0 ,ercant por year (over 111 

years), totl avi1il_ it, of pulsew by the end (f the century 

Vlould: rca ch 12.2 ho, ', r cmt (e.s52Lna a aopulation of 23.5 

illion ant] annual rodCection of 237,60') tons) an would there

fore contribute . aore ideal 3.t: g of ,-otein (21', of recquire

ments) to the doily diet. 



ON 
_PULSo!2S .In- .T, I 2 ] ii!LflO t K , 


I. C; ChROUIID 

The Grain legu.:s or iuls s not including groundnuts 

(consi.dercd an oils._ed) are iJnjortant -a foods, feedstuffs and 

as key conpononts o" cropping systeus in NepAl. Collectivly, 

they rank fourth ir area (224,000 ha in 1934/85) after rice, 

maize and 'heat, but yieldc rewmin disappointingly low at only 

420 kg of oIrnin per hectare. Total availability is only 5.7 
kg per person/year, a uousuaption levl t:ot should be at 
least doubled. ThJa id; attributable primarily to he low pa

ority they receive noth in Leris of improvement and in faraera' 
production systers. however, Lh. vi M! role of those cro, ill 

hu an and aninal nutrition, soil improve.cnt, and for o.port, 
anely justify mounting a :.ajor effort on research arl develon

mont coinciding vith the 7th Aviye Venr Plan, it is proposed 

that this be done an,',aoortain-. o, PuI:; Improve:ent Program! 

(or., ils:, ;a'o; r>.w.), T. Miing is rrticula.ly appropriate 
as good pro reau Already been wade in simil;r programs on 
rico, ieizce 'in. .t. To be effective aid successful such a 

proLrani must coman I tHc full support of lid/N and external 

donor - cncico. I. will also 'equire an outwvrd looking appro.-ch 

to thnai.toL cIo Woio r;-tionuseful technology Cener ted 
elseo hre, es;ecia] _y at the Intern.tional Alri.cultural Aesearch 

Centers (IAiC ') a' noighbOring coun tries. The program will 

also feature a string trainint, coaonent to ensure that young 

Neolese researcheac have the necessary capabilities to effec;
 

tively carry out th enormous and compl x tOek ahead. 
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THE t..GRICULTUI', 

The total area of the countr,' ii; llil,000 k: end about 

3.13 	million hoctarc , or , jcrcent o. the l,.nd .ra,r 
of the Hepalesecultiv: ted. 7riculture ie thi dominant sector 

lOP, euploys ovoreconomuy, produces about (30)arce.t of tli, 

utanis it 16.5 million: 2.790 percent of the poe i :tioi; (no, 


yerco.lt ennuci oro;, 1> rite) , a> ,ccouni:_, for about 1', percent
 

'of thc-, tot,]. ex a. Yrdition'l sub,.itence level "gricul

t'1e2 _ ,ctor '" s..oil h oldin.' The -ver forotore dominites 
aiin the Tarai.

size is less tal:.n 1. '5 lli in t:!.,. hills --n(d 2.1. 

only I; '.150.car c ,pit income fni the caua try i 

Agriculture in epal is I-rticul> ly coa.lex o\!in to th. 

en ir the country.diversity of crop environ. s ironi tithi: 

i I)et,,!o lEtitudeeits north south widt of 130 to 2!j) lu2 n tho 
' 

lon itlo snot, 00051 to 26015 
of 26020, oand 30030, i nK 

be founcld a -i0.1e rn' of ci,! 'c to'o!r,:, hy froo, the torrid 

L 1pi, cluve tione aboveand huoiid sob-trooic 1 1o ' :! Lo 


- on,..',d into three a.,_ajor

400r) :;i ..u, a rir t ci , 

c (, r : (1) - ± cu,,-,r i tt .. Y. r-i and Inner i'arai 

1, e.ov, tion), (2) mid hillsli lt! vollcys
(arou-],o10:, to 300 

cad :;h' i' hill" and aunt in (-bove L000 n).
(500 Lo 202. ra) 


1600 wit!-- 0 -;xrcent
 
, .... . 'ac _ tie is 

- ;;enta.' r'), but r il anidfrom:n;',es

occuringi:, t!' . oooe (,n K' r] 	odi. l .o 


end on C t I nd
about 1000 m . to .,' th i 50ii ) i,:', ..

,rr).yieat incrc2enes fron .'est to st.t.o.or 

Phe soil; are also .. ,.Ily *znricbl, halo: derived ;iiin]y fro,.,
 

_young; .p,ro ateri- .s of the '.islay 	 n lissif. 

http:yerco.lt
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The_]3rmr's Oh341-eng. 

Despite :Irw ahot e7fforts h,- remains partly aOt thle Nlercy 

cropLs.of his environmont, rind ;.rticularly in the :,rowingj 	 of 

of thle soils,HO'.ICeVeP, Iciir, ixmOi ole coupled w~ith co"re ii study 

tcns low , prcb--bili Ly ousLimo te ofclimaite -rnd'.e t1c' 

growing, condi tinn:.n from yea-r ' t-o yea.-r *Vr r:U es: i this 

coni ervative as; theirpriniciploa but LI!' !'!i. t ho inhere-ntly 

11 ''a im-) - t 1- staA ") ti ls c -j,3, ill e l: ' very Cllr'viv Is 

v L: '.i;freiqucn tiy:Ina Larvc-LA i I 0' ty A tho -;uha:i:-t-I-icc 

.1 thin o-sccm ",ics ill I h,. i'~ t * At t~ii :'1.i' '11 holder 

:I-'vol it. i usj 1V>conoii a ttfr f to 't ztnd i.nput: 

to Coiri)i<: tin r ' nao o t a,.~ 1 -nn ll tih S inl tL

tjlljt sotio wl.VU 'T'c 
0 a dverilties. 

-,- ino-uc 

Lt.e C"
A tor a i1, rnsrrioin to lii L1i a' ''pi- Ln .1J 

ni 4- 11 ,'!LL' ll w
(I)~n,Y i UVc il%Tcoio 	 Li 

.irni- 'd ti- ans n L-sv-'u'i U'~'~YeLt iI'c'n 

noitu o il Iv ,))(j- o i 3 I i i ",J),o tyi 

1 	 1 1OU cl .. Y.. -V1'1. 1' cuti r1 0 .tTId c !! ch t- . ii'.~ 1 1" 


ind p1 ; c ir ac 1:0i'o l- . :'ia1"r . 1 :1 1,Jti n
 

fr i '< r in -SLli-ler.,-:!,,-ndn occui ~CI) ta -ji 

too oin adp nit. nu'aii's'. poo oi I "'i y.di 

nil cul CIO' inlyrslnofictch 0cr i ;.ci U'r' f 

11thec. added corilic Lioni at)' pHl oxtic.-:io * lluWCvei', mnmy soils 



in outwash and are coarse. areas textured and na-turally 
droughty; while other areas es--eciallY lowl11.nds,are' high in
clay and subject to waterlogging. foth scitulations pose prob
lems for legumes in termas of iimitations on Speci es (and varia
tionwithin species) and special inageient'Practices required.
Generally, the winter legumes, especially grasspea, lentils, 
and chick'pea are more or .less resistant to Amongdrou-ht. thie 
summer species, by far the most drought resistant crop is 
pigeonpea by virtue of its excellent root system. Other legumes 
noted forthis attribute include cowpea and horsegram among

the major speci', s in Ieal. On the other hand, relatively fe


f grain legumes tolerite water logging,. but perhaps ;thesoybean, ricebean and some variants of cowpea. 
best arc 

The rapid ex

pansion of irrigation in the Tarai offers new opportunities 
for pulses, especially short duration species (e.g. cowpea,
mungbean) which fitcan between the iaajor cereals or can,,be 
grown sintercrops and relays 
ith cereals and oilseeds.
 

P.ROSIP:I:CTS FOR, PiJLSjE IM OVtIIT 

The highly diverse environment allows cultivating a wide 
axrray of plant speoies. At lea:st a dozen pulses occur in various 
situations and in different pa:rts of the country, although five 
species - Lrasspea, lentils, chaickpea., horsegram and soybeans 
occupy 78 andI 79 percent of the land and production of pulses 
respectively. Nevertheless, several other currently less 
important species are likely to have much greater potential
than currently indic., ted by production statistics. Thile the I 

large number of different pulse species available is a distinct 
advantage in productaion, they pose several indifficuletiPs 
planning and evaluating a nationally integrated pulcc~program.
 
Obviously, it is 
not possible to mount full scale improvement Lefforts on ecach 
of the 9 to 12 crops involved. Priorities nped 
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to be established Diim: Stl-tegieJS 1ipOed -oUt (IeGi~Lrfleci to achieve 
tha greotest 1'ct 'ith finitce rosources in the slortest pjos
sible tiim- fral-ce.. further ce: p3 ic ,Lii- f:,Itor iu, thu-)t the 
legunoe soo-ci.e c do re-Me(SOn L . Sf 1(aVC iuh1~L~' ,;noi. -k 

sJnierfcis-tic cystfem L.iVlVolvi;, ' it .Lei)t:]'he p1 iat 

anc' i t- :, r(e:s.-cc tive . trgnfi :cin- nioimsjwtcics. 'Chat i: 
ther K : ;v ! oe r ci ilur t eCn!Pc-r holA ii aI'1,Ire func tioni

in- op ti-,oll1y for hi) th eylocrinen ts aadic 'oerl rodtuction to) 
,)C- Success fil 
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II. IMPORTA NC U 1L1 A.TI :ID-D. hIPTION 

Virtually all fDriers in .. l row one or mor jpuci. : 

of grain lo'gmcs pdaKli ' i an d ftai needs.o, crip d tion a 

In the hills on lt"Q, la arc .Pily honet 1u.n min for 

consumptirtiont . iri,o T .i t, y .r: r = 1" the ilr cet 

either for prorac, : , 't lac, 1 con<,n r- or for 

export, principl to InW" Mu bl CLprod.ion in the 
.

tO Q' ."i in te Yi > 'ross 

P ,, l nt:IC .: . I hills t,, r 1 

A WLI illner Ono L ul, ly 

I c: ckpun. t cu .uoes, 

,s ,iciollyaoyb);n. 1. ON i.rscI i O,OW'arm r 
,
Ai. . suib-;.aiii tm;i nn-U p 

anl Phisco]lu boo/. r I.. On Pr L i sn -or lc~iumos. 

ciuLtiv- ti.o. hi!. , h'r, reg;ion .-; 

.art; 


Tic c.mbii;o .rodIctin oi P11 pl co ihcinldih; soy! 7n. 
-
,0 d . Loop in "r 

eentii.; th, fourt . 1r'c.nt ,oductic. crop in term: of :r.,., 

efLer rice (1..3 - ) " r (O.. 2 h- ), *:n- < ot (0.4 ' 

but ranin7 fi ft in arr tctio bei, 1i oxc by will 

with less ir.'. but otctivity (0.11 K h n"', 

in Unep:i .y 210,) 7L-, ,200,' tric 135 

so.'i Hi 

122,000 tons of <r in.). TCe proioctio, o' thie :;-jor rin 

lf ruie crops in 1913 is shownK in TMbY 1. 



Table 1. PRCDUCTION OF KAJOR GRAI,r LE;GUE!S IN NEPAL 

IN 1983 (FR'c ; 1UPuUi31,IS, E) DxTA CF THE 
DEPA RTEI;NT OF FOOD AND0 P'dl CUTURA, .11 ,,-

I UG SERVI(CS Al /I', 1395) 

Rank Cro -1) (' . jjmi 990 IVcj Pc'rc ont 'Jnia 
1. ,rasspen 49.2 Z3.1 10.7 2,.2 300 
2. Lenti1l 6,0.5 20.9 17.0 20.2 )W.
 
3. Chi ,kpe- 54. V 1C.1 13.1 10.6 01
]
 

4. Solboan 16.4 8.6 10.1 12.0 543 
5. ,. 20.7 9.7 ?-9 9.4 381
 

6. 1thn... 16.0 7.5 
 .1 7.2 331
 
7. Fin;oonr 12.7 6.0 4.A 5.7 
 377 
8. FlicLdne, 11.2 5.3 4.3 5.1 383 
9. Others 6.0 2.3 2.3 2.6 )66 

213.0 100.0 84.2 100.0 3o7 

Includes blr<>..rci,, 

*"Presumed to Lnclue co..'. ca, broadbean, and p haseolu.; 

Th. .ia jor pro' c.ng ros for 6rain legume's in Oepal 

include the T)r,-.i, Fnnr Toroi ac thn Iili anO Valleys u 

to about 7000 m eirvation, 

Production ic cpncontr.tcd in the following districts 

(after Bhoarti, 19T5): 

I"PI , IL L,,:. 0 V..[,:, 

Sprlohi an','- : rasis'. K. vaa ur Dhading
 

Dh-nusha Puna ,dehi 1' thn:.andu Oorkha 
E ahott a ri 1 ,, L ]Qpu- liil vaI S Ltu .Kns'k 

,irah Kn 3hKk tapur TrahthuiA
 
,autpo, t r ' Kchre 
 Tanahu 

5-r, fil: li Sildhup.lchoU: Po!pa 

Parsa Kanclhimpur Iun:ot 
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Recent production of the pulses and their distribution in
 

iTepal are also shown in tabular form in Appendix 1 and in maps
 

in Appendix 2.
 

UTILI IATION 

The pulses are i porAnt in several respects, but especially 

as a key ingredient :i human diets heavily skew -d toward carbo

hydrvtcs from cereal; and starchy crops with limited animal
 

products. Other implortant uses are as protein concentrr'tes and
 

fodder for animals, no importont components in cropyinZ systems,
 

and for soil improvc.ent mainly on account of their ability to 

fix atmospheric nitrogen. iorovcr, it acpars thore is good 

potential for so.e pulses to be Grown ',c-,sh crops for export. 

Among the different crops, the lost promising expoits are lentils 

to the Middle o;nstd chickpoes and piLL'onpws to India. It
 

is estiwted thwt 3,,100 tons of pulses uith an approxinate val:
 

of ]s.9.0 crores were uzcorted during liP/32. This amount a 

be considerably under estini since there is free movement
ited 

a surplus pulse producinG
between India and the Pep:li JWrai, 


region.
 

~ for J_,ee '1 

Gri legumes c i be used in many forms for human food. 

Tih tender riren i .s, pods an. seeds of several species are 

uccd zs ve~etabln.; -here's the mture, dried seeds (pulse) 

roun& into flour for mKing noodles andmzy be cooked ,hola , 

several1 fried or 4:4 ,. r-,tioi:. all the important
.rup hilK 


cc 1oo pul:e, thn 'reen
la 'uK ron in I rn uo v n seedE and 

paN of so:vcrr spccs o.'" ccullnt v ectvbls, ep.-cially: 

FL1l pcy, hrod aeon, chickpc' , nd Phasooluspigeonp ,, cunpe, 


in uni :ue ia bing hi ahly edible
beans. c[over, th( cow.), i 

in four forms: tenya, 6rcen lPves, 6reen pods, green seeds,
 

and as a pulse.
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The Pulse fo,- of graih legumes is particularly im )ortant 

in vegetarian and starchy diets as a highly, relished protein 

concentrate (averaging aboiut 25 percent of protein on a dry 

weight basis) alr..o ,roviding other essential nutrients. The 

amino acid profile c." pulses is complementar', to that of cereals, 

and they are valuabic sources of other nutrients like the 'B' 

vitamins, calcium, phcsphorus and iron. A frequently overlooked 

bonus is their food energy which is equivalent to that of' cereals 

on a dry weight basio (330 to 550 k cal/00 g). However, several 

pulses - notably Phaseolus beans and soybeans-contain nigh amounts 

of stachyose and otl,.er lcng chain ,;ugars responsible for flatulence, 

and certain metaholic antagunists like the tr:ypsin inhibitor. 

Nevertheless, it is pooeible to elimiun te a portion of thce.;c un

desirable component.s through cooking, and sometimes by breeding 

if variability occi:'s and it can bc readily screened for. 

Pulses for Animals
 

The aftermath from pulse harvest is a valued fodder as ii 

often runs hiher in protein than cereal striw, especiall, i 

the leaves are retained and the foliage remains green at harves"t. 

Sometimes pvlses are planted as a 'protein bank' to be grazed irn 

the green stage before ripening, or' pulse fields may be diverted 

for livestoek feed I,' lack- of moisture or other hazards prevent 

normal seed for-qatirn. 

Several pulses, (as grain) are nlso used for high quality 

feed concentrates fmr animals like poultry requiring high 

protein leve1s for efiiciert egg anl meat prodi'tion. Pulse. 

are also fed in combjination with other grains and concetrates 

to runinants during :)eriods of' heavy stre2ss. such as bullocks 

under peak work loa,1:s and lactating, very young or sick animals. 
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Pulses in the Crop ping System
 

The Pulses are predominantly 
grown as associated and re
lay crops with cereals and oilseeds. 
 The summer species." are

mixed with maize and finger millet in the 
hills, but cropssome
like blackgram, soybean, pigconpea, horsegram, and ricebean are 
also grown on paddy hunds in low-lying (khet) areas. Winter 
legumes, especially jrasspea, lentils and chickpea, are uften 
intermixed with wint:r crons like wheat, barley, mustard and
linseed in the Tarai 
 but sometimes they are 
sown as relay crops

with late rice ,:inter moisture 
ping patterns short 

when is limiting. In other crop
duration rnunAbean and cowpea are increasingly

planted as 'catchcrops' between wheat and rice in irrIgated areas 
of the Tarai. 

Dominant cropoi,.g patterns are 
illustrated in Appendix 3,

the most typical of which are 
..
 

Tarai ( i) rice - grasspea + lentil + mustard + linsen. 

ii) rice - chickoea + lentil + mustard + lirseea 

(iii) maize - chickpea + grasspea + lentil ± 

mustard 

iv) 
 rice - rice - mungbean 

v) rice - wheat - mungbean 

vi) pigeonpea - fallow 

(vii) rice + pi.eonpea (on bunds) 



ills/Valleys: ( i) maize + soybeans - r ustrd 

(ii) cuizo + com.' Cr -must:.rd 

(iii) maize / b! c!::cm _ mustard 

(iv) rice (oyOilnLl,ndo)+ (on 

*Symbols dno Lo syoteci: (-)=sequence; 
(+) : as. ocition or intercro,)in,-; an(; 
(/I) = rolny crop int. 

i;oct of the pulses produced in th hills are consumed at 
home, wherres in t Tr" a considerable nortion of the pro
duction olid by u1) racy 1ly in their ow.,n village. This 
resultLs i - coaii.)l, r avat. Th- noranl channel is
 
fox' f,-rmers to 
 sel their ,r, ic to a villag-e merchnnt or to 
coll-ctiii - ent. :c. t sel] 

-U.d I nt:' La) to pr 

-iy so i t',-, oulse (mainly 
c :-ers for clean- ng, husins, 

-al= ' ) ,ool . ;. 'iroceccors nov ccii the 
split eels ' .ct1: to co.s5 r' or to \i;:lesnler:, or to the 
Iat¢ t rou- c ,nt. ;loslers cay store the 
1uflo fo l.xI dis. i uti pricse ris. ol- exoort them 
to indite a.- brc (oce : rcitng 1cc,' in ippocdix /+). The 
end resuli tL. t reo:; or , ften forc.d to li dUrinfo 

" p c roac o eclinin ,es (at 'irvet) 'hJ- l consuixler:7 
(iiic-.dinl for Qr '-roduc-r;;') p,- ;.-,.n<. U- crices througthout 
the year. The,or-e s"rood :t,.-w .. n tU,: croducers orice and 
consu.ae,'s cost often recroacs 100 pcrcent. 

http:must:.rd
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Di--S C I?P TI Oil 

There are at Least a dozen train 1egume soecies grown iK' 
Nepal. Of tMe, eight species occur in significnrt vmounh 
aking uP 97.2 and 97.4 percent of th, "ren vnd 8rain produ

tion, respectively. N;verthei-se., over:! secondary puls:e_
 
may have been overlooked in dr:tormini, pr)duction, or dene'n
scrate considerabl, no tentil for the 
 future. Therefore, t)
better understad tc ro., of th dif forent specie: and to pro
vide a basis for UP strntcgies for improveoa.t to follow, 
a brief descriptia.: of th soyvr! ii a'tarint and potentially 
useful oCuM Ic 0oCA,, i 1 ion in Appendix 5. Further infor
nation on their cc, cyote'tic Hndgen'r-lined performance 
attributes 1_ 
lij.ke, 1973). o.-->r, t 

nra t iltec in Appendices 6 ;and 7 (adopted from 
Lost innort; t infornmtion .cdede 

by planners and rt . archern, in aivelopig 1 icu:e improvnent 
str,.te-ies .re crc oinZ pttrns and uaijor biotic con'traints 
in !epl as shown in teat ]able 2. 
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Table 2: CROPPING PATTERNS AND MAJOR BIOTIC CONSTRAINTS
 

OF GRAIN LEGUMES IN NEPAL
 

CROP 


Lentils 

(Lens culinaris) 


Chickpea 

(Cicer arietinum) 


Grasspea 
(Lathyrus sativus) 


Fieldpea 

(Pi3um sativus) 


Soybean 

(Mlvcine max) 


mungbean/ 
Blackgram 

(vig a radata)/ 

(Vign m noT 


Horsegram 

(Maerotloma

uniflorum) 


( c ~ 
(Calanus calan) 


Cowpea 

(Vigna 
unguiculata) 


SEASON 


Winter 


Winter 


Winter 


Summer 


Summer 


Summer 


Summer
and
a)Wnde

Winter 


Summer 


REGION* ROLE IN CROPPING SYSTEM 


H Sequence crop after maize 
V Relay crop with rice or 

sequence crop after maize 
RITHelay crop with late rice or 
sequence croo after rice or maize 
Sequence crop after maize 

V Relay crop with rice or after 
maize 

T+IT Relay crop with late rice or 
senuence crop after rice or maize 

H-V Sequence or relay crop after
maize or rice 

T+IT " 

Association crop with winter 
H+V cereals; or as a mcnocrop. 

H Intercrop with maize 
V Intercrop with maize or on ri:obunds 
T+IT Monocrop in maize growing areus 

H Intercrop or relay with maize 
v Intercrop with maize, blackgram 

also grown on paddy bunds. 
T+IT Catch crop after winter crops 

like wheat; and before or after 
rice (blackgram) 
Usually grown as monoculture. 

V+T+IT but may be mixed with oilsee-o, 
millet or other pulses. 

T+I1 Monoorop in upland areas, and 

on paddy bunds 


V Intercrop with maize harvested 


following spring 

H Intercrop or relay crop with 


maize 

T+IT Catch crop before or after rice 


MAJOR INSECTS 


Cutworm 

Pod borer 


Aphids 


Cutworm 

Pod borer 


Aphids 


Few oerious
insect oests 


Aphids 

Cutworm 

Pod borers 

Hairy Cater-

pillar,Chinch 


Leaf -iner 


Leaf folder
 
Gray weevil
 
Hairy cater-

pillar, Pod 


borer, Thripo 
Athids 

'etles 


Hairy cater-

pillar 

Pod borers 

Leaf cater- 

nillar 

Heliothis pod 

borer, other 

;epidopterus 


species
 
Aphids 

Thrips
 
Pod borers 

Hairy cater
oillar
 

bug, Stem borer blight, Cercosporel
la Ir hills, Rusts
 

Yellow mosaic virus, 
Pod and leaf
 

blight, Frogeye
 
leaf spot,
 
Bacterial leaf spot
 
Powder' m!idew
 
Root rot and
 
dieback
 
Rust
 
Anthracoose
 
Bacterial leaf spot
 
Pigeonpea wilt
 
Sterility mosaic
virus
 
Powdery mildew
 

Pod and leaf blight
 

Anthracnose
 

PESTS DISEASES
 

Wilt
 
Root rot
 

Rust
 

Wilt, Root rot
 
Botrytis, Rust
 

Stunt virus
 
Other viruses
 
Diseases not

serious nor
 
adeauatelv studied.
 

Wilt
 
Leaf soots
 
Viruses
 
Frogeye leaf
 
spot, Pod and stem
 

H = Hills; V Valleys; T = Tarai; IT = Inner Tarai.
 



C O bT L.I 171T2 

There are numerous constr-in t to increasing the produc

maytion and productivi;ies of Li;u'a.: in Ii'-'.li These 

be classed --s indir .t (insti but:nl ,nd:aocio-ocOnoiic) and 

direct (the environ.; on , bi,)tic a>) >KnL~ecent). Th.seSactors 

are further discus. <ain tL- ,ections to follow,. 

Of ufficinlilont indiruc t :'ons truits re the resulL 


or lacl t' -,r oi. Other deterrents ')r; 'ttributable
polici s 

includeo i-nor' nce bout toi uotential andto the procoicer nae 

:5ci !L( a e, lack of creditoptimal 1mcian.elilt r cticcs for 


during key oc' (ads .n0crii 11.y in:- I ciuan u p(1 nrninr.
 

' 
n oft f -oL- -ul.Ii • i, o:;t i -nt, ut1 ip!portantA. 

o:'t 'r i1rov problem at present is Licd of foc in I ;aii 

ment in 1'ei,-l. On oneI,t -v r.lolS i 'A . 

Agronomists arc dJ _ th n, tiai :,.] ' c' i-,-ora, i 

the collaboration of hlf contri')ution - of research o 

ficers fro; the Divisions o ii omolo:--", ;. ,nt I:,t 1 no_0y 

Soil Science (x 150 ti) Only fi. vs n-<>,zc tt,- stL f' 
nPhui tas i Par--niour.members assist -kil:ronoi1t.At 


famei -L .,iml and f-cilitic: Ori. virt,--lly nun-

Operational 


:)v cal.
existen.t For" ' :'tli , id -4:et foi- Year
 

1964/C5 m;rs only 1;?.].7,O00 (i.e. ElO ,O<<(I).
 

-L cc,11 1:1p2.,uCIc of , C!, of sun5. 	 ten n!" :'; C 

, i: r1! tivn.y itl - iiprova'd, technoport for -esrrC 


logy to extencl. iC,-reovy', (c:,Ithe fL-' ii proved ].'c u;.e
 

it ,shurt st ly. Then,
strain- ,rc o 'to}! r ,t av il- . rn 

http:Ii'-'.li
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as with other crops, inputs like pesticides and fertilizers 
may not be available on time or are unaffordable to the far
iners. Perhaps most important for growers would be nationally cr
ganizqd grain legum.e promotios capaigns. However, this would 
also require special training courses for extensionists and 
production specialis ts. 

C. Credit and iniut.. The pulses are generally less costly 
to produce than othir crops as a conseouence of their lower 
requirements for fertilizers. Neverticless, some plant nutrients 
like phosphorus ang minor elements nay be essential and return 
handsome dividends to the farmer under certain conditions. Hoi%
ever, the most important inputs are lik ely to be f-ood quality 
seeds together with the appropriate Rhi.zobial inoculuin (if 
a new crop), and pe:ticides at critical stages of growth ,espe
cially during flowedring and pod formation. Soimaetimes only 
1 to 3 pesticide aplications can increase yields 2 to 3 ti,.ies. 

D. The Farmers, like everyone else, hove their own 
specific problems ,nd hangups. Mainly, these stem from igno 
ance and lack of experience ; but sometimes poor planning 

and inadequate ranagemeut a.re involved. As a conseauence of 
general lack of good technology and low yields, grain legu,iea 
are often planted on marginal lands with minial inputs and 
management. ven the iost ijiiurtant operation like weeding 
at critical periods is neglected. Anothier problem may be ope
rational conflicts ,ith other crops aa( inadequate storage 
facilities resultin; in late haarvest and spoilage losses. 

.These iay also obli - thli farmer to sell his pulses at harvest 
when prices are cyclically depressed.
 



Diec€onstraints.arcnsidered to be t eoseimposed by,
 

?~icrobm, es, :and :animals) and managem-.ent, Tese ar~e briefly --:.' -,'44~<. rectl onstrints 
discussed below: 

u e n c e !!ii::;:i";-	 of the i n f l o f : 1.:<Clima~te/wleatherIn Nepal :much 


climate is related to elevation and p rpially to
 

toopograp y and region. However, there is an impor
microbe' tsn seasonal effect as ,,,inters are normlly 'ool
 

. and dry while sumhlers (monsoon) the iu n o
 

from hot 'to alpine. Generally, rainfall increases 

from Iest to East, but topography is also important 

causing much higher or lower total precipitation in 

specific locations. Ex,tremes rangTe fro-m about lJ.00~ 
to 5000 + mm; but the 'IHrmisusually 1400 to 2000 mim.. 

In some areas and, seasons hailstorms occur and are 
. ... 	 devastatin g to crops during the late Vegetative ' 

to mature frowth stages. 

2. 	-Soils and topograpLiy. Soils of the hills and upland 
regions are largely derived from young parent mate- . A 

rials and classed as inceptisols or alfisols; while .* 

the valleys and the Tarai are mainly sedimentary 
sandy' or clayey loams. Except where hihly letechedle 

eroded or heavily cropped 'without.nutricnt repleni-1"
 
ment, tho soils are productive and-range .from-iabouL
 

pHj 5 to 6.sloping lands are miore fragile than level 
'areas and require much'greater care in use-and 

managem:ent. Major soil-related constrits nd 

coarse teture,' extremes 

.nutrient deficien 

or 	 '\IQ 



B. Biotic constrains:. The. most important biotic constraints 

to legume production are plant diseases (including nematodes) and 

insect pests. WVhile several pests or related races may be 

common to two or more pulses, they may differ in virulence and 

importance dependinr on species, loc:-tion, se.son, and other 

factors. This relationship is partially shown in Table 3. 
C. JL _a-t_ co tq: The grower must assume a fair 

share of the responsibility for low pulse yields and production. 

Too often, legumes are used as catch crops that r'iceive very 

" little.attention except for rapid scattering of seeds. Littlo 

attention is -aid to optimizing cultural practicesk. plant >' 

protection of any kind. Often thi, fariaer is ignorant about 

imoroved varieties and does not understand the need for Ifhizobium 

on new lands. 'In soii.v cases the harvest, thareshing, and stor~ge 

of pulses compete with the saimie operations on other crops 

especially the major cereals or oilseeds. Under these circumG" >1 
tances legries usually coile off in second place. 

"-I
 

{; .io:, , A. 

• - [ 
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Table 3: MAJOR DISEASES AlD INSECT PESTS OF GRAIN 

LEGOUES IN EPAL (after Bharati,1985) 

Legend:
 

* 	 = Lesser importance; = important 
Crop Threaitening. 

CROP
 

Sy- Hung- Black- Cow- Pegeon- Len- Chick-
PEST bean bean gram pea pea tils pea 

Diseases:
 
1. 	Cerc osp orL!/ :< ; ,:,
 

2. 	Pod/Stem blight
 
3. 	Pod/leaf blight - *, *** 

4. 	Anthrac nose ,',
 
5. 	Powdery mildew 
6. 	Rust - * 

2/

7. 	CercospDrella
 
8. 	Dotrytis
 

10. 	Root Rots * * 

II. 	Bacterial L.S. * * 
12. 	Sterility mosaic -t 
13. Stunt virus * 

lb. Yellow mosaic '* -,
15. 	Other viruses * 

Insects:
 

1. 	Hairy cater
pillar ,H-& -*, . 

2. 	Pod borers/ " , * ,*, ,- *Vs 
3. 	Stem borers * 

*h. 	Chinch bug 
5. 	Leaf miner
 
6. 	Leaf folder ,
 
7. 	Gray weevil
 
8. 	Beetles, various 
9. 	Thrips ,- , 
10. 	Aphids ** * *, -
II. 	Cut worms *q.* 

12. 	Other Lepidopters
 

Frogeye leafspots. 3/ Heliothis Sp. and others 

/ 	 ainly in the hills. 
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Thei1ii 

The consequenco of tleso several constr-ints and inadequate 

support for researc ana developmlent hove led to tlie following 

si tu ati on: 

1 	 Dearth of h.h yiellns, .idiely n,.a.p d.sw,se and pent 

resist ant varintics for th-. di fer-t anro-..:cological 

conditions W, frNor nods (ircluding intercropping) . 

tho country. 

2. 	 UA Wtoinforni tion on optAi!vl nlAr:t cue&; pr. cui('vc< Ct 

different .itution s ,Lla;r rectices, ti.:,icludiOn: , 

of soing, Q. At d,.tion, ntrj.t W n-Lor reuirn

':, ' ,,1 Lra i&- it, S A nocula Lo . A j."tl i; ", 
harlVetinll ; an, tnr !P , n& < P,' , :r'ncc, ;s - W I, n:d]in6n:j~ 	 .
 .
 

3. 	 Inade:qnto oi e)op.:i ,,t .pu ,'t,1 : urys to ,rst 

eCOC ]icC-ll..y , , . 5] a % pa 0 . :.V, .'-IA Q nnia 

hazardi1'Cs to h. ns, in1 a& t. onviro'uAL. 

4. 	 LA1- of 1 hi _ uin, ,n:t:nsionist<c, sed 

producers, an o'oductio ei,:L:Lists to per o31t0e Zr.in 

l t,'..s n,. : :'.1it, t trcAn.fe ' o f tec nlol y to both 

prol~ceol's an( I . 

.nic '] 


This adin up ' irt 'll!, co,;pit. !OcI; of conyc..ity in

fra structure n;n ' to i ' $canOi s<t "ili Srin i; uriu. 

production. Thr ue, co-ci erAl e ,rf'rts, LIC:.a&ti C. A.SS' 

support :nd pnronotion will he rucruired over sevarAl years to 

reach tho level of (oveiopmien Ltti,,n by th .
tjor cereal:

in thia country. 

http:trcAn.fe
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TIJE STATE OF PULSE IflPROVi'IEfl' 

Researcin .aln;. 

problems,
thl' ,several major co-jtrints,op r1tional

Despite 
have been made on 

and lac: of staff, some important advances 
by a smallv hv'-veen ac:ieved

pulse improvement in Nepal. Thse 
ma' nIl at hhumal-

cadre of highly dedicated rese1r chers n 

testing sites oxnerineftal farmsastar an Par-'raniuur using 


Jhunka, Ehoirahvlo inc upal'unj in the
 
at" T'!nkai, ar6inoath, 

anr Kakani in the 
Tarai; and Pakhribas, Kabhre , Jula, Luml 

isely, the grain lcguame Frour h been soliciting
Klls. 

help and technology (ineludind erp:Las ) from Ih c's, 
...
I IT'A, 1 , , ni 1 

,)--cially ,V':'DC, IGC;RDX, I ClI*.,i T 
d110, trials weresolme collectinv:aCmnc urrem tly local 

cal iIed out.
exmcriments woreorganized, and agronoiic 

Varietal jilro2 ~jIt A. a conseqence o f extensive test

s 
st : ns/far.: and in farmers' fields 

ing both on agricultural etio
 
were made:
varietal reconiiendc.ticnsthe follovring 

CR-OP v RrAIET"Y I;i._. 

- Mungbean Pusa Di.sakhi 1976
 

- Soybean H{ardeo and ill, 1976
 

- Lentils Sindoor, Shishir, and Simrik 1979
 

- Chickpea Dhanush an(! Trishul 1979 

- Blacl:grrfi Kalu 1930 
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Cropping systems and agronomy. Concurrent with variatal
 

improvement, critical studies have been carried out on legumes
 

in cropping systems, and or cultural practices, like sowing
 

times, plant populations, and fertilizer recommendations. These
 

have provided a limited number of technological nackages for
 

the new varieties and are beginning to evoke considerable
 

interest by farmers and development agencies, incliding seed
 

production organizations, hill agriculture, and extension. In
 

addition, some good progress has been made on Fhizobium ino

culation and in identifying more effective strains of these
 

symbionts, especially for soybean, lentils, chickpea, and broad

bean. Commercial use of improved inoculants has been parti

cularly effective on soybeans and lentils in the Tarai and at
 

some hill stations. Scme distribution of selected inoculums
 

has been done on a limited scale by the Soil Science Division
 

at Khumaltar.
 

Among recent developments of considerable potential signi

ficance to rice farmers is the planting o' lentils as a relay
 

crop in late-sown (July/August) rice. The lentils can be
 

broadcast into the maturinr ricP crop up to about a month
 

prior to harvest. if moisture conditions are reasonably fa

vorable the lentils will produce as much as 8 -- 10 q/ha
 

or more grain with virtually no input, except the seed, a casual
 

weeding and harvest.
 

Another promising developm-n'.; is the combination of mus

tard and chickpec which is clearly superior to either crop
 

in monoculture or most other combinations. Amor'st the summer
 

legumes, cowpea shows considerable potential as ar aiternative
 

to soybean in combination with maize. .inother good combination
 

with late maize in drier areas is long duration pigeonpeas
 

the Tarai. The pigeonpea comes on after the maize is harvested
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and matures in late 'arch or April. Oft01erMe pigeonpea,like 

the winter legumes,also has good potenial for export to India. 

Pests Investiigations on leg.u.e pests have focussed on 

identification of th, major diseases and insect pests of spe

cific crops. Studies on Cercospora of soybean in(dicates that 

a new race may occur in thu Kathimandu Valley. It h-s also been 

possible to do some screening for host plant resistance and 
-sonie promising lin) have been identified. In entomology 

the hairy caterpill r has been i lentified as a major pest of 

legumes in summer aui eff'rctive control measures have been 

.ieveloeoc. 

icommJiAd.tiQnf on 

other information solie general recomi,ndations for growers 

have been forlulated by the DOTk. These are summarized in text 

SeartineD&_ ra e Based field trials and 

Table 4.
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Table 4: SOnE d(KC MM )AT1O4SON PRODUCTION FRACTCES F'OR 

MAJGn 'KGUME SPECIES IN N&'A1 

Seaso Sow'np-, Plant Nutrition 
ZI/op e rooing System Time nate N - P - K t r 

W Late ct. =< Aldrin/SILC dust 

Lentils IT & I' Rice-lintii y./ a 20-4,-2 1 -?o Kg/ha for soil 
insects.
(sole or rIay) ~borne ThiodanH I I Rine/rnize-ley)til ... , . /r'liter of water for 

folar insets.(soleor relay_ 

W Late ct 
IT ,7 -hickpea ar ,v.v -Iu-chickpe 20-10-2) + Sme as Lentil• ,.g/a 


(Rainfed) 
x'tusystox (2-4 mi/!Intercron with wrter) for suckinAt rFieldpea IT , " wi ter ws%praS 

.n. hodan 'ml/l) for 
feliar inseots. Fa nd 

S Intercrow7aie -: 
Soybean N & V andns ' , g/na 4t-6 -4C 

IT "- ,: -. y r: "a.- ,. pinking of hair, cater
oi~ler ist, 2nd, Zrd, 
inster larvae. 

S inter-rop with May 
J Ihiodan (2l/l f-Blackgram H & V maize,paddy bunds Jul".k--ha 2r--2 

fnliar inse :ts.IT + T catchc,op during March 
sDring & fall. Oct.
 

& 'f Kg/ha 20-IO-20 Same as blackgram.
Mungbean S Rice-wheat-mung March 

IT % T (irrigated) Oct. _ 
S 

& T Paddy lands July 1 -?5 Kg/ha + Same as blackgram.?igeonpea IT 

Rainfed highlaids
 

the Tarai; H & V .ii1s and Valleys.
1/ W = Winter; S = Summer; IT x T Iner Tarai and 

2/ + = Inoculum is needed. 

3/ Thiodan soray should be stooped one ",onth before harvest. 

and other spec.ies may be controller by foliar sprays4/ -ercospora leaf spots in soybea-, 
M-45 at 15 day intervals. Seed borne pathogen like anthracrose,of Difolitan or Diathane 


:nurple stain, OhOMODSiS CaN be controlled by seed treatment with Thiran (2g/kg).
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Research Outside ia'il 

An important consideration in planning research and 

development of the different _rain legin.w-t species is the nI 

tude of interest and effort underwiay in other counti>tis and 

in the internation,,l co i:unity. Those crops enjoying aLtn

tion by in ternttio!nal a "en. i':alld othr comntrikas are likely 

to inprova rapi cly; vheras th species of little interest 

abroad mi',, not he vQ th,, 1-otm tial nor b:,ckup soaport to advnnce 

on a sutained bo.::. T1herefore 1im1ited resources nay be 

better diverted to"xrd alternative species w,'ith both irnmediate 

and lon'; ter potential. 

Aieon,' tl ::rourl of lcgumiesl described in the prnvious 

section, the follo'.i-ig inlterna tional agencies and countries 

have si gnificait i .)rovoient efforts underway. 

I 	 _n.1s. _P dD- , flSa ( is shington), India, and othliers. 

2. 	 Chiclikjqa ICI&3AT, ICA\DA, India, i'SA (California), 

Hexidco, ap(; some andean countries. 

.	 Broadbea'n_ ICIWA, ritain, Canada, Ethiopia, some 

A\ndean countr;,es. 

4. 	 DEieIda_.a.. IC.RDA(i: forage), C1Ida, Scandinania 

Britein, soe Andean countries. 

5. 	 SoyjeDj_ .%VBDC (for the sub tropics), IITA (for 

the low 1-titudu tropics), I:'TSOY (_general); also 

USA, Canaf:, ;1ex.ico, Colombia, Brazil, Australia, 

several oilers. 

6. 	 [nb._ AVPDC, Philippines, Indonesia, India, 

Thailand, China. 

7. 	 Pjiueonr i. IC,:IST, India, Kenya, Australia, 

Caribbs n :'egion. 
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8. 	 Cqovpeai. IITA, IRRI (CS), India, Nigeria, Seiog-il, 
Tanzania, Philippines,, Brazil, IA(F2.oricda, i.ijssiL;

sipi, Toxa2).
 

9. 	 liibc( icrf cv..CiC.Jntr'A i cc S'outh 

Asai c, ;4 East(sovraitc oo) t~n ,Vuropo, 

Af ri ca. 

10.-----SLic):;r~r :~1io ic m~.i:inimo3. 
studies un acvt CI.' , al'!' in thi. > TL:rt:il) 

Ci uot or lb <i-n: In di;:i UA d~cbcn AuL trllic and 

Indifa 

11~ion t1 ,o'- :Iajor and s3ocon~clar- cia thio'c. dioors, not 
alppeor to !Vc -ly.i ific-nt nationa-l or in terns-tionvil i!!lr-vo.;cnt 
a ctivi ties on I I tthyrIus opT.) nor Con Iho I" t *&cl v-'cIlovlsra o!')~ 

sp.) xcrito xtont. in in :n'~~h 2incnnleicI 

wa in!11rh'.,i owti0cYthor: v7--i- rcO t"CrI:L..i V1Itt'I. 

no bLC!-.lO; I! 'vi~l~ UnllIy rorfU iI.ll IO 

iS likocly La is rtc, r Lo; ::s~o'ZptC 0t 1nci:nvctsa: 

and efforts. 

http:bLC!-.lO
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The imoprovoment of pulses will require eotablLslin- a 

n.tionally Goovdin-t---d Pul,- Iiwon oilt Progr'nr ( CIP) , do

finln,: th :pol onS f15 odoioci outlini nf tl.tiF,( 

prepcorin;-: a p1>0' of 'or] , nJoll ix n !; th o a:u;i duounily. P1W 

L-1 is ionl lid produc tionrelatint,: coeals -wd c029j cctI von to Lit 
iijLjpr(v-constraints it is o niicttyctov'fito o 

mont proj-'ran ~,and to ou tli 1 ) whc!iK t~i r i I(b n p1>: 

of opera tion may be foril-,LeC. ci ev.1r, thi' 1KLV o to
 

suc ce;s Vwill beu e1 idr)ioC)i in1 tIP coordi

n-ation post. It %-J1-1 be nr.>ayto build I , m ~v'' 


vi rtuolly fro Lii rotin( up. LiffH wiv.1 need Lac) . 1c IiLe
 

aind train,(l, ii i-Ci:l Vr,/ nLI i i i b~a ii
 

anP1d opOo 'Lio~i" dlircC t'A t' !i Ch1 'V-O tiwl " .
 

cien'Itly 'Is osbl.It '-ill ':1 oc i ecs:!r to 1e
 

vii Lh several rOPC.C, ) alsa) wit'!i t dloiors,
butN atlo) two 

re-prese(-nt:. Li-v.o of KJV;!.:IIr i : anid ulecinitsfrom 

ot"Or countries. 

:Liv' Coordin (- ovai Pro::ra, is. one ninetoLo;nlp ant of 

n: tionrll ro!.1p0(5 ty i, LV'.'fl l)dao setror 1*It I is 

ron-. onsibl o inii' txr of .:yri. cul. Lre tl-roiih the 11a tional51 LLb-

A.- ri culture ''rc' d~eot u'n K-r the- Dcoo:1rtae!nt of A,-,ri cul ture. 

This l i nii, :ros by Pro dho 11nn 18 is' -9hown7 

in 1 f-igre 1. 

u s tii )I 1 t .y , be11
rTlh c n c:' 0150c- fO .otr; i 1 ul1n .. lld ep en, 

;ill pI'oi.iote: close(- lini. %.,isi Mhftho 5Laven di ociplin'v'ry cliv.L5 o03. 

~,rn~y PL~nt. Pitholo!,n, -'ntoiiology.hes-doiiartcri, :-It "huix a 
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Figure 1: Suggested Crop Rcsearch Organization Chart
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Figure 2: Pulsa Program Institutional Framework and Functions
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Main center -,nd headquarters for the pulses program will 

be the Sarlnhi st. ticn at Hawralpur which will be sIlared with 

the oilseeds progr':i and adjoins the Horticulture Firm,partially 

supported by the J' ,eanese Agri.culture Dovelopmn(;t Prop;ram head

quarter(-l at Jo nan. or._ 1i vati .n is about 100 i. - nd rainfall 

is 1500 Li)[.U.p to iut 70 hl of land will h(" avoilable at 

Sarlihi, of which .bout ? ha are clered, Levelld rid ready 

for planting. Th,. etati. on does not yet lieve vater - either 

for do.,estic u.se ..r for irri go tion, but a: lK-inch diameter, 

67-meter deoo tub well is av-ilabi for in-igo tion when pump 

and otor are inst lied. Elee tric power from a nraby high 

tension line shou]> be availe blc when a su_,station serving7 

that area is constructed - pc.-haps within 1 or 2 years. build

ingjs are also uri-ently needed for both Pulses and Oilseeds and 

will be provided in part through OSAlD funcing,, under tine New 

Agricultural Research an,. Production Project (Al d'). 

SeconcL-!r__Ce :-- The Khumaltar Research Coi:iplex at 

Kathmandu is proposed to serve tompornrily as the heodurtr. 

and main center for pulses until the SarL>hi stAtion is full-,' 

functional ,as it vould be counter productive to Love stiff to 

Nawalpur until facilities are provided there. Thereafter, 

it is proposeI to _',ontinue ;s. humaltar as a secondary center 

to serve the inilld Wi-lleys rngion, for mid and long term 

seed stOrge, and f'or cert-in research procedures best car

ried out there (e.:l. microbiology, biochemistry, post harvest 

ctudies). 

Sub-centers ,d test ii2ites The very success of the 

Pulses Prograi', vit't responsibilities for a dozen different 

species will depen .; on the ability to ca. ry out resea-rch, 

testing, and verification trials at several agro-ecological 
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h ve been chosen forisi;. ed sub..cOnterszonecS ir 

this nurpose (Appul'd'i-): 

( m:: i nly \inut ar pul <Ss, p1i',cop(ea)
].J:~_..I ) Jiu.nlgJ- .v.L 

ev Radj n.i Il.
I , ti011 
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" ii.ca]t .L, Dhir.!n 20006. ,o t;r 1?0 
r
Suupct. P0 1200
 .
 

L 1675 5100 
7. I.a l ;iu 


1. ii<"cl n 't,1760 2250 

5. 2B.h I. r :. I , -112 r 1700 1900 

7 600 , i.l_ :1
' a-
6 

vLi .o pr~o)oso3. I.L. pt].'es
P;Ol ,t ., i n .',_;..;. 1 '.! 

lI hat;B tO ha-ipj; v.y-oica":1a..]l -,m.2'
Ici. 1 :Oai;,L -CO.-~ -v-)niced 

c
1 'ni'Lt Iv 1)(Iv: r) 0 VI/: I-A r,~ 

ilo o' v-anc
 
* " 1 1 ,! l 

t v I in devClit'ir '..01,:li , : .cr .' i ,,.,r] - cl 
but coI1 1t, .r: '*uP 



El ev,..ti-(U i nhi..aLJ. 

1. Chauri 1':, Rukum 700 1100Jha 7 
2. Pumdi Bhumdi, ,'okh-,ra . 1000L iIO00 

3. l\hunialtar, l:uthnanniu C 1360 1200 
4. KhaCndbari, 1i7L E 1200;ankhusawa 

5. P< tn :i Chi tuun C 305 1000 
6. Enh.,r, , C 150 1500 
?. 'ukchiina, r C 150 1300 
These sitc-s vi,0I bc increz'sed to 14 loc, tions durin:- the 

Seventh Pive-Y,- r ] I n. 

.Fj'a er 'j _[j1 .j ri- ]j Other testin; .nd ver iic,Lion 

trials w.ould be car-Lccd out on selected faraera' fit,-l; ( f'-' 

dependin.; oil si)cific purposes and ed,:. Thie nuabers and 
sites of FFTIR wvoul(' vrtj dependi n on Jrosra1 cievelop]Ient 

rnd other ":ia Li nikits would, of cours,,, befactors. >d 

distributed sap~ratJ.y to extenijoniots, produictionL seciali,;,. 

and fariers. In all es the progr-am should seek feedback 
on local reactions to new technoloCies and varieties however 

distributedc. 

Pulses 'irI:c nl_. i 

The forsiition a special Pulses Wrkin; Group (PUG) is 

strongly rioa.ende,,. Th, purpose of this ,group is to advise 

on technic°. miter: , hsel icliiz,? problem areas, and decide 

nil the -nnu:l alloc tion r! tic. ,;,>cialFrojects Find for ad

junct studies in ot. ._:1 dlivi sions -n dew'-rt!ents. i;embership 

in th,- nraosa shoulL nole tioa.; Di vi:aions 'd other a,-cencies 

v/hose expertise :in fucilities .- rC' needed by pulscs. If 

possible, Division so do should serve -asLmemberhs; otherwise 
they should anpoint ,esi,"nees to serve in their r c. Thus, 

membership should include: 
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1. 	 Agronomy 

2. 	 Soil Science 

3. 	 Plant PatholoCy 
4. 	 1,latoinology 

5. 	 Agriculture Botany 

6. 	 Arricultuie Logineering 
7. 	 Socio-;comiics 

3. 	 )xtension
 
. rming Prograim
*ba Systpms 

10. Seed Ind. try (agricultural Inputs Corporation) 
11. Wiars, 'orps 
12. DOA :upre., *ntntiv (DOC for Crop) 
13. Other Or .izations or Groue; (nd.hoc.) 

If possible, 1A: Dut, ]lcrector Uneral for Crops could 
serve as Chair an, Hil Leh Pulses (bordinv-tor could act as 
secretary. Of course, repre:sent: tLves of other organizations 
and agencies (eg. :p-riment stations, ,orticulture, forestry, 
livestock and others) may " invited on an a,i. basis as 
needed.
 

Heetings should he held tvnice a yeer at the beginning oi 
the two major se'qsons. The usual order of business could bu 
as follows: 

1. 	 Drief review of p'st season's results by members of 
the Pulse Prof'r,. 

2. 	 Cropping :yctemls studies with pulse. 

3. 	 Results ni relev:nt exporine21ts on pulses from 
disciplih -r7 divisions and other qj.enc,es. 

4, Presentr tiJon of future plans by the Pulses Coordinator. 

5. 	 Discussion of current problem vre,,s and rucommenda
tions. 
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6. Allotment of 8pccini projucts aFuid. A iaore orderly 
and cx ee;it o j rocedur,:, for :lloc:ttin' those funds 
would be t, 'in '",ecutivei "ou Coi,.1ittoeo' Coiprisedof 
two roto t',,,: . -' ..i' 1i 7 )erllt,,en t secrct:ry 

the 1ulsC C()OI',iI tor. 

7. Vi:i ts to t he fi, -1'W labor tori es (asmpropriat. 

ilectin-c l;,,, held ueliprover convenient, but different
 
centers vith sipeci_. I)* , it,-orrmtinL would offer
rt',ults advoi!-. 
ta-es for vi ewi n : nc d ivelonionL . ".t the outset it i.say be 
nccessary to -ilo,., 02or ' , ys for :;ectins, sut later i.t
 
!)iay be poss-ible to finis-! in 1 or 1.1 (lays.
 

The team aprr).clh t-) coiyiple:: pI-,nt improvenent problems
 
ws boon so.. c,ly u.er1.or LO idi 
 vi duo] 01' discipline
 

oriente.d r,-secr}; 
 It ilps fociu attention of roeerchers 
ith civersI tel ent::d tr.:ininm- on thu jeiost ilportont prob

1 .;Is , onsurer intr--pro.Tr m pirtJ.cipe ion by all :e;ib(rS of
 
th( to , 
 endl allo,,' better prioritiZation of activities and
 
rosoturc &5*
 

] thou;h the t.-ui-work concept is w.ell accepted, it often 
receives only lip :iervice in or,.nctice. Too fren-u ently, re
searchers become dc- ply involved in solvin,- their ovin problems 
and do not vielcome ,utsil-c intor['erence, foreovQr, their 

1acadei-lic be c : 'roun:' hs !)',":I hi,;h].yv di ci mine ori (1td ld;
not conducive to col~abor. tiv, r: tiv Lies . '-forc, Je

mentinC; the muli-di. cipliniv ,ro- c. recui r< s the enuine 
desire nd 'food int,,r-p.rsonJ1 ]ion hip - allIi aeib ers. 

rec'uip-.; si ,, It also co ,t,-nt 1 tL , tJ ot l 6 eeff fot,(i )y 1he 
lea der/coorndi nato]r . One ,:/ to fo':ter -tnd encour:e I.einter
discipliniry collboration i to cre t, informa,l tec]nical 

http:hi,;h].yv
http:intr--pro.Tr
http:u.er1.or


groupingwvithin the progr-.m. These groups should -ciect nd 

work together on function.-j ire.l.s or .thrusts' where specific 

disciplines are relt 1:: ted to second, r," rolesr. For exoairle, 

the following groups vwould be most importmnt "'t the outset. 

1. . L(r (Ii ired/mod.r ted by a senior!,nt P 

plant breeder; to include p,,nL Protection specialists, 

agronomists, physiolo;ists, biochelist (if any), 

socir -ecoi ,hi-sts 
rl :.nent_. nvrono physi ologist,2. 	 Cr.fro_ 'h/n CAun: st, 

microbiolo !Lit -Yrsoil scientist. Other n.emnbers: 

entomolo,i' s; p thologists, treeders, socio-econoinists, 

others. 

3. 	 Plnt Prot timl, Ci: thologist or entomologist. 

Others: p1 >1t b-eder2, :gronomit5, soil scientists 

nnd 	others.
 

Other grouping:: night be 2,t blished ,s needed: for ex:unole, 

(i) Product Zualjj: biochemists, ag-engineers, breeders, socio

economists, plnI t p,.. tectiorrii.: , er, (.) c ,u'ion:: ' lI 

socio-econoii st , al.ied exte!i isoniste:, l!nt breoders, agro

noists/soils, plsnt. proLeotionists, others; (iii) ,,ecl 

tion: enginecerc, arono',i t;/sails, socio-economists, breeder:. 

and others. These "ou nee(I not organize frecuellt regular 

meetings, except for real l,,nning. Pathor, th. hest an:' 
the field or labor'vto •,ettethr be, in>ulId
most effective 

to observe and discuss .ssrlen:tht;- occur ass jointly 

decide on -Lcourse u - action. it is atssumed the Piilsea 
,
Coordinator i ;'-'.:' a- we !. 5 scientist an.d would attend 

>.etings. ahoul-imost pgroup 	 ';h/sh& as: organize regularly 

scheduled, all-proc :m mutings more fiequently in the early
 

stages (e.g. every eaek), but not less frequently than once
 

a month. ihenever vussible, outsiders from other
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divisions,, station and ot 
.ncies (e.rg. horticulturc, botany,
 
extension) sl ould ) invited to both 
 the group an(' pro;rei,,
 
meetingrs.
 

J-1c . plannin; 	 the nul 'i-PLapi -Lji The proccs is critic:-], to 

disciplin:,ry 
 pcoro, ch. It meu;t !),hdwifl, c refully :1n; reflect 
the collcctive wisdc ,i of e p ro.'ri well "ny I:,th ti as :1s m 

outsiders 
who cn b.- cootted for the pIcess. It is reccml..,.
 
the t p)lanning' b'e dole twice vly (for thu teeo 
 mr.jor se-_",. 
and 	accordinc" to n ir-1 oroce(lue: 

1. 	 ~iLiA12?Lo ~r . l'nop otru d nUp by 
injivido:wl :;cJ t:,l,, 0! suctions.nl lj /h 

2. 	 '1 P'EnV._ iic±'s arer"d by sectiola 
present. 1- 1 1 ( , ;rnlps (e.,. pl.nt patho
lo i t , ,vJ;.,d y t:h,- T.' t oroLecct.ion group). 
Plans ire n' ilmpsf rove,! , s p.r' ree upon 
cosl. .,ntr - 1 nU: ;-t.L .I, 

3. P reLr;'i .. * 1 n , pruposolo screened by tie 
respective I'ou)s ,1 Conso}li I-ted by the coordinator 
and presen :c to t;iuciel Pulses 'iorlJin: (iroun 

(descrihe,. 11, vioiisly). 

This pleinin: ,occujhre houl b: :wed -it prioritizin,5 
problem nros, focu. ',ttetoJion on iijor ishu s, e].ii.n,tin, 
irreleve.nt/unorodoc Live e*.r, 1n'ior -. ctivitie.s, t-u1d avoid
ins 	duplic tion. I will JOl.a.'111'(' n st0.1- ofhigher ird 
individuel ntrformn, ce, rnl 'o:;,tur osiri.tof cooperrtion 
amongst the teori ,ae.bers. 

/herever posuilbe ,e:,rl. :en to othermod plznt:[ngs ohoul] 
be used as efficiently as possible.. ',;'or -le, tht, -;eri
pl.sm collections ,:breeder',: nurseries should 0 uvtlu-ted 
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for several purposes: (i) disease reaction by pathologists;
 

(ii) pest reaction by entomologists (if not protected);
 

(iii) nodulatinn by the microbiologists; (iv) tolerance of
 

drouth, water logging, p11 extremes, Al tolerance, worowth habit 

etc. by physiologists, agronomists and soil ;cientjsts. 

Execujiji. Poorly carried out experiments and plot work 

cannot be tolerated under any circumstances; prticularly in 

a resource - poor program. Suboptimal seed bed prepairation, 

untimely plantings, low seed viability, failure to inoculate 

(if needed), inadequcte weed control, aubt-mrginalwator manage

ment, and lack or past control arc. some olf the f ,,ctors result

ing in gappy stands- and urnheA.thy growth. The dal,: 'tr un

reliable and sta f time and limited re'-ource s are wa~ted. 

The point is that aiLL det.ils of Colldiuctin fj :d experimeii ts 

a~nd trials crucial ,ind be up low, pni ff,arc o c<annot lcft to -1 

and labore rs to carry out. The_ scienti!ats thmmswlves oust 

oversee and carefull superIvise all asp.cts o1' crop husbandary 

in their own experiment:; and trials. 

All avalal.!l technology should be sought from other 

international and qationo! improvement agencics. ilepo,,lese 

researchers shoul bin with the state-sof-the-art technology 

and not a tterpt to lr,Lnvent the wheel'. The mo1t helpful 

organizations irc he inttriitional research ccntersi like 

ICRISAT, ICASDA , !I I CIAT and 1 f VciDC. Their rendate is to 

serve countries like -opol. Uo,ver, it is not necessary to 

accept complex and exn),.sive-to-carry-out experiicat s or trials 

from any external ag:ency unlEss it is clearly in the national 

interest to do so. Therefore, pulse r-searcc.rs should de

from the full rangetermine vwhr2t they re-lly want and need 

of offerings available. The best bargains are specialized 

http:r-searcc.rs
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nurseries including segregating lines from which legume breedors 
may select adapted, desirable genetic naterials; the vast amount 
of informational materials generated each year; and training 
programs. Linkages to the severel IAh'CK3 should be pursued 
aggresively to assure getting on their moiling lists. In ad
cition iARC repr-.,ontatives should be invited to iepocl at ever:, 
opp)ortunity, and individual Pulse scientists should seek to 
know and comunicate with their counteroarts at the Ih-RC's. 

The most feesible short term arrangeaenL will be to include 
all crops under one umbrella - the Coordinn ted Pulses Improve
sent Program. This allo's integration of staff .cnd resources, 
and focussing them on the most urgent problels of grain legume 
improvement in the country. Jovover, th, large numbemr of di.
veirse crors involved will quickly becoi too comple:x and di'fi
c,,t to effectively coordinate as a single entity. It is 
therefore proposed that during Phase II pulses should be sub
divided into two ovel'-lauaing sections, each with workinga 
scientist s joint coordinatoi, but closely linked together 
under an overall, ful2 tie coordin!-tor. The t,wo natural 
divisions proposed .re:
 

1. 	 T.2i_ Pules . This would include mainly the rinter 
snecies: lentil , chickpeas, grasspf a , and fieldpea• 
but also summer species like pi-eonpea, horsegram, 
cowipea, and mungbean. 

2. 	 UiiEl.Pues. M? inly suii;er legumes, especially soy
bean, cov;pea, blackgram, mungbean, horsegram, and 
phaseolus bean (at higher elevation); and winter 
species where they can be grown: lentil chickpea, 
broadbean grasspea, and fieldpea (upper hills).
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This division of labor should allow legume scientists 

to specialize on a more homogeneous groups of crops with simi

lar problems and uses. It should also prove more efficient 

in terms of travel, field experimentation, and dealing with di

verse production problems. 

Training
 

Training is an essential aspect of institutional develop

ment and must be continued indefinitely, However, it will be 

particularly criticnl at the outset to train young scientists 

and technicians thereby enabling the new program to become 

functional as quickly as possible. Training goals at the post

graduate, group, anci in-service levels for Phase I and 11 

are briefly outlined below: 

Phase 1 (1955/1990) training
 

1. 	 Postgraduate to be cai-riel out mninly in India and 

the Philippines with theses problems to be done at 

IARC's or in Nepal. 

- Agronomy (1 PhD and 3 HSc's) 103 

- Pathology/Entomology (2 PhD's and 1 13c) 96 

- Breeding (1 PhD and 2 l1Sc's) 84 

- icrobiology (1 PhD) 56 

Total = 5 PhD's and 6 MSc's 3T 324 

2. 	 Group training--¢orkshops, seminars,
 

study tours.
 

- Within -,coal and India 	 25 

- International workshops and
 

conferences (4 pers. x 1 month x 4 years) 
 16 

ST 4T 

3. 	 In-service training at IVC's (2 per year 

x 3 monthz each x 5 years) ST 30 
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Phase 11 (1990/2000) training:
 

Training must continue throughont the 1990's and beyond. In 
fact, it will be ncessary to increase the level of training, 

particularly at the postgraduate level, to meet the exoending 

needs of the thrr- programs. Phase II projections (10 ycar,) 

are: 

1. 	 Postgradtuate: M/m 

- Agronomy (2 PhD's and 2 lkSc's) 120 

- Pathology (2 P.' and 1 i Sc) 96 

- Lntomology (1 PhD and 2 MSc's) 81 

- Breeding (2 1ph's and 2 HSc's) 120 

- Physiology (I PhD andl 1 [iSc 60 

- Socio-economi(! (1 PhD andc 1 MSc) 60 

- Biochemistry (1 91.hD or NISc) 36 

Total = 9 PhD's and 10 HSc's 	 ST 576 

2. 	 Oroup training:. 
- Within countr?., (monitoring trips, etc.) 50 

- International (workshops/seminnrs) 	 55
 

ST 105
 

3. 	In-service training:
 

- At IARC's; 3 to 4 per ye,.r x 3 ma. 120 

- National institutions (eg. India) 50 

ST 200
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V. 	 OPERATIOIAL STRATEGIES 

The Lost irort-uxt f Lr;t 'ic,) to''ard iicreasing pulse 

production will be ;.nsLitiott.Oial Sc Cificaly est:,bli-hinC, a 

fully supported Coo 'in: ted I s I..p ove-cnt rogre (CPIP), 

togegther w'.th the n.. cessary production su;.,ort i:icludinr, the 

involveru(nt of exto ,'ion, soed production, credit a,;eici and 
fintegrate d co;-u:unit: .evelop; c, t r)rojer(ts (like l il). u!:.

in6 the institutio s:ects have ben rer:olved, (see ection 

IV), th,. dircct cois5traJinas - phy',ical and biotic -- c,:m1, be 

addressed. The next step i to defi. e)< the pririary goal ari 

objaectives and scope of the pro,jta. 

dO..L J.:D OaJ' .! V LI) 

The prir.ary goal and .,ajor objectivos of the Coordinated 

Pulses In.proveneat Frogr.,! tc ropos ed follovrin[ 4orld knic 

rccori;endatiens in a recent el .cultu'c s,-ctor review. The 

priiary ,oal z.,oulu !): 
"To 	 i Jcr"a s' ., st bilize prodzction and )roductivities 

of pulle' in ) dl. 

HeJo' o jectj v-.. a.id :cope of th,.. progruia 3vil naturally 

follo, thi'"Vo 1 an'.'s would include: 

1. 	 To j'enor-aL.1 ppro rJa.t technologies to raise grain 

legune prolaiction by coordintinj. all research acti

vities in L- iulti-discip]inary approach. 

2. 	 To organize an orjOiili 'vste:a of testing and veri. fi

cation of r'.,levant technologie.-s in fa-rmeor; fields 

in the cLffforent asro-c .aatic regions. 

3. 	 To coordin,_ t and pVrticip.te in :Al .5ctivities re

levant to 1.eg,: improves!ient and oroeuction in 

various district!; of ;repal. 

4. 	 To n,!aintain improved Legu,,ie vrietics end the bred r s 

sjurce/seecls needed for the cisse:ination of improveli 

vari eti es. 

http:pVrticip.te
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SPECIFTC OidJECTIV3 

Specific objectives for rese:lrch c.,i) ,.,formulated based 

on an intima'te knowledge of th: ,, farmers' needs, the 

genetic materials av ilble, re se::rch progress alre:-dy made 

(the literature), ani program cipnbilitics. It i:; not alays 

possible nor prudent to .simultcneously mount investigattions 

all major problem areas uhn the procrami is ju.-t bocominaon 

established. 3ta ff is not yet rcruited nor adequately train, 

facilities are not functional, and institutional linkages ar, 

not established. A better aprpioach is to phase prograi acti
,

vities in two steps; short nd ter:i Phai;e I (1965/l9' (on, or C) 

and Phase II (1990/?O00). 

Most of the shc :t term pulse progra;i objectives are funda

mental and continui!i ', although soe :tctivitios vrill. trend to 

decline in import-ant-o over time. They include the following: 

1. 	 Gene-ic imrovement. Collect, introduce, maintain, 

evaluate and..i test basic rea.ipl-sm fros both local 

and exotic sources. ;eli.ct ani recombinu- elite lines 

to iscrease y .eld an! productive stability, incorpo

rate pest resistncc mnd stress tolerance, and improve 

agronormic c:-iarc..cteristics (e.r. earliness, stcndability, 

shatter res;istance, robust groth) and product quali

ties. Initially, emphasis will be given to soybean, 

murgbean, blcl-gra-i, cowpea, pigeonpea, lentils and 

chickpea. 
2. Plant tectjQu Primary emphasis should be given 

to evaluating the germplIsm to identify host plant 

resistance to the major- pests/diseases of pulses; 

to participate 'ith plant breeders in screening 

segregatin,; materials for resit ance. Concurrently, 

appropriate pest control measures need to be developed; 

and lastly, to cirry out surveillance of legume pests/ 

diseases as time pernits (loi, priority). 
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5. 
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utal. a Develop optimal production
 
practices from tillage/sowinC, to harvest for the 

major pulses sro no. I above) and for tho ran e 

of :,,rowing con..iLion:s and uses ean cd in Fooal, 

includin. ir1 ted 1nds. Concurrently, sess costs 

ofV production and th- comi,.i-r:tive "3va-t:o of legumes 

versus other crops, 

P1lnt nutrient reouiroon t.. Doeteraina the pl-Int 

nutrient lirca: 'tt for iulro;.s ;rouin* undeir a range 

of cnc- in coontry; an aso1.o1(iCnl cWiLitionc7 th:? 
-
se0c . on:.; ro.:; fou tih :-y:: 1 iotic 

N2-fixin • e',st;:. 0, " foct,, hi -'cJ . ,, v rioety 
of letlu. , di ffer. o train of hi ob. u :Lnoculum 
carriers, !oil co: ,ii tir-ns, s::deli::: ti/.';',th.oe factor's. 

tv. . 1*itrJIb,' 

Pulses in croncain' :;stemis. (cordi, ;t. c].o'-::l: ...ith 

the Fwarmin.' tc.r.- -ro'ra, of i2 s -I, an 'J, tin" 

the role of ol.ae in d:LfV'irea t crorn-in: s,'stcn-; re

levant t t;,L:. Ofr:L for di!1 ffrent1. C sui. t"Ibili ty 

roesinm co.aditi , accopt:-biilty to vrredticcrs, -rd 

economic acv' ', if any. (ii.>,orotive cropping 
system:] .riao a'ul. ,Iso sarvc :.c a: to stage 
evluatio.i of ±:orovd tc chnology and would be:come 

a bridaje to outre.rch r c:i(1 e.toii;ion -ctivi

ties. 

Seed production. Assume responsi bili Lies- for -nn-

taJ.ning ant1 producinT nucleus an t brood or' seeds of 

both release:} v7',i ties5 0_'idv s d liines (-re

release). Pro,-r-im sta-, oul 1 o .l trio seed 

producers to puciiy/,-ed ulityelsure oen-tic cat 

stafndarbs "ro...;t. In e_,rly st ofi,,.-:procuction it 

would be nacessar' to aid certifiction rencies in 

rogueina seed production fie]ds. 
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7. 	 .Strei!t~ie~n~in ~th ~ro,~rc.. . Ths. vri-ll include shortand loin t<,r; tr.ni n, of ros, rch, oxtoi and 

prods c ti o, s t" rff , i, .son el ; l cse jj.j:;,t.in' in for-
Mttion on v.,ri -t pm''n odction technolo;y 
through pibtic tic; Lr:inin: , ]emonstr: ions and 
minikit tr ; a, i ,rovJAi technoloic,1l support 
for 	the nul-sos ,I oductL. on To.o r)' s 

Phase II (1990/20r)) Objectives 

Lon-or ter.i oh ective:: ', , b,. si. ilr to those for 
Phase I cxce)pt for :; )-iV ci: , in ,mu .- s and the a ddition 
of two n thIrsts ( ,n:ln}orn '. bi ch .istry) 

1. 	 onenotic_.ilrovel i)tL Loc-.1 collectinLi i1 l<rly 
comipleted; shi ft copisir to Lieedia. oulsoas for yit! 

<t;abili tv - .s:ci-, UY coi:obininL] 'ilu].ticK pest 
rosi. st, :. is to i.ovod Li ss .\isc, v dl now, crops 
;n'/o Oo'.,r * , t s -,o ::: on the high *.riority 
list aI; dJi tI ted by cv c (rieceed rv;st c,.tic surveys. 
Other 1 1" Io shot poLutil ftcr a bout 
5 ye rs'r. ,r.ss, , horsr--,1- Thaseolus, field

2. 	 ]ULn~_.L~t. ;p-C collabor;itive efforts (vith 
breeders) tI cdotti. D! cad i ~c~rporate ultiple pest/ 
disooe , .is t cc in;to iii >r vod strlins and varie
ties. 'hifI'o. ph:' oLa to nt egrn, toed pest aon;ge, oint 
usinrj iiodei trely to1 int host pl,. (i availab) 
to.Tethor vt_th '1.1 Lvi Li sr ,il.turdl prn:ctices, bic
logicail co:tln<is, ia ini.l tlro of chc lical perti

ci des. 

3. 	 Cultural._lactice. Continue curont c'ogran abou 
as it is; lut ex:<pcno res-iea:rch on ninimal tillae 
methcls, olley cropilig, an- 'se of herbicides for 
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both initial land preparation (general) and subsequent
 

weed control (selective). Expand socio-economic
 

studies on cost/benefit analysis of new technologies. 

4-7 	 Continue as in Phhase I takin' account or new develop

ments and any shifts in progr-mn priorities - especially 

with regard to species. 

8. 	 Mechanization. Initiate studies on no:lt l,'rvest handl.

ing, especially more effective drying, threshing and 

storing. Link up with a ;ronomists in stud. es on more 

efficient tilla: u meth ods one th: m,, o F herbicides. 

Whenever possible study ap ropri tu mechainization, 

particularly the u;es of knapsack sprayers (for pri

mary 'tilla!ge' -nd weed control), improved or drawn 

equipment, small (2 - wheel) powered tillers, simple 

threshers, and small seed dryers (IjiKl type). 

9. 	 Product quality. -valuate both cooking and nutritional 

qualities of pulses as affected by species, genotype, 

environment, and nnagoe ent/handling. Special empha

sis should be given to reducing or e imnating toxic 

or anti-nutritional principles - especially in grass

pea (1:thyrism), horso-ra, ) h i!seolus ard soybean. 

Other important ob joctives are to reduce cooking tirres 

to save fuel; and study asrf-,cts related to us-7ng p.Ilses 

and their aftermath for animl feeds. 

PRIORITIZATION OF OBJECTIVES 

An essential aspect of plonnin, is the prioritization of 

specific objectives. Although the relative imoortance of dif

ferent program activities is constntly implied, comparative 

rankings are clearer and better understood in tabular form. 
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Therefore, tentative proposals to rank pulses improvement 

objectives are separately outlined in the following text 

tables: 

TABLE 	 FUNCTIOnAL .RiEA 

5 Plant improvement 

6 ianagement and plant growth 

7 Plant '-rotection
 

8 Socio-economics
 

9 Product quality
 

Some Onera ti o7IalGuideles
 

The complexity and number of legume species included in
 

the new pulses prugram preclude using the same procedures and
 

strategies as adopted for the major cereals. InstcEd, the
 

follovring guidelines: are recommended: 

1. Focus major attention on a relatively few species 

which are likely to have tho greatest impact for 

Nepal withi'i a limited time fraiue. 

2. 	Limit activ-'ties on 'secondary' species to testing a 

modest number of highly elite lines Pt a few locations. 

3. 	Borrow all -,vailable techfiology on the principal
 

species frcm.i whomever can supply it but especially 

from the i: IC's. 

4. Orga'nize all major improvement activities on a multi

disciplinary basis to assure that each aspect of work
 

receives in-depth study.
 

5. 	 Plan carefully year-round activities and carry-out 

well managed experiments and trials over a diverse 

range of agro-clima~i.c conditions. 

These guidelines, if followed, should ensure the Pulses
 

Program will make optimal use of limited staff and resources
 

to make a significani. impact on pulse production in Nepal,
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Tble : PROPOSED hi;SEARCH ?H!O'iiES FOR PLANT 
1MROVE a'T INiMAJGO GRAIN LEGUMES 

DURI ,IG1985 To 20')0 

Selec- Svste- Obser- Varie

tive matic intzo- vation tal __e

collec- 7,)llec- due- Evalue- Tes- combi- Selec-
Crop tn tion tion tion ting nation tiocn 	 Remarks 

PHASE 

1. 	 Lentils .. ... liborate with I ARDA 
2. 	Thickoea >Ilaborate with-. ICRISAT 

,rassepe a :,ifer to Phase !i 
4. 	 7ieldpea Defer to phase :i
 
5. roadbean ",,r .at.imandu valley.
SU MYi]R : 

6. 	-Dybean .oabcr AVRDCIiTA 
and INTSo:" 

7. 	 i!ackgraarnCllabor e
 
8. 	;.ungbean labcrIt- %ih-DCan. India. 
9. ,'orsegram 	 iborae india.a wit 
0. r'i eonoea 	 ""ojraL'.te 7- wit,. ICRISAT. 

11. 	 Cowpeo ra *e w-tn :'-A and IRRI. 
12. 	?haseolus ° ] ]arate w-,- _TAT. 

PHASE- II
WI NTE' : 
1. 	Lentils 
 -:7 t with IFP M. 
2. 	 Thirkoea *** , A**T" 

-rassoea 	 pa, rhx.. re-,' ufstified 
4. 	 'ieldpea °" " " " xrn f,'s ~f 
5. 	-roadbean * -x-'nd im: rcve7:r- -if crop spreads. 

6. 	 '-,ybean "° nue prlornty crop.
7. 	olackgram . .ol] -bora*e n ternati-onal 

esti7,F* ; 7, 
S. 	:,n~.bean ... Continue Ft sae level as in 

Phase I wth AVTDCx. 
9. 	 .ior::egram -7xpan imrocvement if justified 

u survey. 
10. 	.igeonpea " n of new forms (ICRiSAT)
 

will increase production.
 
11. 	 Cowpea "Cowpeks will find an important
 

niche io farming systems.
 

12. 	 ehaseolus .!ew typ._s from (:AT will
 
increase in popularity.
 

http:ojraL'.te
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Table 6: PROPOSED PRIORITIES FOR IAAGEMENT AND PLANU GRWTH 

RESEARCH IN GRAIN LEGTPES DURING 1985 To 2000 

Low priority; ::- = i:edium priority; x,;-:- = Highest prbority) 

Crop- Mecha-
Sow- Plant Water lant Tillage 'eed pine Seed Mizo- Inocu- nza 
ing Den- Irri- utri- conser- -:n- pat- Treat- bium um tion/

Crop Date 'ation--vation trol tern ment strains Ca-rriers Harvestsity j 

PHASE - I 

1. Lentils - -;-- *s -, *,*. , --- ; -, 

2. Chickpea * -H~-: * * qK* * * 
3. Grasspea * 
4. Other
 

Speciesl/  * 
SP!IUER: 
5. Soybean - ; -- * -* A,-?.* *-Sn- .-:,,-: H, **-5 *5. 
6. Blackgram "' ** * 4H' ,- * H., * 
7. Jungbean -,- : -:--* 	 * -- ; 
8. Cowpea ::- ** * * * -H$ * 
9. Pigeonpea :-* 	 ;-,
lO.Other
Species 2 "- *: 	 * * **x *,pe 2/
 

PHASE - II 
WIN ER: 
1. Lentils - * - * *-e- *', *. * 	 . 
2. Chickpea - ".. 	 ", * - *,
3. qrasspea 3 /::- * * ** -* * 
h. Broadbp~n * ,. -,* 	 * 

5. Others- " - 

6. Soybean - -,- 'X ,1,*, : * * * ** * 
7. lackgram : 	 **5. -,5 * .
8. 	 'iungbean -, : - > ,, * 
. Yigeonpea "- * 1HP*H

1lO .pea 5-8- Hs, ~ * *-5 18,*** 
ll .Horsegram 

12. Othters2l/ 	 * ' * 

1/ Includes broadbean and fieldpea;

9/ Other summer species: horiegr-am,phaseolus, guar;

,/ Continue research on gra:sspea and horseram only if justified by survey
 

and experience;

b/ Incluides fieldpea;

/ Includes Phaseolus bean, rice bean, ruar;
 

_/ Includes post ler'ume residual effect.
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Table 7: P:ROPOSED PKORITI_S FOR PLANT PROTECTION RESEARCH iIIGRAITIJ LEU s 

DURING 1985 To 2000 
= Low priority; -.= Intermediate priority; ;:-- = Highest priority) 

EMTO.iOLOxY PLAUrl PATHOLOGY
Surveil- lNEI7ATOLOGYIdenti-

Crop Yield Screen- Control Surveil- Identi-
lace fTication TLs iT M feasures Ianc 

Screen- Control Suz-eil- Screen- Controlication 1Tn ;leasures lance s esTT7 


.T NT ER 
1. Lentils/Chickpca 48$ --8$ - 48-$ 4. * __ *4- * 2. Other "Tinter SpQc i * " "5-$<- -- * 

3 . S o y b e a n s 
 * * :- 4'-? * 4:4. Blackgran/iungbean i-
 . cs *485 iS? * *iss x i- * 5. Pigeonpea
6. Other Summer Sop. * 

- s 5s <'-8- 4 ** iS? 34* 

PHASE - II 
1. Lentils/Chickpea 4 * 48.-* * *.

2. Other Winter Spp. 4 * 

4 
* *3-:5 -"-? - * is? *S [I]ER: 

3. Soybeans i -
 - . 4s:-  i 48-*
h. Blackgram/hungbean -? 
 ",4-? isi * i-'* "?5. Pigeonpea 
 .-- *4 -
 -
6. Cowpea  * ,3 -S? . . -H:i-
 * 7. Other Summsr Spp. ? 4. 

: 
* "? ? * 
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FOR SOCIO-ECONOMITCTable 8- PROPOSED 	 pRIORITIES 

RESEARCH ON GRAIN LMDU'13S 

L985 to 2000
 

* Lowest Priority; 

= Intermediate;
 

-x-, = Highest Priority.
 

Farmer

Survey New Motiva- Producti onof Data 

Crop T-rends Colection jeChnologies tion Economies 

PHASE - I 

48H,1. Grasspea 

2. Blackgram 	 "
 

,-4-* ,*
3. 	 Winter Spp. ,' 

',h. 	 Summer Spp. * 

" "
5. Systems 

PHASE - II 

1. Winter Spp. * 

*-, * 2. Summer Spp. * 

***3. New Spp. 	 "X 

h. Systems 
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Table 9: PROPOSED PRIORITIES FOR PRODUCT 
QUALITY RESEARCH ON GRAIN LEGUMES 

PhASE II OMLY (1990 To 2000) 

* 	 = Low Priority,
 

= Intermediate,
 

= Highest Priority.
 

PREPARAT TO
 
Cooking Accept- NUTRITIOMAL VALUES /


Crops Time ability Grain Vegetables Fodder Remarks
 

WINTER: 

1. 	 Le ntils As 	 consumed: Split grain 
2. 	 Chickpea i* V **,1 	 * Whole seeds 
3. 	 Grasspea ,- * ** * 	 Screen for VOAA 

(if justified) 
h. Other Spp. - * * 'Emerging'species only. 

SUIMER: 

5. 	 Soybean * * *tainly M as adjust to 
management 

6. 	Blackgram *-,' T, *s * 	 Whole, unhusked seeds. 
7. 	 Mungbean i,,*-. i, * 	 As consumed 
8. 	 Horsegram - *:, ,* Screen for antimetabo

lites (If justified)
 
9. 	 Cowpea ,* ** ** 4, 	 Determine lical 

preferences 
10. 	Pigeonpea *- . * * * As consumed 

11. 	Other Spp. * * * * Only if warranted 

1/ 	These evaluations would 6e carried out on selected diverse germplasm 
and
 

on advanced breeding ]ii--,s at the outset. 

2/ 	Proximate principles -e.g.crude protein, fats and carbohydrates on basic 

germplasm; more complete valuations of amino acids and minerals on diverse 

genetic 	stocks and advanced lines.
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F.ORIiULLTING A UORKPLAIJ 

An understandin. of the constraints together with a knowledge 

of research methodologies and1 program capabilities provide the 

basis for designing operational strategies. 1.1ith this background 

it is possible to fo.,m-.ulate a detailed workplan probably twice 

a year. This requires detailed kno".ledge of previous investi

gations carried out, research station resources, staff and labor 

capabilities, equipment availobility, operational costs involved, 

seeds on hand, and other factors. Once started, a werkplan is 

easier to prepare and tends to 'feed on itself'. Ho'.rever, it 

is essential to continuously question the process, strive to
 

improve it, and submit the proposals to a jury of peers (e.g. 

Pulses 'Jorking Group). This will help focus a much vider ratgo 

of experience and interest on the major problems and their 

solution. 

Preparing a worcplan is particularly difficult in the early 
stages of development. Therefore, some suggestions on "Formu

lating A .IOhKPLAH" are outlined in Appendix 9. These should be 

considered more as hroad guidelines rather than as a structural 
basis for program operations. 
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VI. FACILITILS - STAFFIMOG - BUDGET 

The facilities, equipment, personnel and operatinL. bud,, t 

necessary to establish and operate the Pulses Program is pro

jected separately for Phase I and I. However, :.ost of the 

construction, equip,:ient and furnishiings are budgetted during 

the first five years. 

P I D:ViiLOPi 1,%'T 

Two main centers ril). be needed for pulses improvement. 

The first and priirry coorcinatin' center at Nawalpur (Sarlahi) 

will also serve thc Tarsi Fid Inner Tarrii. The second center 

will support the research needs of the Hills and Valleys re

gions. It is presiied thrut work for the mid-elevtions (up 

to about 2000 m.) cln continue at Khumaltar where investigations 

on pulses h v, beon c: rried out since 1972/73. However, much 

testin!-; and other :cerimontation will need to be carried out 

it several (13) ierai and [fill stations as noted previously 

(Section IV). Th-:>) and other acti.vities woul(I also be done 

in collaboration with Fariing Systeis :t selected sites. .nothur 

option should receive increasing attention - testing and veri

fyi ng technology on fariers, fields - to better represent rc-' 

grov'oi-s, conditions ,lnd the dtiverse agro-ecological regions 

of the country. 

The proposed staff and pe-rsonnel for the Pulses Programi 

follows closely the original Dharati (1935) paper: 
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tj
1. Qt-UJ 	 R_.r§s
 

Startin ~ Am6.un 

- G -. I I Coordinator 1 220 

- G -II : \gronomist (2) 1+2 270 

: Plant Breeders (2) 1+2 270 

Soils Scientist (a) 2 240 

Plant Pathologist (1) 2 129 

:Entomologist (1) 2 120 
- G-III Asst. Agrnnomist (8) 1-5 642 

Asst. Prod. 
Agronomist (3) 3-5 120 
Asst. Ext. 
Agronoiiist (1) 3 60 

Asst. Soils Scientist(l) 4 36 
Asst. Fl .nt 
Pathologist (1) 3 60 

:sst. ,itomologist (1) 2 84 

Asst. Agric. 
.cononist (1) 3 60 
:sst. Agric. 
-hgineer (1) 2 81+ 

ub-To tal 26 Rs.2,386 

2. 	 Non-gazett d Research Support 

-uninr Technician 02) 2-5 580 
Iechani, (l) 2 60 

NG-IT Jr. Tech. Asst. (3) 1+3 160 

Tractor Driver (1) 2 43 
NG-III :.Drivers (2) 1+2 90 

Field Assistants (11) 1-5 330
 

Sub-Total 30 Rs.1,318
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3. 	 Administration/Permanent labor 

Stf.Lrtinp, -v 

- G - III: Section Officer (1) 2 0. 

- NG- I: Accountant (1) 1 7( 

- NG- II: Accountant (1) 2 40 

Acdin. Assistant (1) 1 50 

Store K'eeper (1) 1 50 

Peons, (2) 1 16 

Guards (8) 	 1+2 270
 

Laborers (15) 	 1+2 540 

Sub-Total 30 	 Rs. 1,132 

4. Field Labor (casual) 	 1O0 

Total: Pern. staff = 86 5 year Cost=Ps. 4,9d6 

B. Cons tructo 5 tjt - ]_vQeoe.natVTPd._ . 

Main Centers.Virtuallj no construction would be required
 

at Khumaltar; but considerable development will be needed at 

Sarlahi as proposed by Bh-irati (19.%5):
 

construtt!oQ 

1. Office and coordinator's building 	 5,500
 

2. Residence: 4 duplexes 	 2,000
 

3. Two-story residence duplex 	 5,00) 

4. Threshing floor, garage, workshop, etc. 1,250 

ST = fls.13,750 

In addition, so-ie farmn and facility development 

specifically for pulses would be required a. Sarlahi: 
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Sta tion__DDeev Qve ejnj. 
lo 	 Fencing (internal-around plots/experiments) 125
 
2. 	 Land development/irrigation, etc. 150
 
3. 	Glass houses* 
 800
 
4. 	 Screen houses/head house 400
 

Rs. 	1,1475

*Fully-glisseC houses unusable inare 


torrid climates. These should have 
glass roofs (vrith overhang ),top vents 
and mesh sides. 

Sub-centers. It vil also be necessaij to make soma provision 
for si.iall field laboratories (threshing, seed and plant evaluation) 
and for storing equio;.ient, seeds and, sup .lies, at the sub
centers. The follo,.ing is proposed.
 

1. 	 Larger sub-,.enters: JvLIpur, Nepalgunj
 
and abhre 
 us. 300 

2. 	 Smaller sub-;enters/testing sites
 
7 x Rs.100,O(O 
 Rs. 700 

Sub 	TotalRs.1,O00 

Some additional construction at sub-centers ulay be 
deferred until Phaso II. 

1-, sj tat Several basic developments
will be needed at S rlohi to s(, rve not only NPIP, but also 
oilseeds, other projects locitoc. tihere, and for general 
functioning of the station. Nhese miust be arranged for and 
purchased locally (or in India). 
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1. 	Boring a tubewell (6- or 3') for 

domestic iw.ter supply iOt 

2. 	Small water pump (electric) and overhead 

tank for domiestic wter 70 

3. 	I-rge earthen holcdin-1 tank for irrigation 

w:atcr 80 

Lt. 	 'qlectricil connction vi/transformer 

fro 	i high--tension line to station 100 

5. 	 Large electric woter pump for 

irrigation (12' bore) 250 

6. 	 Irrigation tubes, connections, 

valves etc. 90 

7. 	Fsrm store<, and field laboratories 1,650 

8. 	 Testing of 'Jater qulity and well flow 

cap, 	city (irriglation) 30 

Total Fs.2370 

*Diesel poi;ered generators are not a satisfactory 

source of nri.lary entrgy -n account of difficulties 

in maintenances )n(l opora±ionlI costs. Therefore, 

purchase of a die.sel Geerator is not recommended 

until the need for stand-by po,,er is ascertained. 

C,.ionxe- le , e'n t 

This category include; vehiiicles anO farm cquipment, 

laboratory equinneni , andt office. .oquip)ient/furnishin :. 

_Vehic ..rui. eckuijent, This list has been modified 

somewhat reloti.ve to th,- RBjirati pro-posal. Some minor changes 

are made in the firist 1.2 items; and basic station development 

http:reloti.ve
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equipment (w-Iter pum , jenrk;or, am tr'..-form,(.r) h-'vo been 

transferred to !,not, ri c dlLoeory - 3nsi c tltion Dlve]oopieLt. 

The npv% ]i.:i t, in Ltond, liinly [o r Ii i( the s.-ub-contors,, 

is or anised as foi,.': 

[:s tiIa t n 

1. Small picl:u, trucld!: Toyot. die elz (2) s. 3> 

2. Large tractor (24,5 h.,n.) wv/eauipme:nt (1) lg0 

3. Small (2 whe:1) ir-ctro '/o-uiomclnt (4) 40) 

4. HIotorcyclo,;: (6) ctd hi Icl,: (1() 	 140 

5. Singlea .]o thy,:h,<vs - slt (25) 	 320 

a o; Sarlmhi 100 

50 

6. Bundl, t .,. lava r (1) 

7. S eed dri r , I i .J tyo e (2 

8. Sed c] .,-.e , r drn (2) 	 50 

9. * 	 . y,'.. , h,.,. (1 ) 16 

10. 	 IJ.-v-,c uchi . (2) 20 

11 . ',ench tye oed cleaners (4) 	 .20 

12. 	 Bench tyvo L, n t'shers (2) 20 

13. Suaepn(;ts (. ,) 1 

i'd, hoo:,d cout' (2) 12 

15. 	 '..ircosnitien :rs (2) ',!,n room dchumidi
fi.ru (2]) 	 CO6 

16. 	 iscellaneou.,: mgni fiors, stand:rd 

sieves ot,r sManll intraments 11 

Sub- to tal Is, 1,9'/2 

For short Vnj mediuid term seed storge. 
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This proposal strongly rc!cou..jends procuring two small 

diesel pickups (Toyota) rath,,r tli.n one p1 c7 u, and a personnol 

carrier as pickups hove ruch mor,]pract-ic2. utilit' than a 

'jeep'typr vehicle. floreover, pickups c-1n be en-sily retrofit

ted with canws top: anl fold up bench e th,"L do not inter

fere with their load ca)rrying ci)pacj ty. 

Three additi on. 1 2-wIcel troctor's :re recon-ended as they 

provide consideraIbl. erstility in ore- ring and maintaining 

plots, n,_,. for e-r f r Lr . mport. i.orover, 2 - ,hel trac

tIr mv;;)orted (by !)ic"{uQ) to off-stetiontors can be conveuliintly 

sites to 1_-,: Li L and e:t:fiKAienarepte fnr ' i: an. 

sourceAll st:,tionary ,uient recntirinj; 	 a pouuer - g. 

l.).. with electricthreshers, seed c]:,a Ars,etc. - ;:1oulcl fitted 

mo torc whenever pora;hi aii1, usntal ly be so orde .ed Inl 

whereon elecCtricity :;ou'c i till,avaii:buA. or unsitutions 

he (inreliabl the ia chies coul I also £ trl ttt cd i)l 
.

with small diesel era ;iner ±bhere alre"'dy are Lbre singl 

in apparent excell,nt condititn]plent threshers at ,hujaltar 

thct should he so mmdified. 

QKLq-ry_.oj_-ixLL5JisJt5S. This list of 	e(lUii

ment, instriuents, AnO furnishi n's is intended primarily for 

Sarlehi, but som i. t!s (e.g. weJ.[,hin,-_, scales, Mettler balances, 

ovens , incubotors ;ld m.icroscopes) will a].so be used at Khu

in .ntomo[on2', ,kthology and Sgils laboratories. 

, QI iei;_U),, 

eialt.'r 

1s tijLtP
ILt'-	 Rs. '000 

1. eighing cc:,les- 10 ". c p'.city (2) 	 20 

2. Mettler to -lo;adinr_; Ix, l'alces (C) 	 72 

50
3. Laboratory Ovens (2) 
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Esti 11 l 

504. 	 Incubators (2) 

() 1,O
5. 	 Binocular icroscopcs ,/attochlients 

306. Moisture meter (6) 

77. Seed gerrainators (1) 

3. Deep freezers - upright, 16 to 20 cu.ft. (4) 120 

9. 	 Refrigerators - nbout 12 to 15 cu. ft. (4) 100 

2010. Camerc ! w/ttac>,He (2) 

1)11. 	 Insect c', i.cL. 

512. Insnct co],iLfiCo oxos 

13. 	 Misc-ellaneous 5 

Sub-Total = Rs. '7?

*For 	 lonr term seed storre e t Sarlaiii. 

plants, etc.-,'For storinr, cher, kccls, cultur es. 

.OJJ11SL.2Ltl-.t.'L. This list is intended priiaril7 i'or 

Sarl -,hi cnn has :i. ,c.iiea to include a rndio-telephoie 

nd othe'r ioctions.linka-e to Katn .... rw, 

ngls.sh) 1s. 301. Typev;riters ( :i]i lnd2 
30

2. Photoco y .aci.. (I.) 

3. 	 Slide Pro i ctor w/2crecn (1) 
]4. Overhead projcctoi (1.) 

:e, (2)5. Litho-;.r'C icinc, olrctric an,' 	 nual 
2C',lir, , to Serlahi6. Radio-tel(ephone 

7. D boratory V'ables/firnishings 	 , 

Sub-T tJ9tnl-sxpl,, 2.3
Total non-eXpenldabeP5R.3, 2!
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.s
D. T-1yT en drib-l_ ._B,I~tpatjI _, ll Lj c 

This includes opertior. supplies and expcndable equip

nent needed for hoLU, fioel] aind labora tory rese;.rch at Sarlahi 

and the suh.-ceiters dlurin:; Phase I (5 yewrs)° 

Lc21 	 Ps. '000_ 

Rs. 3001. Fertilizer,; and ,;oil amendrie ito 

1102. Scuds arid inoculums 

3. Priticile. n l bio.-chrlicals 	 50 

Ii. Bags, striii, ppoer, tapes, tags, la bels etc. 	 120 

5. Spare ptart,_; for oqiii-iiont 	 130 

6. Plnt pot:;, Cro,'-!i.n[. icdi.uI.., 	 60 

7. 	 Fencinr r ',x'iyls lo' field uexperiimlents 
120(internal) 


Glasswre a. l: hop' tory suupplies 	 60 

9. Ph scellan(eous ,3uplis 

1110. Office su.j.i es 

Total : Rs.l,O 

ani inte-This c, tetgory inclunos rsnpoort for operation 

nance of equipent, reot printin, tr-vrl, and-disarutionary 
The latterfunds for collbortin: PIea rt :i,,ta and stations. 


iroen woul ao:arm> (,:*. ,. :tonology - Pa thologyl. <,,rt.ieuts 
an //sub-cent.ars recoup ofSoils - ,o!t'/) cneL.,,r 	 to sole their 

in taugi lea coss il cuwnLi;.CJon "vith thr':jr coop,. Lion on "Iroin 

legu: res.:rFci, a: !r"..it thi to curry out so,'(! rela-ted 

,vorl: on these cro;.. ",wholly within their depairtaeots. 
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1, Operation and maintenance of equipment 300 
2. Collaboratin, depx-.rtm er.-st: hacks topping73. T 675v.......iPin

3, Tr.vel: ,spe.alsuport for in-country travel. 
 425
 
4. Report: printing .nd sundry expenses 150
 

Totol! = Rs...1,550
 
"CalculDted 
 t about Rs.30,0O'D/year each for 3 major 
departments ;-d Rs.1f,000/vear for 3 others (depart
menits, renters, sub-centers). 
 *.ctual amounts should 
be nejoti t-I' a yea...ch 


F. Trainin-L jo.
 

The cost of triL iEn is
PhI)Se I calculi ted frou the 
targets proPosed u'n ;r DI7UV;L'THTU!OML
DVIi0Ptifl .:T It is
 
assumed that sost r Luate at PhDtning the level would 
require 3 years (36 ']-) beyond the i':Sc a-d 2I m/m for MSc. 
Projected total 
costs Co' tlie first five years estimated -t:-

Durn ton ' .......... : ijLj
Tv rnn.! Res. tO00) 

1. Post ijra,,be: 5 PhO'c . 6 Mgc's 3 1,620 
2. Group trein 1_, : 500ol/India5CO
 
. Interna tLi -i '.,,;
rk!hops, seninars, 

etc. i 1,440
4. In-service t...inior at IPIRC's 30 1,280
 

Total = Rs.4,840 

The first fiv , :Yrs represent tho :iost critical period
for the Pulses Prot'rr Staff muct be recruited and trained, 
cia jor construction out,0 1id equipment ordered, pl-ns made, 
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an ', proCrarrexecutCd° This heavy tas!k, toether with provid

ing lo:,dership, guild.nce to young scientisto, ,nd overll coordi

nation, -ill rest with the coordinataor, 11c nd thewri..urily 

Program will also ,nndhvr hcivy lprissure to produce tangible 

result-; o ni J hi shuld h-' expec ted to gurin :blic support, 

strengthen st,_.ff :o-l,, , continution the programdssur of 

The - mu iudo of thisLchllenge cii be suimiarisedin Phase II. 


froji the u, A shoin helov,:
budget iy 
Phasoj. 

LI,936A. Salaries nod Allo.w tic es 

B. Construction/station development (GLIP) 

- tMain centers 15,225 

- Sub-ceinters _... 0S2Q 
L.T. 16,225
 

C. Non-expendable equipoent: 

- vehicles ann farm ecoui aent 1,970 

- Labora tory equimnt/furnishings 722 

- Office eruipment 1,132 
,;.T.= , 2 

Tot-i co-struction/nonl-expendblc = 20,049 

D. Exoendabl, equipjent an& sup;-li :s 1,080 

E. Operations and >iscelI .neous 1,550 

F. Trainin-: short and lonr, tern 4,.40 

Grand Total =32,1455 

This assumes t . t conisidcr:ble b:,ic station development
 

Sarlahi ill be c~trried out promptly and funded sep.-rately.
at 

The cost of this development in support of all prograis and 

activities at thxt station is estimated At Rs.23.7 lakhs, in 

addition to the above.
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PMCxSI II 

The cha.racter of 6raiu legu.r imrovement will evolve 

over thz next 10 to 15 yers. SoMe chjige in emphasis will 

occur as certain i tu~me siecies dovelo) greeter potential, 

while others declir in imnortance. Therefore, the program 

strategies must rem. in flexiblo. 

--arly gains e:. ected during Phase I and tie first years 

of Phase IT will bc rapid end durive wa inly fron introducing 

and adapting imorov d technologies fro:: elsewhere, especially 

fron the IARC's. Fuevcr, a residue oF 'hard core' problems 

and refineent of :isting irprovelentrtn' will require incre.s

ing efforts to genrypto nu t .chnologiew wLthin the country. 

Since the miost serious producLi on nrobl .is are rel ted to 
-

plant imnrovem.nt, it is proposed that one idditional gaz- . 

ted II post , together with three addiLional gnzetted III, '., 

appropriate non-gazetted po.> tions be dcied to the posra , 

Phase II. There wilI be Y' unt neeo for more sophisticrter 

studies on product qulity, Y].nt processes, .ro.th phenomun 

and general Hi.nchkic-l --1 t. Therefore,40 1m by 19'EO'. 

a bicchnni nt (th, ;.In,:) inipropo.-d to b. udcdto Pulses 

Wir II. Us e nsion would i nnre se sal ries ofdurins 

gaZettW t'W by Lo oercent durin; 1990 to lO95; but 

hv losser i ,lic ions for t07 loer ctegories. fn approxi

mation of sal:;ry c. 1s in constant Thpes for Phase II (A) 

and (B) are projecl.d belo: 

A. 	 S tAt . ' __ n i,_ 

Phese II (A): -"90 to 1995 

1. Gazet, d re'mcarchers 	 Rs QQ 

(a) 	 Crrent costs (Phase I) 2,336 

(b) 	 AVditionai posts 4 (U5 of P.I.) 1,074 

(c) 	 Promotions, other increnses 

(Q0%of n + b) 1,384 
Sub-Total P\5.J4,3tII: 

i 

http:imnrovem.nt
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2. Non-gazetted Research Support:
 

(a) Current costs (Phase I) 1,313
 

(b) Additional JT/JT!.'s(6 x 43.3) 290 

(c) Proriotions, other increases
 

563
 

Sub-Total Rs.2,171
 

(35 of a + b) 

3. Administration/peri-lanent lobor:
 

(a) Current costs 1,132
 

(b) Additional laborers (7 x 36) 252
 

(c) Pro.iotions, other (30'j a b) 415 

Sub-Total Rs.1,799 

Phase II (A) Total Rs.8,314
 

Phase II (B): 1995/2000
 

1. Gazetted Researchers:
 

(a) Phase II kSA) costs 4,844
 

(b) Promotionc;, other (40,1) 1,93'3 

Sub-Total Rs.6,732
 

2. Non-gazetted Research Support:
 

(a) Phace II (A) Costs 2,171 

(b) Pro;iotions, other (35' ) 760 

Sub..Total Rs.?z,931 

3. Actministration/Labor: 
(a) Ph,2e II (A) costs 1,799
 

(b) Proiotions, other (30,) 540 

Sub-Total Rs.2,339 

Phase II (3) Total Rs 12,052 

Grand total Phase II Saliries (10 years) 2Ox866 
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B. 	 i Dz _i b g Rs. 'oo0 

1. Vehicle/field equipment 
 - est. 	 650 
2. 	Laboratorica,mgeneral 
 400 
3. 	 Laboratory - biochemistry 550 
4. 	Office equi pnent/furnishings 200
 

Total Rs.l,800
 

C. 	 Eeend ble /j je 

1. 	Spare parts for equioment 
 300 
2. 	Other supplies 
 2,400
 

Total Rs.2,700
 
D. 	 OneratLins .sd 

1. 	Operation/ylaintenance of equipment 
 750 
2. 	 Collaborating dopaztm.ents 2200 
3. 	Report pri'iting/sundry .400
 

Total Rs.3,350
E. 	 -1_J 2s_ 

1. 	Post-gradu te: PhD's 10 Mc's9 +
(586 m/n x 3.6) 5,040
 

2. 	 Group training: 
Nepal and incia (50 m/m x 20) 1,000 
Internationial (55 m/rn x 80) 4,400
 

Sub-Total Rs.5,400
 
3. 	In-service trwining:
 

- At IARC's (120 m/m 
 x 40) 4,800 

- National institutions, e.g. India(50 	 mn/m x 15) 750
 

Sub-Total Rs.5,550
 
TO:L PHASE II TRAINING=Rs.15,
9 90
 

http:TRAINING=Rs.15
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Budget Slmary - Phase.J 

The projected budget for Phase II (10 years) includes 

provision for some non-expendablc equiplaent, but not for con

struction. It is assumed that major construction for pulses 

will have been completed during Phase I; and that minor faci

lity alterations and mainte nce will be included under a 

separate budget for station operations. ! summary of the 

projections for 1990 to 2000 is as follows:
 

istimate Percent 
I t e Bs '_LQM of TotalI 

A. Sala ri es/cr 11owan ceo- 20,866 46.7
 

B. Non-expend blc ecailoiwnt 1,800 4.0 

C. Expendable equipment/supplies 2,700 6.0
 

C. Operations and miscellaneous 3,350 7.5
 

D. Training ±5,990 35.8
 

Grand Total Rs. 44,70 6 (g2.48 million) 

The total budget for Ph- se II (10 years) is Rs.)447.1 

lakhs com2e "rith Rs.32i.i lakhs for Phase I. Excluding 

training, non-expendable equipment and construction, the 

average annual cost for recurring expenditures, increases fru 

Rs.15.1 lakhs to Rs.26.? lakhs during Phase I and Phase II,
 

respectively. Saliries as a proportion of tot,-,l recurring
 

expenditures also increase from 65.2 percent to 77.5 percent
 

for Phase I and Ph ::=eI1, respectively. 1;ost of the increase 

in salary/alloianc,:3 costs reflect the icroase in research 

officers and in pricuied additional costs for promtotions and 

increatents. In any evcnt, the total projected costs of the 

Pulses Programl for both Phase I and II are only Rs.767 lakhs 

and very iiodest by international standards. 
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VII. PROGRFH IMPACT 

The coordinated pulse improvement program has excllent 

possibilities to a impac oil legumiemo--e significant -t grain 

production in the ceuntry-osce establisAed and adequately 

supported. There i:.; alre-dy a backlog of ne: technologies 
avlilable mainly frooq the iAkC's andI key national programs -_ 

ready for testin5, and adapting to 'Nepalese needs and grow
in- conditions. 

PROJ]ECTIONS 

Assuing that staff is recruiLed promptly and trained 

as scheduled, that facilities requested are provided without 

delay, and that necessary operational procedures (like travel' 

are streamlined and made more attractive, it should be possih!, 

to carry on the activiti.es aid achieve the advnce: highlight,-d 

below: 

Year ct.vti.s.and .dva n c e s 

1985/37 1. "tart up construction, assemble equipment, orga

nize )rograms,move CPIP headquarters to Sarlahi 

by t end of 1987.
 

2. 	 Identi fy promising: new strains of chick.pea, 

cowp , pi!reonpec an6 ';reengrafi, for the Tarai 

and low hills/valleys. 

3. 	Carry out selected sector collecting of indige

neous pulses.
 

4. 	 Devel-)pond refin,_ ian,.germent practices for 
eyisting improved strains of soybeans (Ilardie 

and iill), aun(,;bean (Pus: !l isakhi), black-. 

gram (Kalu), lentils (Sindoor, r'hishir and 

Simrick) and chickpea (Dhanush and Trishul ). 

http:activiti.es
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5. 	Develop effective p.asticide controla for pod
 

borers,hairy caterpillars, thrips, and aphids
 

and experiment on more effective, improved post 

cide delivery systems (eg. electrically charged
 

'icro-dyne").
 

1937/1990 1. Initiate and carry out systciatic collecting 

of indigenous legume germplasmi in collatoration 

ith IDPG-, ICRISAT and IC. RDA; concurrently 
incrryse the introduction, ev.lu"tion and test

ing of genntic mnterials froo the IA'lC's and other 

countries - especially India, Pakistan and Bangla

desh. 

2. 	 Select and test wioely.the promising nei, strains 

of im'ior species; release superior new varieties 

of CACkpua, lentils, soybean, mungbean, coupea, 

and nigeon :ca ; expand testing of new crops 

especially Phseolus beans and broadbeans.in 

the 	hills and sweet im.ins in the highlands. 

3. 	Compelte an inlti rl snrve/ on the present impor

tance and future potential for the major speci<' 

especially for tr,..sspea rd horseraa (with 
I DIC). 

ngen.,t trials newi 

further rcfin,- cultural )r;cti.ces on currant 
varieties givi qx:rtic.ulr evpsis to their 

rolea in 2ocal cropein', systems.
 

j. ExnK w-le! 	 on releases; end 

5. 	Improve plan .grotrction iethoes by co bining 

the .ji]claous use of pesticides (espccially less 

toxic forul tions) with insect mitigating cul

tural pr, cticos .na cropning syste:is. 

http:broadbeans.in
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6. 	Develop combined seed treatment controls for
 

seedling diseases and insect pests like root
 

rots, wilt, rust, cutworm, aphids and heetles.
 

7. 	Collect, introduce, isolate, and increase best
 

Rhiozobial strains for all major legume species, 

and 	distribute to researchcrs, extensionists,
 

and farriers on suitable, efficient carriers. 

Encourage development of an inoculum production 

enterprine - either privately or pa-astatally
 

operated, but separate from multi-commodity
 

organizations. 

8. 	 Pulse extension specialist will have organized 

the first phase ,, training for tDO's and seed 

production specialists in major pulse growin-g
 

districts.
 

9. 	 Training goals for the Seventh Five-Year Plan 

are reached or in progress: 5 PhD's, 6 *Sc's 

43 m/m of group training; and 30 m/m of in

service training. 

1990/93 1. 	Evaluate indigenous collections, mainly with
 

graduate students (theses problem ); ard utilize
 

the best of these genetic stocks in extensive 

recommendation with other elite materials aiming 

at intersifying pest resistance, general stress 

tolerane, and ,tability of production. 

2. 	Develop crooping systems roles for some of the
 

improved forms of pulses. For exaple, short
 

duration, semi-dwarf pigeon pc-as (ICRISAT); 

early cowpeas and tropical soybeans (IITA); and
 

adapted, large-seeded ;nickoeas and lentils. 
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3. 	 Increase seeds of imioproved varieties of major 

pulses inclucin,: selections of Dh-rieolus be.:ns, 

Graspc an. horai. for (istribution to fr'-

mcrs (:ioinly as nIinikits )n' FFT's) and to sc(O 

prodwcing naencies. 

4. 	 Continue rofini , cuilur,l pro ctices for diffe-fit 

groviin',I conditions xith special emphasis on clite 
nc':i strs'ins an:d varieties; rlso i'clense ,iore 

efficient Phizobia for niajor l:jmes, ani begin 

testi ir i-!roved inoculuss for secondary species 

(grash~pea, hcrs- 1 comp(a , O].us beans).e;jr, Phas 

5. 	 xpan. invo.t ;iL oi energ i-efficient and 

soil n:onservin:L till aractices nssoi.al rc 

cia t, klithI 71.Cy-croppinp iCL.preen manuring 

,a.do e possiJli by thc u-e of new, ,ore effective 
nand aconoic, cnc-f:l an ' sel.-ctive herbiciles. 

6. 	 Develo-,: aethodologies for' scrocnin, :oises for 

product .oulitie' - Cor both ,cce[;tviity/pale

tabillty a.'. cookioo/ba'in;. Perhp.; most 

imnoy tant v'u! -x screenin for coohin, ti. 

to reduce Lu.licCsu:A.-Li on. Alsc, beji n an1,lY::-. 

ing -roxioate erincii,les in rele:-sed v,,rietiQ, 

advonec' broedi , lj.lrs, Ind di velso .)xsc C: • 

7. 	 Shift. enh.sis n pl-.nt unrotection Lo,,ard into
(; o Lce n -at . c.< ii ail l ti n d -. te nt V,Mic 2 evi . cui 

tur - riotcCe , n- tur! ered:.tors/pr7sit es, 

an L .r t 1 C use o l-ss noxious cheica.l 

pestcidesre opti.l-l co:ibincd. 

8. 	 Desi n si111 ir~c :pensive iethodr, of crop drying 

lusin, sol .r ener,,y nd a i .batic air i!ovent. 
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Also, test simple, pest-proof, grain stores for
 

local construction using readily available mate

rials and ferro-cement .
 

9. 	 Expand trAining/indoctrination of district ex

tensionists; aggresively propagandize the bene

fits of legume production with new technologies;
 

and document producer success stories.
 

10. 	 Socio-economic analysis and study will be carried
 

out on all new technologies to assess their im

pact on production, and to predict further needs
 

as per achieved by farmers and consumers.
 

11. 	 Select young scientists and technicians for train

ing as per schedule: 3 PhD's, 4 MSc's, 35 m/m
 

of group training, and 60 m/m of in-service
 

training.
 

1993/96 1. 	 Release the first nationally-developed, multiple
 

disease resistant strains of chickpea, lentils,
 

green gram, blackgram and soybean: and advanced
 

selections of cowpea, pigeonpea, phaseolus bean,
 

grasspea, and horsegram.
 

2. 	 Formulate optimal management practices packages
 

utilizing the best improved varieties for the
 

Tarai, mid hills/valleys, and highlands for the
 

three major moisture zones (West, Central and
 

Eastern), and for irrigated conditions. These
 

should be provided with the latest, most effi

cient Rhiobial strains, to maximize production
 

capacity.
 

-

a first order yield reducing factor and the farm

errs major labor sink - through better under

3. 	Divert increasing attention to weed management 




standin ; of howr and why weeds occur, wed-mini

mizing croping systems, and strategic use of 

efficient general and jelective herbicides. 

4. 	 Test .i, adapt simple, powered tillers and ox

drown iuipment for more efficient primary tillage 

and inter cultiva.iLon; refine minimal tillage 

systems based on advanced general and selective 

herbicides; and test simple, powered threshers 

(IPRI type and others) for grain legumes. 

Offer efficient and economic plant protection5. 
measurec, for those intractable pests when host 

plant resistance is not feaisible, like phyto

phagous insects (e.g. hairy caterpillar, rod 

borers, aphids) and genetically unstable diseases 

(especj:ally powdery inidew, rust, Cercospora, ,:" 

complex seedlini rliseas,3s ). 

6. 	Provide recommenclations on optimal seed produc

tion practices, includingLplant protection for 

all nekr varietal releases of' both majoi, and sec

ondary species; and on the best seed producing 

enviro,.:ents in ,!epal for the different species. 

7. 	Carry Ajut biochemical studies in support of 

research on pulse nutritional values, plant growth
 

proces-es as affected by disease environmental 

conditions, and plant nutrienit requirements as 

derive ; from both organic and inorgan, c sources. 

An ong )in, project will analyze key nutritional 

factor,- in the basic gnrmplasm as well as in 

advanc,-d breeding lines. 

8. 	 ]stablish a regular schedule for indoctrinating 

and trainini- of extension/production specialists;
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an(d 	 nublici, e thec neI7 pullse production pCc'r
whenever oosi!hi throughj reob -o:totc r 

rndio 	spo t;sc bulletiusc /1 It, o 

9. 	 Pleet trainin'; t' a '; c.rrx;u ~Iy3PD 
H3flc' 3 roup ,0 (DO i i 1'..Cr/. trdnI~I,n , 

CDC ..I/; 

seOrviC, t r.--i "irI"oi i~blt 
th roocej i!31 dcl'ir- )1( toa how tr dininig 

of' -	 I f v l), tL icy IeI C- l,(y 'I(:11 mu1tually 
conv 	 ±00 :a t~i10]r tx ± nci thl r, r:]iot 	 th'-

1906/2000 1. vrcld,Deel 	 :;0. !jinfjl-yI~lj 1,, ulipcL 

pest- rsist-wnt, ac oro nLocd: v.rieties 
of' :31vjor :;rin IC a o,; a)D.tnl riesist
ant/toleriil, of~j t". iscm .r 2.OUci 

Aba, 	 rc: tly Id' -,.j ~fy \'D]?1 C Li-Lzoravcracnt in 
0: r:ur:co( L i: P;v-.;(colus ueo ns 

covlp(. cl 'r l!')L<Al ;ect 
lupin.; (1faa Ilirci: tiana."" This l.La-t r..my 
al1so i OClud 	 22000 orcri if f olloviup 
a-ro-eceanai ic eurvcys 'aravide j U ti fi Cation. 

2. 	 ForauTa,to, o)ti. 1 arocdic ti on iOccae;includino 

pl.o-nt prot ectiewi for tvi,. il .arovcc vnrieties of 
all 	;ir jor )ulc :2 CL in th:- sjj: :Lrortont 

reLC~i''r~~iuj 0'Cont1iiuu! r-fin-I11 , c.:ei 
for elite str Ji- in tric ,:ecnnd.,ry sr-cesf. 
Tihese for~aul ii an,: s;houl,. include vialble, SOurIcaC., 
of* Lr' bost 1ai znbc! l inoculuais. 

3. 	 )11cc oie nd il,oc u effi cicant, loson, rous, appro
~ria L-. ;i ech, ni za ti o af )o011;c t 1o :a e thao ocd 
at iresn frc OmtDO F1, 1nZ-,llsifyinr, crop
pinfr, i;'i)ravi '1 produc t lfj ty, -I ~ jera lly 

tuka;the f-rmicr's lot- iw .ttr;,ctive. 
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4. 	 Develop optiaal oest wanawerIent practices full'
 
,
integrated into the iPo:nt i.,portont cropninG s . 

and focusue on th ore rtrocto.bl, post projl .i] 

not amenabl, W solutio, through host pi. ut 

resistance, .se wetho,-: shouh l A anoolicable 

to bot> t,W' ajo; Onk sec',.ry Sr: in lcunes 

by t:5 turn of t in. coo tury. 

5. 	 Cret - a r' tiosnal anw'reoes< of tK' inviortant role 
of &.:r. in lngon-, ii" hunon diet on, of the many 

advo Q: IOs ldis W l.eos theo C j n e in forning 

systc - odsr: rck,,nna.n:' :,ni!oywnat rcticec 

an. 	 i.'prov ,, w,r. (ti 00. 

6. 	 ilncou'c Vof 0 no ,.& .ro\,' sOeCi ,lizeo! to 

0n pplC in clc, coll-horntionI w.1tk researchers 

and eAtensionis; nn, ecarsL:P a w4,"-i. in dus-

try - producinI iiproved str.is o ihizobial 

inoculants for A1l ., jor und secoaP!. ry l egu:, 

7. 	 AssO:n th-' ii: c:t of iArovo {,tchnolojes for 
leju i producion. througIh soc.L()-ocConic studi w 

and 	O:rmer nurvjs. Thcu cotuodies should prov.;de 

conosiorabl infor a tion on ,ra;or Dracticec 

needs, on motiv tLions for future work. 

3. 	 Complete L , for II,hr 	 .n nOrnet Phas' totalling 

9 PhDI, 10 iHSc S, 105 On of r"oup tr ;ining;, 
ani 170 Vi or In-sprvico training. ithough 

trainin. is ongoic iocaqd indefinite, the CPIP 
shoul, by t, ye-r 2000, be P highly ffective, 

close knit team of profession,.l pulse researchers. 

http:sec',.ry
http:rtrocto.bl
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Predicting te potential effects of research and tochne-.. 
logy adve.nces is difficult at best as ilany factors ,are involvc'. 
f';oreover, conditions an( needs cI,.n;c for a number of ,'eso, 
soaeti:es neoting the otv;.L~al of otherwise s;oucn pelve.e ,.
 
Plant pests are pnrticuirly 1ifficult to predict - as ole
 
disease 
ane insect problems ere solved efrstL-. 1'or tend
 
to mutate or totally acm: pests ,y mper.
 

On the other 1.'r., unexoected bre"kthrou;hs are likely 
to occur t!., t tond to f7eed on th ,jeselves al lce :1 to naew 
directions in devonjipe Among the uo-;t intorestin such 

imarove.eits)re r,.1ic lll ic" for. is of oaLsti v'; crops th, t
 
fin( i l. rol-: ill ''s t: 
 0,r-a o ncLse nay croepin,, 
me itema nii use L. ,1:velo Ihee nos, for-es my 2volve 

-.'frlicr Io t i ;, :. l.r of Dr'viously lilai.ting phy 
sic-, L s tr-- a (e. g.*Iroute , vI'telogin, p: oi- tciperoture 
extre ses), .ltploD~ ont I us, e, e,ii/or I uprovc! product 
ouality or uses. "rofors, ule e resarchersin collabora
tion vith their for i. eye tes colz',n:Ilea, should be constantly 
vigilant for kny such innov:-Iivc tossibirities fronnsilv 
nov.' coeiuonent technolo,ies. 

IIPI.CT Oil i-±ODUCTIOI, 

Research will ,ave an uv-r incroae:in1 -, ime;.ct on no tionsl 
pulse production for the f'or.enobli future aL;su,.Jing a well
coordinated, offectively-functioning, adequ-itely-supoorted 
teami effort by Lr:'inema research rs. It is eVen possible to 
broadly a, tim te !- sarste compone.ts of' expected progress 
,s illustr-ted helo,: 

http:compone.ts
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ef rj Q d . dKa ?q e s _ .	 I mp -a c t " 
X~J1QEert oCt; 

1985/87 1. Increased seed produ,'tion of improved 

strains cf soybean, entils, chickpea, 

murgbcan and blackgra 1
 

2. 	 Adoption of iuLiproved managerilent 

pract .ces 1 

3. 	Production ol better pest
 

control methods 
 1 

ST 3% 

1987/90 1. 	 Furth-r spre-ding of improved 

varieties of rajor loguides 

2. 	 Contin:ued improvement in :ianage
nent A(opted by farmors 5 

3. Better pest control 	 2 

ST= 	 107:, 

1990/93 ?. 	Release ef the second round af 
,nel,. varieties rJ major legunes 

plus cowpea, pi.-eonpea, .Phaseolus 
bean and fieldpea 5 

2. 	 Furth.-r inarove!ent in managemient 

pract ces with particul.,r reference 

to crrmpin srstems 4 
3. 	 Disse, ination of iimroved strains
 

nf Rh. zobiu 
 3 

4. 	 More 2--tional and effective use of 
pesticides both as foliar sprays 

and soed trentmnent 3 
ST : 15Z 
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aa 	 uaIc el 

1993/96 1. 	 Releor. of now, improved varieties 

(3rd. round); oaii new fornis of 
existing spocieon (eg,. pin onpea,. 

cowpeO,, chic()OI , !ren gr,) 	 12 

2. 	 Modificctiojis in ,i oeint package 

for now vnri.eti and for. s adopted 

by farors 	 5 

3. 	Adoption of iitovratcd peOt management 

with 11:(/P involve ient at the 
com: ni ty 1 av'l 4 

4. 	 lore , ficient for. operations such 

as aipprcopic.te necanization, use 

oC hr ici~h ,nso , solar drying 2 
ST 

1996/2000 1. Furthty spe-d of new 3rd round 
pest-i w.sistnnt varieties; apcd! 

rolev," of 4th round improved 

strairno of lajor species 17 

2. 	 Spree, of 2n0 "nd 3rd. roun, 

secon!:rj s.*.eci, ; inicludi,- new 

strois of rasn:pea va& h!orsograw 9 

3 	 'jide-sc:ale dopti on of rccon, ended 

managc-ient proctice:; includi.g 

latest adv ces in h""zoh.um 	 4 

4. Universal adoption cf economic plant
 

protection nact:,:e charactcrized by 

allevi'tinn cu. turiil pracLices, seed 

treat at, ano more effic.!.nt field 

deliv;rmy of par~ticides (,'.<.qni crodyne') 1[
 

5. Incre no froa adot .on of ap.,roprite
 

mcdhmniza tion 	 2 
ST. 306,
 

http:effic.!.nt
http:h""zoh.um
http:aipprcopic.te
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Producti vi ties 

These improve.;,nts are likely to increase prodactivities 

(on the same land c rea) in a stepise ('punc-uated equilibriuf) 

f.shion - .C,. every 2 to 1i years; anW c'.,:. ulatively, that i' 

above the oreviouc .7-se. Th effect on national pulse pro

ductivity is calcul tcd as shown belo\w: 

'1OD'JGc? 'i. .STMi ,_ATS 

Year 
Year 
1981/35 
... .. ....... 

1Q20aO 
94 

.. .. 

:s.) 

... 

cTum4.t.iQv 

.. .. .......... . . . 

-

. 

- _ _ 

-j: ._(_'ooI 

. .. . ... .. .. .. .. 

s2_QbLojYi._'-'r e.e r ... 
_rhL2./0
0 
... .. .. .. .... 

. 

1985/'&o 911 0 911.0 0 0 

1916/37 94 3 96.J 2.3 p2.2 

1987/88
1938/89 

94 
94 

3 
3 

99.7 
102.7 

2.)
3.0 

5.,; 
8.7 

1989/90 94 4 106.8 4.1 12.3 

1990/91 94 4 111.1 4.3 17.1 

L991/92 94 5 116.6 5.5 22.6 

1992/93 94 6 123.7 7.1 29.7 

193/94 94 7 132.3 3.6 38.3 

1C:94/95 -14 8 142.9 10.6 4t.9 

1995/96 94 8 154.3 11.4 60.3 

1996/97 94 8 166.7 12.4 72.7 

1e'97/98 94 9 151.7 15.0 87.7 

1993/99 94 9 193.1 17.4 104.1 

?-9/2000 94 10 217.9 19.3 123.9 

Total : 

1965/86 to 

2000 1.410 -
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This projection shows the multiplier effect of cumulative 

increases. It also illustrates how the payoff from research 

increases writh timt as the program devulops. Tlhus, ithe ac

crued increase from research is expected to be less durinL; 

the early years of program development compared with return 

expected in Phase II as shown below:
 

Incras.e Lrk&et Val 

- Seventh Five-Year Plan : 19'5/90 30.0 24 

- aighthFive-Year Plan- 1990/95 156.6 125 

- Ninth ive-Year Plan: 1995/2000 4 Li).7 359 

Total 15 years 635-3 3Q_ 

Program Costs in P:rsoeective.
 

Despite the more modest returns expected during Phase I 

the entire cost ol the -o;rae ( ds.324.4 laihhs) would amount 

to only 13.5 pc-cert of tho inci'eased production (on the same 

lEnd r.ree) Eried. in other terms,durin gCint Expressed 

the projected tot-e costs. of )oth Phrre I and II (-,s.771.5 
lakhs) would amoun' to only .5,norcent of the exi)-cted in

crease in producti"n d!vin"th e nxt 15 .ye.ro as the direct 

effect of nulses research. 

Success in re ..rch is ,:el]ylii:oly to affect the total 

land area (includia -;cro pin: intI-ensif' cL tion)plnted to 1pulser_, 

as a consequence of' thu:: eonai.n 0od attroctivon-,s_; of! Jroill 

these crops. This .ndier-ct ef;'ect if c ,lcul,ted conservativs 

at a cumulative 2 percnt p.-r yr. for 14 ye-rs (19 i6/07 to 

would increise tot I arodact:_.an to -- ?),600 tons fro:i 295,P( 

ha for an average yiel(' of 9.7!: /ha. This rereF7 1 t a tot:' 

production increpsc, In tonnaa .',of 306 mpcrcent, 1,11d area o 

172 percent, and moan yields of 32 pu.rcent fro the present 

to the end of this century. 

http:arodact:_.an
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.Imacqt on-_Hman_.trjfALQn 

Implications ()C pulse research for human nutrition are 

even more impressive than for prodluction. If total in-country 

production of puloe wre alloted equally to every man,woma1.n 
and child, the present awailability !-, calculated as 5.7 kg2. 

per year. This figure rises to 9.2 kg. pei annum (assuaing; 

the seine lanci area) by t- year 2000 or an increase of 61 per

cent over thu 15 y, r period_ "keduced to daily consumption 

this meains 239.2 . )f pulse; cont:,in'n C.2,- g. of plant pro

teins plus aiout )C cal ori;? ._ln, some ir.ort At minerals and 

vitaiins. This reracceV; only about 15 percent of daily pro

tein an-. 4,.,5 prce, o,." energy reuire~emts. 

If,relistic .Ily, tot-l Ilni ara devotcd to pulses in

cre'seos at the cm- U v< tc'.t of tuo pircent per year, pro

duction -aoul reoc' 2:'7,/0 tons by tht yea-r 2000. This means 

a tot:! vailabili of 12.2 I-/caput or 33.11 r/day (3.4 C/ 

protein an$," 117 1)P cr inhmabitant. This is eq'iivalent 

to above 21 pcrcenl of cd< ; 5.3 peri )rotein reauire;ats anrd 

conL of enaray neea Consj i:ari n. targets for incrcased cer

eals T)roduction (1- 0 1!{/caiut) ant 7ni.,ial protein intake 

(11.25 g/dCay) total protein intale would be a" xell balainced 

6/g/day/person av:ilability by the end of the century. 



APPENDIX 

RECElNT P7:lYDUCTI&i' OF 

1984/,5 E-5T=i,'TES 

CROP TARXIR LI D HILLS 

Lentils 42,780 1,708 

Chickpoa 33,991 550 

Grasspea 48,632 621 

Fieldpca 8,357 2,323 

Soybean 1,918 14,866 

Blackgram 7,683 7,327 

Horsegram 11,755 6,507 

Pigeonpea 12,442 242 

Mungbean/ 
Others 1,517 4,160 

Total 169,075 38,104 

1 
PULSES lfi i'IEP.:*-L 

(llectarcs) 

III Gi ILLS TOTAL 

152 

16 

-

565 

1,650 

1,176 

2,461 

12 

44,640 

3L,357 

49,253 

11,245 

18,434. 

16,186 

20,'723 

12,696 

239 5,916 

6,271 213,450 
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Flow Chart for Marketing Channels (Bharati, 1980)
 

(1) Lentil
 

Retention T,..u.r.a ........

(in farm household) i qnsuer aret 

" erchat 

0'110 1.11-O0esp. m'I 0 

Fetailer 
 Cmmission_____ A e.,esa.e nt
 

Cornsutrrc 'iri [] ror t ,£'52';-' L 
- , -.. ! )roatilon 

(2) Other (Grain ,einumes 

S Retent'ion I ual.-
(in farm household)j ,_.ge , rket 

/ V.
 

Retailer Wholesale Trfd1r oCinssA on 

_Consumer]
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A GENERAL DESCRIPTION OF Ti.' Hlh.JOY CULTIVATED
 

FULSES Ae"ld SOI,,O SECOiII)A1Y SP,,,C1]S /ITH
 

FUTURE POTUiTIAL I,;:1.2,L
 

Winter Legumes 

1. 	 Grasspea. (Lathyrus sativusL,), Also known as chickling 

vetch and Khesari .. A hardy rinter crop that grovis and 

produces vell on a vide range of soils, marticul,-rly note) 

for good production on poor soils subj(!ct to drought. It 

is a ich braneod, str-g.i 1 ,, ,,uberect., .nnual herb with 

stems 60 to 90 c.i. in length. The crop I.'ituros in 11 tc 6 

months and yi ,.Li may range up to 1000 to 1500 1:g/ha. 

The planL iniales good cool veath. orage,ihilu thc 

leaves can be e-,,en a po L h rb, an the( seed; used os 

a pulse. 9,h1 :.1,jor r,-.-.: is L t ;'IimVy consil.1ption 

of the pilsc. ov I ucvcr:d ,uc!js C,'nlIIS( S a sferious neurolo

gica! K!sseeiso-' both hun ms ?nii.vn1s 1lyris '1.:.i nd cl1ed 

2. 	 Lentil (lens c .iri a, edi) ). oth1:r naeies are naUur

dhal, tills eed. A s all anmul bIuhi-y herb, 20 to ?5 cn. 

tall, softly ha-,iry, slender stejs, with coin.pound-pinnntL 

leaves and small l- fcts. The ree two .majon tya)es 

the s:iall-seede.d types (ssp. mricroos.rrm!) ]-,U:mh.) aind the 

large-seeded for (asp 'a.crOs 9,. ib.) Oeed si13e 'n '3 

frou about 2 g/1O0 ie l: t'. Lv 1 -s CCC,, ty!c-s 111) t( 

3 g/lO0 seeds in the l -,.seed(d Ly cs. The lenilt is 

consi dered one . i' ti: i:osttritioli of pulses ,nd is 

used whole or s)it for dl or sous, or as flour nixnd 

vith cereals in a wide r:-t:e of disheCIs. Youn _ pods ar 

also used ats a v;etabl" n th1 ve?;etm tive portions, 

uskis and bran )Ire fed to livestock. Often planted 

after rice or resize. 



_te (Cicer a~tu Other namies are,'Bengalgram or.' 
'garbanzo"4' Ani annual herb, erect' or spreading, much branched, 

',2Otc20, lO& cm; 'tall.; pubescent, dar'k green to bluish in color "w 
leaves'are glandularipinnate with'sma~ll, ovate to elliptic 
lea fiets' though someitilmeq agr Grown usually, as, a rainx, 

'~~~;cold' weather crop or in dr~y ciaeorwl1- ndsoils ill 
-association. with mu~stard or wheat; matures in 3to 7 lyontl2

'j> with~~normal yields of 1[00 to 1600 kg/ha of dry seeds,,hig 
yields exceeding 3600 kg/ha have been r'ecorded. ,It is~usFdU 

~'A>.~1 ainly as a dry pulse in dha'l and numerous other dishes', but '4" 
young--plants and green pods -m~ay be eaten like ispinabh. Th 0 

~seeds, 'husks'aid foliage aro also fed to animals.' 

~ei 1d Dea. paiu L., var. ayyrie. 'LsynPjLsum 
arvense L.). Other namesa: gardenpeal matar'. An erect to 

,s eraiprocumbent, s~omotimes twining succulen t, cool weather,, 
annual herb; from 80 to 200 + cm. tall (or vine length). 4 

Gro',wn mainly, in northern India and Nepal both ihl associa
ti. n iC.t winter) crops like wheat orutadand asa 

3vegetable,' while 'the dried seeds may.be used as a pulsb' 
'or dhal and the vegetative portions are fed 'to anifmals. ' 

Someime grown 4!iixed with' oats for fodder.. 

. Brb~dean. abL.). 'Other names: horsba fb 
bean,~ ,tinds orbean, tickbean. A robust, uprighjt-growinjg 

' 
I~I " ~'4 annual herb;, ste~iis large,' unbranched; leaves large, comnoirlc' 

with large oval leaflets; lirge pods-3 to 4'sceds/pod; t,,-;o 
seed types: la rge seeded type-vai'. major ='lO i010seoiri';' 

'4"~,,.small-seeded type-var. equina = 66 C,/100 seedG. Yie~ichs otan 
be Very,' high: 3000 to 6000 kg/ha. Large seeded ty~qes often " 

uused as a' ve'gtable;"jpuse is frequently roasted like 

peanuts, othervrise ground or cookedlin various p '' .. 4 
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3. [j j an/Blackzram (Uemi raLj var. &reaus Verde. and 

V. radiata var. mummoo erdc). Other nanes for :iungbean 

are: green and g.olden gram; and for blackgram: Urad, mash, 

wooly pyrol .Mungbean has ;preading or refle:ed pods with 

short hairs; while blsckgram h- erect, long-haired pods, 

larger seeds (black) with a concave hilum. It is an erect 

to suberect, pubescent, annual herb. The diration is usually 

short from 60 to 120 days with average yields ranging from 

400 to 1500 kg/ha. Usually grown on well-tilled loams or 

clayey soils, often folloving or ,receding rice. The 

major use is a pulse split and cooked or sprouted (highly 

regarded for sprouts); but the green pods are sometises 

cooked and the vepaetativ portions are used for fodder. 

Both mungbecn and blackgram~ are reputed to bo ore easily 

di.gested than many other le~ue. and used as special foods 

for convalesccents and children. 

4. Pi aeoneea. (Cjj.2nu Jz icillo.). Other names: redgram, 

arhar, tur, congob--n -janciul. S.7ei-wody, short-lived 

perennial ,shrub I00 to 5CK) cm. tall. 1'ighly drouth tole

rant once establised on account of its yell--developed 

root system. Prinairily a "eather -woecies, butiiarm tole

rates wiiilQ winters and corionces growihg uuickly 7s soon 

as the temperatures rite. !3ranching may be aiJcle or 

comple:, -preadin- or upright in differee , type"; leaves 

are trifoliolato with wryin.j sizes of lanceolete leaflets. 

Pods may be solid green on ;Drple or : ttled carrying _ 

secds. Seeds are globular ir. shape and vary from-i about 

7 - 15 g /100. Yield.sJ T.anerally good, 700 'o 1500 kg/ha, 
sometimes 2500 kg/hp. The primsay i'e is as dh-l (pre

dominant in India); but green seeds, e-peci-lly l.rge

seed types, make an excellent vegetable; the pl:snt may 

also be used for cover, fodder, o. pasture. in oTeptl 

it is often planted withi nai ze, inaturiag in the spring. 

8 

http:Yield.sJ
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5. 	 Lea_- (V £ LniJt Walp.).Other names: southern 

pe'a, blackeye p :a, lubia, niobe, or coup. A hot-weather 

crop of both ti! tropics ,nd -ub--t':'uporate region.s; short 
dura)tion (6C - L00 days), frequently iixed with other crops 

like maize and tillet. An ainlI]. erect, procumbent or 

twining herb toel.oramit of high tomxra turon antd l-.th. 

Leaves are triftliol;ate ith rol.-Lively 1:.rgo ovte or 

lrnceolte/haut- te leafl,-ts. Pods ar- g;enerally lon, 

often with 8 - 10 or ior', sceds rangin, from about 8 to 
2 0+g/l0. A \ide rale of' seC colas Zre encounitered, 

most consui-i cj' prefer li .,it colored. s,:od: vi Lh c isily 

removed, roup;11 or wriikled testa-, A special wriant 

of cowpea3, var. seer s,.i._ hee excontionally long 

stringless pods -n( is u--.i d as o vegetabi The co.,:pe'o 

is unique in "cirelicliod for i L,3 tcnder ,,reen leaved 

.- pot rlLnodcs andi ncl s a o; as a" .. ti-l'puO c pulse; 

ryn! for fod'1er. 'Li 1.tLurn S oar ; nrti cu-rly nutri

tious auLdlow j.! be th vlta bolic iniibitors and LI 

flr tule.ce fPct r. 

Pro j2 e"njI*n~~9q r'L Sne:i es 

Several other rein le.teio species coultd )e successfully 
.grown in 1,e p,-lrbut :uve not yet been tried nor ,_rrow:n extensively. 

Sorro oj thbo-e ber lentioan as possibilities for' future deve
lopie.rt if conditi(,..< are favorabl,-,. :3ome hcve interesting 

export not,-ntial i, given som. i:nini.u<l otLenLion for develop

i]ent. They includl : 

1. 	 Cluster beal or guer (y n<i t!hy:.Lo.loJbus J,. Taub.) 

A hot weather crop. Imamture p odfs used as a vegetable: 

green plants Pre fed to c-ttlo;and guar guM is processed 

from the seeds and extennsively use(: in making paper, 

textiles, foods, cosieti cc, aharmaceuti cals, aining and 

petroleum industries.
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2. ban (yacinth n(tjlb .i¢ Meclik.). Grown extetisively 
throughout Indi thewhere young pods and tender green 
beans are used 3 ao veget,,ble, nod the dry seeds as a pulse.
It is also used .s a foddro a!. groxln for cover, reen 

manure, an,. anit.ci foed. 

3. Field orconaon ocan(Qj-iso-lm qpiprisL.). Other ma.,: 
dry, dwarf, kidney, French, navy, snap, runner, and stri 
bean. This ji the oost extensively cultivated anrd consu... 
pulse/vegetable in tho vmorld. It i- a 'cool' or moderate 
sumner crop widely a d:apt u, to both tem:.er-te aid tropicFl 
conditions. )oi.ic cut 01 :oLrpin beans are already grown 
in NHepal; but t,.r s',ouL! be, ,ood prosp)Cecs for both 
production/loc-l consu.ol")n -11f; elx )ort to %hUrope (and 
elsewhere) as a mu!so. 

-tL-a ( L, a1(a ] i__ i. J ji. L.) . SJiiil,;L , to the dry bean, 
but :oiore w'idely edap Led, h.,Ihr yieldinjj aod less susceptible 
to pests. LiJ.!aii Als are Used both as a ve[getaible (green 
beans) rn, as ule but are not nea.rly ,.is pol)ular as the 
co1iniOI' or dry 1) 'n. 

5. P cc beanj (. c1_'-, (Thutn i.). Ohwi ari Ohashi). 
A sumifer crop caltiva ted aL dri ed pulse in India and 
Soutll-cast ,n 1P:;-a. The o:-,n:; are ::Iome-ti..ies cooked with 
or insten d of ri ce; and t , gr':;ei] le-ves or pods iay be 
used as a pot h -rb. It performs better than some legumes 
under humid coadi. tions , but J a also i,,oderately drouth 
tolerant and less susceptible to sosle of the diseases an," 
pests that pl-gue other pulses. 

6. .zu!I_baj.jn n.llu~a a (Willd). Ohwi and Ohashi). 
This annual herb is n.tivu to eostern Asia being grown both 
for its edible r-en pods and as a pulse. There should 
be a good export narket for this be A to Japan and its 
neighbors. 
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Ecosystematic Attributes of Legumes (after Duke, 1978) 

Appendix 6-

Precipitation (dm) Temperature ( C) pH 
Scientific name Min. Mean Max, ( No.) Min. I,5an -lax. ( No,,) Min. .lean ax. (No.) 

Cajanus cajan (L.) ,illsp. 5.3 14.5 h0.3 (60) 15.8 24.4 27.8 (60) 4.5 6.4 8.4 (44) 

Cicer arietinuM L. 2.8 6.7 15.0 (41) 6.3 17.0 27.5 (41) 5.0 7.2 8.3 (35) 

Cyamopsis tetragonoloba (L.) 3.8 7.5 24.1 (16) 7.8 22.0 27.5 (16) 5.3 7.2 8.3 (14) 
Taubert 

Glycine max (L.) I.err. 3.1 12.8 41.o (108) 5.9 18.2 27.8 (108) 4.3 6.2 8.4 (98) 

iahla'Eurpureus (L.) Sweet 7.0 15.5 50.3 (16) 14.5 21.9 27.5 (16) 5.0 6.2 7.5 (15) 

Lathyrus sativws L. 3.2 7.4 13.6 (31) 4.3 13.0 27.5 (31) 4.5 6.8 8.3 (27) 

Lens culinaris edik. 2.8 7.9 24.3 (35) 6.3 14.5 27.3 (35) 4.5 6.8 8.2 (32) 

,acr:tvloa 
Verdc. 

uniflor, (Lar.) 7.- 19., L2.9 (8) 23.4 25.3 27.5 (8) 5.0 6.h 7.5 (6) 

Phaseolus Ilulatus L. 3.1 15.5 52.9 (3) 8.7 20.h 27.5 (43) h.5 6.2 8.4 (36) 

Phaseolus vu!raris L. 0.9 12.8 42.9 (217) 5.7 19.3 28.5 (216) 5.2 6.h 8.7 (14) 

Pisum sativui L. 0.9 9.2 27.8 (137) 5.0 12.9 27.5 (137) 4.2 6.3 8.3 (122) 

Vicia faba L. 2.3 8.0 20.9 (95) 5.6 12.1 27.5 (95) 4.5 6.6 8.3 (87) 

Vigna an ularis (Willd.) 5.3 12.5 17.3 (8) 7.8 17.0 27.8 (8) 5.0 6.1 7.5 (7) 
Ohwi & Ohashi 
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Scientific name 
Precipitation (d!") 

Min. Mean Max. ( 
Temperature ('C) 

!ABin. Mean iax. (no.7 i.--. 
pH 

Mean Max. ( 14.) 

Vigna nung (L.) Hepper 5.3 12.4 24.3 (13) 7.8 22.0 27.8 (13) 4.5 6.4 7.5 (12) 

Viana radiata (L.) ilczek 2.6 12.5 41.0 (29) 7.8 20.9 27.8 (29) 4.3 6.6 8.1 (27) 

Vigna umbellata (Thunb.) 7.0 11.1 17.3 (3) 23.5 25.3 27.5 (3) 6.8 7.2 7.5 (2) 

Ohwi <, Ohashi 

Vigna uiculata (L.) 7.0 12.2 17.3 (8) 12.2 21.3 27.5 (8) 5.0 6.1 7.5 (7) 
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Econzmic Legtmes: Their Tolerances, Yields, Centers of Diversity, and Ecocenters
 

d
~ Center ofdCommon name 	 Scientific name Tolerancea Yieldb b CversiyD c ccenter

Bean, adzuki 	 jn angularis (Willd.) Dr. Fr itSi Vi 1,100 sd Gj, II 
Ohwi L Ohashi 

Bean, broad 	 Vicip faba L. Hi In Lo SI Vi 6,600 sd C2, 5,, SA 0812 

Bean, haricot PhasLAlus vulgaris L. 	 AI,Ba Di Dr He Hf 5,060 fr nA, SA, CJ 1319 
Hi La Lo Mn Pe Ph 
SM So Vi WIl 

Bean, lablab Lablab pltrpureus (L.) Sweet Al Di Dr Ht Ps 1,400 sd AF I!422 
.z Sh Vi 

Bean, lima Phaseolus lunatus L. An Di Dr Hi Ht 2,500 sd ,A, SA 1620 
La L- Ph Sm Vi 

Bean, mung Vigna radiata (L.) Wilczek 	 Dr He Hi La Lo 1,100 sd Ii, CJ, HI 1221 
Sa S1 Vi 

Bean, rice 	 ViE umbellata (Thunb.) Dr S1 200 sd HI, II, CJ 1125 
Ohwi a Ohashi 

Bean, ard-lonr Iga liL culata ssp. La Ph Ps Se Vi 10.000 fr AF, HI 1722 
sesquipedalis (L.) Verdc. 

Chickpea 	 Cicer arietinum L. Di Dr Hi Na Ph Vi 2,000 sd HI, CE, N 0717
 

Gram, horse 	 Macrotylomz uniflorum (Lan.) Dr Ps Qz 300 sd 12,000 wm HI 2025 
Verdc. 

Gram, black 	 Vigna mungo (L.) Hepper Dr Hi Hs L9 Si Vi 800 sd HI 1222
 

Guar 	 Cyamoosis tetraonoloba (L.) a Di Dr Fu Hi 2,000 sd HI, AF 0622 
TauOcrt 't H1s - Vi 



Common name Scientific name Tolerancea Yieldb 
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Center of 

iversityc Ecocenterd 

Lentil Lens culinaris Medik Ak Di Dr Fr Fu 
Hi Hs Ht In Na 
Ps S1 vi 

1,700 sd NE 081 

Lupine, white Lupinus albus L. Fr Fu Hi 
Ph Vi We 

Lo 
1i 

Na 7,500 hay 
1,000 sd 

HI 0813 

Pea, cow Vigna unguiculata (L.) 
Walp. ssp. unguiculata 

Al 
Lo 
Vi 

Dr Hi 
Ne Ps 
We Wt 

Ht La 
Sh Si 

2,500 sd AF, HI 1422 

Pea, garden Pisum rativum L. Al 
Hi 
Si 

Di Fr Fu Hf 
Ht La Lo Ym. 
Sm Vi Wt 

1,800 sd NE, E, AP 0913 

Pea, grass Lathyrus sativus L. Dr Hi Hs 
Ru Vi Wi 

Lo Ps 1,000 sd 
30,000 wm 

CE, 4E 0713 

Pea, pigeon Cajanvs cajan (L.) Millsp. Di 
Lo 
Vi 

Dr Fr Hi La 
Na Ne Ph Qz 
We Wi Wl Wt 

12,800 fr HI, AF 1h23 

Soybean Glycine max (L.) Merr. Al Ba Di Fr Fu 
Hf Hi Hs I.i La 
Li Lo My Ne Ph 
Pt Sm St Vi 

22,000 hay 
3,100 sd 

CJ 1318 

Urd Vigna muo (L.) Heeper Dr He 
S1 Vi 

Hi Hs Lo 500 sd II 1221 

a. Source: Duke (1978). 
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b. 	Tolerances: Ad, Adobe: Ak, Alkali, Al, Aluminum; An, Anthracnose; Ba, Bacteria: Bo, Boron,
 
Bu, Bunt: Di, Disease: Dr, Drought. Fi, 
Fire; Fr, Frost; Fu, Fungus; Gr, Grazing: He,
 
Herbicide; Hf, Hydrogen fluoridej Hi, HiCh pHI Hm, Heavy metal; Hs, Heavy soil 
 Ht, Heat;
 
In, Insects: La, Laterite; Li, Limestonei Lo, Low pH; Mi, Nine Mu, Muck; Mw, Mildew; My,
 
Mycobacteria; Na, Sodium or Salt; Ne, Nematode; Pe, Peat-
 Pg. Phage: Ph, Photoperiodi Ps,
 
Poor soil; Pt. Pesticide; Qz, Sand Ru, Rust; Se Sewaqe Slude: Sh shade: Sl, Slope:
 
Sm, Smog; So, So2; St, Smut: Sv, Savanna. Uv, Ultraviolet: Vi, Virus- We, Weed Wi, Wind;
 
Wl, Waterlog; and Wt, Wilt. Italicized Tolerance abbreviations have been reported in a
 
recent issue of Crop Science. (I have not throughly reviewed the journal.)
 

c. 	Yields: a number indicates the yield in kg/ha. This will be followed by lower case code
 
letters indicating what yield is recorded. Symbols: dm, dry matter, dr, drug: fib, fiber;
 
fl, flower; fo, fodder; fr, fruit hay, hay inflo, inflorescence; lf, leaf; rt, root or
 
rhizome; sd, seed; sh, shoot; st, 
stem. wm, wet matter of green biomass. Where hectare
 
yields were not available, per-plant yield is indicated by the slash symbol (/) following
 
the item for which the yield is recorded. For example, under aceituna, I only found per
plant yields (90 kg/fr). This is recorded as follows: 90 fr/. It is not uncommon for
 
yield data from different countries or different technologies to vary by factor of 10. I
 
have taken the higher figures, where credible, assuming that this represents a good target
 
yield. Obviously this table is incomplete. One reason for issuing it now ir to solicit
 
additional yield and tolerance data on these and other economic plants.
 

d. 	Centers of diversity: CJ, China-Japan: II, Indochina-Indonesia; AU, Australia; HI,
 
Hindustani; CE, Central Asia; NE, Near East; ME, Mediterranean: AF, Africa; ES, Eurosiberian;
 
SA, South America; MA, Middle Arerica; and NA, North America.
 

e. 	Ecocenter is a 4-digit number, the first 2 digits representing the mean annual precipitatin
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SOME SUG2 £13STIOIL ON FO]jIULATI L'G A XiORKIPLAN 

Preparing a wori;plan for both short aiid lonig tern po"groun 

activities can be daunting:;, particul:rlv '.1Uieh tf, ilet2 

adequate facilities and limited h cf ;roend. A furth(.r. couI:li

cation is the l rIen number of lw scits ini COjILLI 

some of :hich ha'o received 1.ittle or no :Lt enLien ii; the x,,orll 

communi ty. For thesea redisonin orem theu ;hIt.: on ,cv,:1opi n tht: 

technical progor,! aric outlined for refcr ence I pri'IInodCo 

marily for the benefit of pulse scientists. These O', 01 iii 
according to short term, or coincicing; with the "eventh F.lv(-

Year Pln (Phase I), ald long term, from "Ibout l99O to 1000 

(Phase II). 

PIU:SE I 

The pulses -a.ppeatrig to have gins to, L ;ediato potential 

in Nep,J 'nra the :into' crops: 1eni and chickn-a; and the 

summer pulises: soibn , hld si :eonipe- Other spa-

Cies lib el y to n U r.L t icr cr ..'nLi,,I , i n a:._ th,:y e tudic(
and experience ii; r:it 0 0  a.a hi''), i ', :;nd fiel:j :i (vintL.i 

or hi-gh r el v: tL..); sin0 ce',, ', in *''' :: nod Ph:' seolus 
bean (,su:mer). "nan' Lse war a.}: thor,: i c test incentive 

i" iol sc , . Li_i lcousefor mouw tiU , , a 10 v,,a . ao it ' i a, 

of it!: e,,, I pr'odu cti , exce!t,nt nut i ie :!i ty, -nd 

exrport SotIO ' "ro'.<', o:: t c1C I> v: i I) Ic 0 s cf 
extern-! tcihnolon, ni- not n m, :1l to lee condi
t o_s as i.: thi- . , oI t . cC, 1, istor IAi-A 

10ca ted in yria ..tI >. i terr i nn tv' i, t . 

Amon,,g th,. othK r l:, , 55,,1e:, any in,0jo1 ef forts on c7ra.s;s
pea anI hoi'se1rrnm ulice, i troLao ve c h ip ct for s:?veral 

years. These two secies receive v,!'y ]i ttlI attention from 
the World Community and thougJ hardy they ire reltively pril-litive 

A
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and have serious qu.lity problems. In fact, India has virtually
 

abandoned studies on srasspea on account of the dan'9er of lthy

ri S a. 

Coilectin Germ LPA 

This 	report propoesp approachin, IPPGR - home for assistance 

and suppovt to systematically collect all of Nepal's indigenous 

grain legume species. Actuol collecting may be carried out 

as a joint venture oct'een Lyo or more I/,C ' -e.g. ICjISA, i 
IC.ADA and .VADC* In noloti.tin such r projoct the pulse 

nrogram sould insist on rcetinJns a oortion of c-ch collec

tion together 'ith a copy of the fiz.d notes obt in d by the 

collectors, The collected sampl us must b, pro,rve, in long 

torn storage in 'en, a1 i eCL ew',.h-re. Civiously, it WOUldI 

not be nzcessary to pruvi_e at r£f nor hod et for germplsri_ 

collecting as this project woulY Ow wholly funded froo1 externl 

sourcSo As E 'turnkey'operption. 

The collecLions c-n be cv:.luiteu in unifoa,:i nurseries 

both in country :n& el:ewhere (ICii_., IC 00., lIi) by young 

?e'plese MSc/PhD plnt breodino, crndidates as thesis topics 

and as an excellent bhockrouYd fcr their future assignnents 

in the Pulses Prolram. 

The limited st:ff and resources proaosed for pulses in 

the short term preclude carrying out conprehensive genetic 

improvement in all but 2 or 3 species. Even in the latter, 

maximum use shoul, by nWde of externally goner.ted diversity. 

Sonio suggested ctbodologies fOr short term improvement of 

the different legu:res :re sunoi-rized bWloc: 

1. 	 Lentils. 'Two major sources of technology are removed 

from the Indian subcontintent, both in distances(e.g. 

IC"LLDA and US".) anO agro-climatic conditions (Medi

terranean and Continontal/,Tmperate). however, India, 



Appendix 9-3
 

Pakistan, Bangladesh and Iran may have some useful 

genetic materials - if it is possible to obtain them, 

In any event , the pulses program should plan to do 

crossing in Nepal; and also evaluate early generation
 

materials from ICARD. and elsewhere. As soon as pos

sible, one of the program':, senior researchers 

should visit ICARDA to study crossing techniques and 

procedures for handling segregating generations. 

An appropriate genetic improvement program should 

include the following components: 

(a) 	 Basic germplsm evaluation comprised of several 

hundred 'inm frcn diverse sources in single or 

double row plots, . - 5 m long. 

(b) 	 Crossing of up to about 100 recombinations a 

year,at 	 the outset, and 200 crosses after 2 - 3 
may best in in screenyears. This be done pots a 

house for convenience, exclusion of insect pol

linators and 	protection from posts. 

(e) 	Early generation nurseries: -bout 100 to 300 

piots of varying sizes depending on seeds avai

lable, generation, and other factors to be grown 

at two sites 	per year (F 2 - F 4 )' 

(d) 	 Advanced generations: many thousands of lines 

grovn from single plant selections to be selec

ted under simulated farmer's conditions. 

(e) 	Preliminary yield tests of reasonably uniform
 

F4's- 6 'sin small plots (2 rows) replicated
 

2 - 3 times. Simulate farmer's conditions 

(in relays or intercrops). 
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(f) 	Advanced trinls: abm)ut 50 - ljO lines in Ii - 5 

row plots, renli.c'.ted 3 to Lf ti'es '-t 1: to 5 

diverse locations anC crop-in,- s'!stes. 

(g) 	 ite vr.rietics trial conrised of U" to 15 best 

10 to 20 loc t ioas LncludinIgentries r:rovm at 

farmer'sa fi aid a id siami: ." tire best farmer 

practices. 
s(h) ilinilkit triul.s/breedec-I s,ed multinlic Lion 

and outreach/eatension activities: na indLicated. 

The objectives of lentil improvement should ho to breed 

(or select) for:
 

-Adaptaticn and productive stability; under diverse 

growing conditions. 

re
- High yield, uniform maturity, large seeds, shatter 

sistance.
 

erect growth and lodging- 7rliness, improved 	vigor, 

resistance.
 

resistnce
- Disease(especially wilt) and insect pest 

- Good nodulation and 	root development, 

conditions.- Tolerance to drouth 	and poor soil 

methodsThe most appropriate and effici nt I,:ecediag for 

grain legumes are mass pedigree "el-.,ction (.,rou in bulk to 

commence pediaree s.ection) and sinle seed
about the F4 , then 

v.a tion 	 seeds/podsdescent, (carrying advancin, a -"- irIgle 

Or Fr-, then selcting; on a pedigree
ne o plant to about the i'4 


basis . IJloever, straight s)O.,.eeaelection is still recom

better
mended for the iost promising ei a it al-oais 

control and ore rapid -identification of elite genotypes. 

*V[
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2. 	 Chickels. . The basic procedures and methodologies 

to chickpeas; 	 but
outlined for lentils wou 1 d apply 

.ouJ bhe highly ap
in this case ICRISAT's program 

In fact, ICRISATconditions.propriate for 	Nepalese 

also crossing of designated parentalbreeders will do 

stocks, if so requested. Therefore, major emphasis 

should be to evaluate and 
on chickpea improvement 

test ICRISAT lines advancing them to uniformity 

(as 	 for lentils) and deriving a testing program from 

elite selections. Final selecting and testing should 

simulate farmer's conditions, including trial grow

outs in relays and iniercrops - especially with mus

tard. Chickpea technology .hould advance more rapidly 

epnal on account of progressthan other legumes in 
should

being made at 	ICRISAT, ICARDA, and Indiq, which 

be generally applicable to this country. 

3. 	 Soybeans, The technology is advancing very rapidly 

and good external sources of improved germ 
plasm are
 

frcm IITA, and Indiaavailable, especially A.72DC, 

(also Sri Lanka). Nevertheless, it may be desirable to 

breedinT for specific conditions in Nepal,do some 
like frogeyeespecially for resistance to diseases 

leafspot, pod/stem blight, and Cercosporn. Again, 

under simulatedand t estinS should be doneselection 
as intercrops rith maize.

farmer's conditions such in 

Good technology is coming out
4. 	 Mungbean/blackram. 

of AVRDC, India, Philippnnes, indonesia and elsewhere 

in 	 S.E. Asia (minly for mungbcEn). Therefore, major 

to testinE and adanting this
emphasis should be given 

elite genetic materials. how
externally generated 

ever, there is no organized internaLional improvement 

A1 
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2f n i eCo,-t -. liyiitcd nu ibc r o 
.10. TPi-bc 

iC 29. - oL. - ' sources 
50 or (0) fro.jto0 n.g,11T 

in the ;9;thn tr-ialss 1 ob,,rv)tianC conduct 
sites in other ,-.ro-cli

i -t 2 orrsna:. Valle n 	
asL± icsV ,y be planned 

matic zones. f'urt;I sct 


slo',0 .otentiOl.
the crop 


i1. phjhi:olus~a s. Ohtuin s'mll trial of CIX. s
 
01hut3 e01tries) for30(upQ toelite strai w 

the !ills andLi sites intri-! ,at2 to
obperv tion 

tin su o r (olso at khu.:"it- r).Valleys 
12. O'hegLr- 1 s. ,lo se1ci l .- n tLiiig are proposed 

-it 	 this tix.e fE" other, -ecdO-.ry soecies like lima

(cuar)or clusterbean 
bean, ricebe)Al, _dniki bean, 

do so. liowrr.,sonsthere ore compellini: to 
unless to nei 
ever, pulses researcihers should renain alert 

-nd other exotic
for soilc of thesepossibilities 

cropinG system,
to fill new niches in the

species 
export.

for both internl use and for 

http:ecdO-.ry
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The real success of -olcnt iprovenent efforts is best 

of how reidily f:r.ers odo.t th a,( vCri
nc..sured in terms 

-re succozsOful
ties . The best way to ensure the te,, str, ins 

andfo roer's conditions in selection 
will be to simul,:te recl 

t:ste blish close 
reson 1 ::u i 1pvov_Ir:. ,ust

testin-. For this 
inl sy 5toi s reseorch. 

liniag:es an( collabora ti on xii th cro.) 

should h, clo:ely involved in 
In addition, socio..econoaists 

coae.lerci-l potentialnew wa.ietii aed their1hclping. evaluate 

as they near relcase. 

L n2=eNanPintiGrowth.n t !ctt _n.r t_ _ 

hr Cirs3t o priority- %il bek'hI ordter1. 	 l r7ct*i ss 


verify ini -rovements in crop i:ia1i~eielt in
 
to ex..:)ine and 

context of the cropping; syst~ics iorcti-cel in .eenl. 
the 

includte l:-1d oreY7ration,
.spects to be studied -)nLI refined 

plant ntrition
nd depths, L'pnt )opulations,sowing tines 

s , ater r~ee :,.xent (whore orpli
(fertili zer) reauireje(.t 

n ii i icethods . Special-rvostin':cable), ,ecd contrl J, 

should be riven to h' L.mrlict,ti on of rapidly
attenti-,n 

t - -riid oo ihilitiJs fort'nexnandins irriati- o iii 

xith short (ur-,tion species 
crop intensificatio\resacinil! 

ariii relatet. u.1tand :u;nn n.like cowpeas 
T is,

to actual for-ler's conditios -lia prn tic, "Tht 

in a plrticule r sc(iouence, relay, or 
the lgu!-ie ic" growm 

should sI:ul,,tepractice- ntudecsassociation,culturr-l 

those systens. 

sg!s, Special attention needs 
2. 	 in treqzI(ia p._.p _roro_ 

te the iiutual interactions between species in 
to be given 

variou : n,-,nage:3nt factors ap
the saice systen. The t is, 

of the different conponent crops may be 
plicable to each 

total output; or 
adjusted in ways desig,:ed to optinize 

as nay
another component of the system

to maximize one 	 or 

i 
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be desired. Such studies are particulcrly importnt in 

complex relays and associations, but -my also apply to 

cropping sequence os well. 

3. ]i .t0.rex UQ ti. Good nodulation of l(gnue roots is a 

prictary key to productivity and yield stbility in thimse 

crops. Hajor activities for the shnrt term would involve 

the inportation of appropriate dhizobiuo (for all grain 

legume soecies), finding effectivi ays of field inc

ulation , and 1i c"sin; inoculu!,,s on suitbl ca.rriers 

for delivery to re;eAicr5cl, etonsionist, an! f:rwers. 

The use of legumes in cropainT syste:As should !e seen as 

a means of conserviny chc.iical fertilizers anc studied 

accordingly.
 

Management and ?,ro ith reuearclers :aust be directly con
' 

cerned with practic l oi- lications d i!ither Ue les-e fsrc 

will benefit froi. ncw technologiL;. Their chances fom success.; 

will LA greatly improved if th.y collabor'te closely with 

na..tion-l cropminr, svsteAs l.tois ne1d include socio-econo:,Iists 

both in planning l eveluation. Their investigations should 

conceutrate primarily on those srccios receivin.r greatest 

attention in brediay: lentils, cic'.:.s, soybean, ung

oean, bl;.c-grsmon pi, ever, itnay also beigeonp 

necessary to study a li.mited nuiber of major problems in 

-rasCpea and 'orsegra on account of their current importance 

in overall production.
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Plan Protto 

1. 	 Entomology. Insect pests are often the nost serious con
straint to legume production, especially in w-,arm humid 

climates. In N'eaal,insccts are no:"- iimortant in sumnher 

legumes than in the vwinter species. Ilighe;t pziority shoul,.1 
bai given to develonin, effective and econo: iic methods of 

control for the ,.-jor pests of pulses, it L a jor eviohasi, 
on the suimm!er crops. Controls vil surely involve the 

use 	 of cherical pesticides (hoicf'llly those formulations 

less toxic to huians and nimals), use of biologicol 
agents, and rileviatin, cultiural practices. second 

high priority activity will oe to work closely with islant 

breeders in screenLn-, for host alant tolerance to sneci

fic peists - if (genetic differnces for resistances are 

observed. 

Lower priority activities would oe surveillance of 
pest build up and surveys/id~entification of the important 
post species occurrin,' in im .or Lnt growing regions dur

ing the different se,7,sons, Separate yielg loss assessments 

are probably not necessary if vell-designe& pest control 

experiments ,are c.rried out. 

2. 	 P ,AhoII _f, 1host fiell crop di,;e,,,ses ca,,n be economically 

controllec only b' usin,;resstst vrieties; mn& sometimes 

by appropriR to .fl oient ar c Thus, highest priority 

for lcgume pathologists w'ul U collnborate closely 

with plant breedert in ;cr,!onin;- ,- raplasm for resistance 

to thi, major legua', diseases,;nd rtici te in the in

corporrtion of resistance into i:prveo vrietie.s. Cul
tural practices tendin; to reduce disease incidence and 

loss should also he investig: ted pn'rticularly in the early 
stages before there is tine to breed for resistance. 
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Other pathological studies .,ith lower priorities are
 
surveys of diseas- incidence in the important growing re
gions of the country, and identification of new diseases. 
The 	 possible use of chemical pesticides except as seed 
treatments is not considered a viable option for grain
 
legume production in Nepal. 

3. 	Nenatplg. Nematodes may pose a constraint to grain
 
legume production under some conditions in Nenal. If
 
nematodes are suspected, pulse scientists should solicit 
nematologists from other departments of DOA for help in
 
identifying species, assessing the extent of damage, and 
screening of tolerant or resistant host plants. Hiowever,
 
it is unlikely that the pulse program vill require the 
the 	full time services of a trained nematologist, during
 
at least the first phase of developiment. 

Plant protection researchers should focus most of their 
attention on the major !':'in legume species on which genetic 
improvement is concentrated: lentils, chickpoas, soybeans, 
mungbeans, blackgram, and pigeonpeas. They should also be 
concerned with the sy.tems in which these crops occur, such 
as whether a disease or b.est is m-ore or less damaging in 
different cropping patterns. Close association with cropping 
systems programs and socio-economists will be essential in 
determining whether n given control or pest management approach 
is viable. 

SLSic Studies
 

The ro.Le of socio-economics in grain legume improvement 
is as essential as that of any of the other scientists. The 
reason is that there are areas beyond the immediate concerns 
and competence of biological researchers, but which are funda
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mental to planning end developin, improveaent str- tegies. 

These include) 

; s_ Deterr:i z'e of 

productioe trends and of i:.ipart ani! export of food 

grains on -r ,in legue production and i:.iorovement 

strategiec;. 

1. 	 .IntQeetil. t isti_.S finng i:aict 

2. 	 CJla~gterijci.f~.~fre.r Ji.tiva.QJs This vw.ll involve 

studies on basic foriaier motiv-tions - why certain 

crops i-(roduction prictices are used and vwhat can 

motiv-te IiJ : to Cauc. The socio-econojics scien

tist is Ir st ecuipped to identify and 7rticulate 

wvhilt the C rner roi,.rds as liE real needs. The basic 

tool used is 'on foii surveyC. 

3. 	 _O-LQ i Socio-economists are 

best ouali fied Lsessiin. of technoto the ct nx, 

logies on the farmer and( on th, local comjiuni.ty. 

These studies are :ic) t useful in thiic late develop

meat rather teie.n a ft<-r attempts -,re made to transfer 

the technology. Perhaps the best vantage point for 

socio-econoniats is betvween pulses and the Farmihg" 

Systeims 9v r§::i. 

These and othr., socio-economiic studies will require de

tailed on far.i surveys which can elso ,. designed to clarify 

some imrortant aioiogical questions. 

;TpAqtj-piL luJL 1ec 

The Pulses Pr- rai shoul be0 coapletely vertically inte

furated froa, thu, diff'erent levels of research through to the 

final product growic;L in f rerjie' fields. This must include 

direct participotio, . in accelerated pr-oduction schemes like 

the District-Based intensive Production Programs focussed on 

http:comjiuni.ty
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optimal croppin,wtcs. It will also involve close coope
ration With Seed pr'odnctioii t',;e!cics li1,: the 
 .iC i su)plyi,. 5
 
adeouateoantitien of brof.d., 
 s seds, it'ri.rin ; o" techni -.
 
cians, trouble sho, ti, 
 on l,.;, 'nj J WJ ti.''_ fi 4 in:n C

tions of new.y-reldscc, v rjitie,;.
 

It is aliso icuIbet ,.)i .ul se sci ntints to re'eind
 
appropriate, . c ,
n 1;liniru regil-tory a-wenciCs of their
 
essential rol-s :u r.-'-inov ;bi iti o"
1 iln rrodolctio . "overn
mrint intervontion vLU1 ! :,..nt, 1 in: (i) .assrin the
 
timely siin _. o f .i.. oit (e.g. fcc -, sc,
Llizi in oculus, 
(ii) providin rlo. :lo! credi t, (iii.) -unranteeing producer 
Prices, (iv) fost'_.;Ln f-. cm. cooperetives, an (v) gencril.y
 
ero oti.,i: luction y'
oils p th rou,!h ii1 coio: nicctious
 
ch nnols.
 

!orki.n, t>Piets: ,o I 

T'c .. ..... of '";ni cuIlture ( follo,.,s - systen of
 
evnlu tion (tprjet. ) e:.xored 
in terms oi specific uctivi
ties o1 taszs ii:: (i) nmober of exerninoi ts, (ii) minikits/
 
farrers' tral2s, nubi.ic ,tio ns
(iii) (extension tio), and 
(iv) founl.tion s. ; aroct Lion. hE t.r tn: (:tbishad for 
Ph., se I of' h ill: or,;r. 'r folo'.,s:


_Z9AI- ;]IiU.'&JL/Z J2jIbit- .r92Ulith ,,r
Y :,_,ts ! PJ -: C''t ,ijS: pro V,;C lio:j.6n 
19°3 /.85 1000! _ 5 ha 

!1 5/,6 2000L1i 2 5 ha
 
1936/37 L4- 2000 0 
 7ih'. 
1987/86 50 3000 6 10 h.1903/89 50 3500 8 IS) hc 

l /, 50 OOO 10 18 11 

_rhc.ae activit-es t rgets i.,.y hu isc;t utseful in dateri-lini-n, s1u-,1:o t st- C' reiLrere, ts al' .tin tionalnit ;ti oper 

budgets, .1':'t:l ast! , ieasitre of !.ite njn,-'ul !-roflictivity 

irr se. 

\\l 

http:lio:j.6n
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The long term pro[7rmi! xiii ircvo i-Iny of tho? soi.lo Conpo1-0 
nentLe aS in Ph? sre I, hut ,,er ipi nsrn coil Cctinj, Shoud1 1i;-VO' 

bc-el coivol 'tcd by thu on(' oF tie lbY',01 . He ver, trendlsi*o 	 in 

produtiUonlrI l'; 0 '' ] 0)PI Yliy Ln9QO s{fin; _ somie 

c.neillM)'ri L I Ilmrvs Th(e nwec fornIl L: --lant 

breeding- i: exce tclk to I i(rk 'a ii "n ,t'I cn t ;ln!Yni n t 

protection pr-wtice;. vJ1il 11t i -I IU 11 -Waxcptect
 

for1 ex.' eru- r; ci > Pr'V11 1nvl ( a ci-uc Lion
 

ikil 1o~
"sK eeds j_, tK) on l oth 51 re-spects 

I'Iv:me L-1. )' :( ni t:"() tehhud -1 .!ore Ql o 

t cl)Clsl in!i-. 1A.. wi juiiit co-A wn-)or1'.bith 

0 PreiI o,:Ir I' s teblised f o. t:~1 01 O'_; I i(i ) t ; 1 

T,- ri/ISilir Y- r -i ; nK(ii) ll/11.y) '* o0t her%>sc 

Pint 	:L.:orovcionLi 

'_ta ff nall _resurl'c!ssou:1I'IV 	 lUT101(< 'S sPhprv I 2pe

cir il-y v.'iun -I C .8cic. of voulls - to ff csit their i iolj_ 

tr-A nin-:'r * P CC) ,7.Dnoti~ lf)ove,n bem';-L,ecilnici -P0('ri.i 0l I C t 

los-.o; teri- in n7.tuve u:ili o Tot wO t possiblei I'o 

exnonsion into Se!cro-is_ ts L::0\'.'1'. ov.1 

1. 	 _Letil1 oUu nos '1i proxicori.ty or ograrn' along 

2. 	 f7jji c**o a .. IL nux'- - S inl Ph Li I ;but increase cross

in rtiv vi L ; wI. ~lthil 1 

3. 	 i j-LU Cctiicigleiriuri ty pro-rL.ns wiith -reater 

em r) Li ,X0~1 C,, 'n in 1'7e 

4. 	 alla i_ '- C a: full-blown iinproveirientF,L. Ypnr progr)rx 

with ;c jor ei.inhnsuis in the ili and Vles 

http:pro-rL.ns
http:proxicori.ty
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5. 	 :unbea.- 1! o nd or reduce program depending or 

produc tioi trends. 

6. 	 Ctp-emss :xand breedin; if eurly expectations of 

potontil --rc r&:Aized. 

7. 	 2i ae .o.: - ':p'ind iimlproveient, coulence active 

recombinS ! in Pce)1!. 

8. 	 .ie1Y{r.ILj Continu! odast tetin ro:rnn, unless 

the crop fiudo a bntter niche. 

9. 	 Grassoc. )scontinue observ.,iolns n tcsting if 

crop app;c:rs fleclining in inportnce. 

10. 	 'LqorsAer2.',.. Continue testin;_, ,id observtions unles; 

production declino.s. 

11. 	 j3 leo,Y), ise priority le-vel and expand progr, 

in collaboration %:ithlC.. aDA, if roduction increcse.

signi fi cln tly. 

12. 	 £!tqsep]to ojt. Incrase teetin- if crop catches 
on; colla, r rto in ClAY 2' tcstina:prorrmn . 

13. 	 Othr .(e' . ;J e ic aIctiv-i.ties or progran: Un

less justi fifr by unforsee dewvloonts. 

r' 0on,) th,:. sec :io'1'/ s 021 (it-rvv: 1 to 1 ubove:), the 

ones 	 iost liI:el7 t, nre i i irortii c are: brordbe-,ns, 

ha,seelus 1e) ns, n:7l b l u i'. oa.dheasno.re already 

expandin-7 v pidly Ili,- dth ,andu '&A-.oy, und adjoining a'reas, 

where l.oistIro re-,sonable ole ;'riq ora ere cool. 

Crop hiishondr:,' research should( be cont.nued] aloni, the 

lines previously 0-eacribad for Phase I. By the l90's there 

will be clearer indicaitions of which legune species are imIor

tent in IPcoal or are ei.ergin'; in the economy. Obviously, thci 
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should receive higher priority in crop manage:nent studies. 

These and some other now liris of investig-ation are proposed 

as shown below: 

. . previous adapting 

technologies to nuv' v7.Pieti <'' an S ,c s they 

'emer,-e' . In addition, :.;in o':porian no..' areas 

like: iniial tillagC (vn,i her.oicieC3), alley croo

ping, 'line' mulching, sore effective use of 'dead' 

mulches, an. 1))-)ropriatc 

i. 	 ~U1I 1 ~ ?c.jg! Continue wov 

-. nechizati.on. 

2. 	 CI'nhJ2S'Stj.g, Co. ti nu( a ; uc(,A-; o1an now chno

logios 'on th' fe-rnl' in Close coll"boratlon with 

farming systemis. S,-rch for ilew rolcs and J.ches 

for I-u-.s, ):: iii chngin,_ situations.rCcially 

Develop s n :.t. )roduction 'p.ck;,aa ' for rapidly 

expanding irrig_,,,ted ].rids. 

3. 	 iLierobolqvY, Col:! erc tI'-stin': coa',mirativo efficien

cios of bo)th intro(duced n', locally collected Rhizo

bial eu tmres. ,erh out efficient i.,cthods of produc

ing inoculuim loc :ly (in :.-i). Collabora uc with 

plant hrecdea ainE ;3c1eenJ.il, ,enetic lin .:3 (legunes) 

for _re ,j-fi.:"i - i,ffi ;t m. 

cj li!-i ted 

the sinecirml problca . o [ .'s for hi-ndlin, and 

storage, itLb ,.,ha:2. lo'-cost, sol:r drying 

otb: 	 d]-i Comi'ence studies ono. 

'Th on 

and pest-Frer- go-Iowns Pr'obl,.s of splitting and 

cracking in thromhin,, .ay also need sone attention. 

5. 	 ATiroorit. proble of increas

ing operational efficiency '.il becona increasingly 

important -t the subsistence level of agriculture. 

Major constraints in growing crops involve basic til

lage, intor-cultivation/wced control, and harvesting/ 

http:3c1eenJ.il
http:nechizati.on


options available the use of 
threshing. Among the 

back-pack sprayers in minimal till ge systems and 

control particularly -at
later in selective 'eed is 

IRdI-typc
tractive. Also, simplified, low-cost 

use on several crop
threshers may be suitable for 

or customeither as incividually-ownedspecies 
ox-drawn implementsefficienthired machines. More 

d-velopment that
(from ICRISAT nqd India) is another 

wider context than the
should be explored, but in a 

grain legumes. 

Plant Prmtoction 

plant protecLion
The research activities described for 

in Phase II unless breakwould continuedunder Phase I be 
beingachieved; or the species

throughs in pest control are 
On the other

longer commercinlly important.studied iL no 
the prorAm as 

hand, emerging new species should b,! added to 

mod ficntions
previous sections. Additions and 

discussed under 
rele v i t to grain leuxes may

in plant prctection rese.mrch 

include: 

on insjct problems
1. 	 ntornoloqy.. Continu- emphasis 

as an any emerginn ncw legumes.
of major spuciv is well 

prdators,cycles, nn5turl
Expand studie of post life 

of mqjor pests. Introduce a 'ntsand microbiological 
and natural controls into 

some of thuse pi.,dntors 

Continuo scruuning some 
leplee croppinv sys*ms. 

of the morn promisin r nvi pesticides, especially 

Study thetoxiciti-s.with loi'mmolliathose 
rolys and crop associations,of diffurnt 

(with cropoin5 ,systems). 
effects 

sequences on p .st dynamics 
st manageintctr: t jd

developin7 comprehensiveBegin 
and use patterns.

for "apalse conditionsment methods 
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2. 	Pathology. Continue programs outlined for Phase I,
 

but add emerging new species and/or discontinue 
those
 

Attempt

no longer important to the national economy. 


some diseases
 
to gain a better understanding of why 


occur and spread under certain conditions.
 

Expand and accelerate screening and 
resistance
 

breeding of less tractable diseases 
of major legume
 

crops; investigate the effect of different 
cropping
 

on the occurrence 
and
 associations and patterns 


severity of diseases; study possibilities for new,
 

chemicals for controlling seed
 systemic seed treatment 


and 	soil borne pathogens.
 

Develop comprehensive disease management 
regimes
 

for Nepalese conditions utilizing combinations 
of
 

prac
host and plant resistance, alleviating 

cultura 


chemicals,

tices/cropping systems, 	and seed treatment 


if applicable with Farming Systems 
Program.
 

3. Nematology. Continue investigations described under 

If certain nematode species
Phase I if warranted. 


breeding for
 
prove important, expand 	screening and 


A second area worthy of study
host plant resistance. 


is alleviating cultural practices and 
cropping pat-

knot nematodes
 terns. Previous experience with root 


most legume species are
 
in the tropics shows that 


susceptible, but diverse plant populations 
carry
 

simple: examine the
 resistance. Screening may be 


roots of all selected plants.
 

Socio-Economics:
 

The role of socio-economists will become 
increasingly
 

close partners of biological scientists in eval
important as 


uating new technologies 	and species 
both for farmer acceptance
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and impact on the economy. mother important function will 

be as agents of chrnge, derivingj from cojtinuing studies o1 

real farm'rers'probl e: s and !motivwitions aad i-nov;ledge of prornis

in,, new technologies on tha, horizon. i'oreovor, socio-economists 

must continue to pa r Licivna.te in developinig n cv: strategies and 

the seasonal work ulunniniy sessions. 

Pro duct jjpm9i~tm 

he added during theA new functional area is proposc to 

first half of the 1990's decade - a biochemist. Although this 

scientist would lo.l thy sev functiol .. roup on product qual-. 

ity, sore se cific activitic:: of t .. cLion vlloull! include: 

1. i~l~ua ti nIl o_i ct. tLU) tJ- -I. v.': ul _ivolve ( ) 

screening of 11 u . for (a) coW Lnu ouli ty 

of pulse::{ anl! vt I, , - in varcas ± pr.pava

ticis i.,] (1' ao itiv- v,_ku-.; f di ffert )ulses 
i Jrrtiiobreedand 	 their 'ivtie r ol , ( ii) .in 

es

pecially foi - roteins rdulfor 

inp 	 for enLoinced nmt ii ,ualit!; i pu] 

ner i Se,] -mino 

acids (if 9c e, sufficiently ir'i ort'n- and time 

perits) ) (ij) ioc'tei.icl vrnlutition of leg.ume 

f o: ag]e /crop :"fterm ath a (vi iLh bre ,dcrs , agronomists 
' *on othars).soils scientsts u 

2. 	 P~artnut2oa 3jrait!. Thi.s" areoa includes ef

fects of soi:< cli t, ,o:]isture, ' and ' a oieent 

factors on ln . rovth ;s dertr;icneC from tissue 

anlysis 7,t rat at..sos ofc -rowth rticipate 

in stucLiesc o, ti u of pl')L hornone n edi

cides o aporonriatei rni srbl.. ciator quali

ties of fertilizer, nfl ricuitural chiicols, if 

the 	 ii;ijor and '.sino nutrientnecessary; snc dc.rter'line 


availability of rminu, mulches -r1.d crom residues (with
 

plant physioloCists, coil scientists, agronomists,
 

entomologists).
 

http:Licivna.te
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,Lnm This 

of pestici dIe residues in thc food ch.in, drinki 

water, sol i,nd stocl feed (%a.ny sLth plant pro

tection 3c;-entista). 

3. Lo.ijt~omi.Dn_ U.. could include analysis 

Product-o).L-w.2Ise 

Program partici .hitioF, in accelerated production schemes 

and in seeds is antciV ted to exnc-nd considerably as new 

technologies becw vil:bla, anci ,re,,s covered by pulses 

increase (Iurin . P .!,e II. 

This range of ctivities coul 1 easily result in a v.'or!, 

overload for a one-f;cientist section. ,o-,evor, the bio

cheirist should not 1h,, burdened with rau tin cr soil an,- tissue 

testing, vhen the c-,n be Ioarr , t ter elsewhere ( inclrding 

coiinarcial. l:-bor 7')* o-r, bioc. cmisttories). ci t,' must 

be well versed in usina, opie- tin : ad :,ai a .nnii the nec:i, 

simpler, a ad fast'- in-tr S for cren nuini like the 

nodified mrlo-i 1ldo hi / , ['or pro tei, :,,: 3 .ysis , infr,

red reflectors (f,. ::;everal cotea.on ent,) , aa ota.ers. In fact, 

major contr.ibutio, 'i also :vwie in interpreting results 

participin2 in evol]L , more effective,. -I!. faster, 

and econoilic .itli,, srening !/i''auating 

TL:e]IIorkins__ta rLdts - : . 

issu..Iin., th, I, rojr-,s viill b fully opera tio:ial 

by the end of' the: .c do, all ;st ff .;J-l1 h-ve been recruited 

necessary faciliti,- rovJ.d, and TarocosuI Ph se TI expansion 

is approved and i',,ted, it should Jo possible to achicve 

the follorinj activ tis t.argets durin, i';90 to 2000; 

http:cotea.on
http:Lo.ijt~omi.Dn


lcajz EZ-)QXJiuelL!s 3yj_ 1s c. tions piroduction 

1990/91 55 4000 10 20 ha 

1991/92 60 5000 10 25 ha 

1992/93 70 5000 15 23 ha 

1993/94 70 6(. 0 15 35 ha 

1994/9q 85 6500 20 35 ha 

1995/96 105 7500 20 40 ha 

l0 n
1996/97 110 20 43 ha 

1997/93 125 8000 25 45 ha
 

1993/99 135 9000 30 50 ha
 

1999/2000 1)35 9000 30 55 he
 

The breakdown of this orog rai is broadly estimated to 
be: (i) soybeans = ca. 20 percent, (ii) winter legu.lmes = 35 
percent, and (iii) sur leigu'ies = 40 - 45 percent. 
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THE CONSULTANCY 

BIODATA ON EK'TERNAL COWSULTANT 

t, Born on October 15, 1923 and reared 

on a farm in south-western Ninnesota. He conpleted B.Sc., 

N'.S. and Ph.D.dogrees in Plant TBlreeding and Agronomy at the 

University of innesota (1954). i teno joined the University 

of Arizona as a forage crops Ccislist and served as Professor 

of Field Crops at Abn Ghraib Colleg,. of griculture near 

Baghdad, Iraq, for one year, (t",/USAiD contract). On October 1, 

1955 he joined the Dockefeller 1,'ouni,-.tioi> to serve in the 

following capacit ies. 
- Plant gTeneticist, sorghum and millets: 1exico (1955 - 57) 

and India (1957 - 67). 

- Professor of Plant reeding: Jalicrere University, 

Kampala, Uganda (1968 - 1971). 

- Assistant Director and Progra1 Leader, Groin Legume 

Improvement Program: IITA, Ibadan igeria (1971-75) 

- Associate Director General (Research): CIAT, Cali, 

Colombia (1975 - 73]). 

- Program Officer (Associ&.,.te Director): the Rocke

felleri Foundation, a,1j Yoi. (197O - 82). 

- Chief of Party, Sumatra Agriculture Research Project 

(USAID/IADS contract) - Padang, I. Sumatra, Indonesia 

(1982 - 84).
 

Rachie has also served on several short tern missions 

of four weeks or longer ith the Rockefeller Foundation, IADS, 

U61)ID and orld Dank to Figer, Ejthiopia, Uganda (1980),mainland 

Cn±na, Zambia and 7,epal. !iajor research accoriplishments inciude: 

contributions to the development of sorghum. and pearl millet 

hybrids in India; tropical coi-.oes, soybeans, and pigeonpeas 

at IITA (Nigeria); and in establishi tho first Jorld collec

http:Associ&.,.te
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tions of sorghum and millets, and tropical grain legmmes. 

Other activities have involved agricultural reseorch adminis

tration an(I grants-in-aid in sup ort of plant resec.rch. 11e 

retired from:1 the Rockfeller FoundtLion azter 29 years of service 

on Septeiaiber 1, 1984. At presenL he holds two part ti:ie appoint

mecnts:(l) IADS Representative; and (2) University of Florida 

A2j,':ct Profe.:; cf ?lint Pathology. 



CONSULTANT ACTI VI TI ES 

MARCH 18 - MAY 13, 1985 

Date Activity and Contacts 

March 18 - 20 Travelled from Clermont, Florida to Arlington, 

Virginia (IADS Headquarters) for briefing on 

Nepal assignment: R.R. Harwood, F.C. Byrnes, 

A.C. McClung, G.B. Baird, S. Dewey and otheis, 

Mavch 21 - 24 Travelled from Iashington, D.C. to New Delhi, 

India: consulted with Indian Agricultural 

Research Institute (IARI) professional staff, 

and Indian Council for Agricultural Research 

officials on the status of grain legume and 

finger millet research in India; and collec

ted some key reference materials. 

A. LJ.I: B. Baldev, Pulses Research; 

Dr. Munshl Singh, Head of Botany 

Division; Dr. N.P. Singh, Cytogen

ticist. 

B. ICAR: Dr. .V. Rao, Deputy Director 

General (Crons). 

March 24 Travelled from New Delhi to lIathmandu; met 

ith staff at Khunalta2 for briefing on 

assignment: 

- A.N. Bhattarai - Head of Agronomy Division 

- M.P. Bharati - Pulses Agronomist 

- DB. Tainang - Crooping Systens Agronomist 

-M.L. alla - Production Coordinator (CSP) 

- J.R. Joshi - Agronomist (Pulses) 

- J. Tamulonis - PCV, Finger Millet 

- B.K. Singh - iADS/ICP Agronomist (CSP) 



- iv -

Date. 	 _it @* .o ~ ct 

S.L. Shrestha - Agronomist (CSP)
 

-K.. Singh - Agronomist, Ninor Cereals 

- B.K. Gyawali - Legume Ditomologist 

- K.D. Sayre - IADS/ICP (mP)Senior Re-search Agronomist 

- C.N. Hittle- IADS/ICP, Project Supervisor 

March 	 25 Kathmandu - morning and afternoon meetings. 

A. 	 DOA meeting: 

- P.P. GoA'khnly, irector General 

- A.M. Pradhanang, Deputy Director General, 

Crops
 

- A.N. -,hattarai, fhead of A,'gronomy Division 

- C.N. Hittle, IADS/iC? 

- ki.P. Bharati, Agronomist 

B. 	 Khumnaltar-Plant Pathology/]. tomology/Scils" 

Purush H. Amotya - Chief Plant Pathologist-

- Keshav Ch. Sharma - Chief Entomologist 

- Dhruba Joshi - Soil Scientist 

- A.B. Pajbhndary - General Ianager 

-A.1. Bhattarai - Chief, Agronomist, 

Khumnl tar 

- C.M. Hanandhar - Production Officer 

- B.P. Parajuli - Production Officer 

- A. P. Singh - Production Officer 

26 Travelled by road to Parvanipur AgricultureMarch 

Station with ICRISAT ",cientists and Dr. '.P. 

Bharati; overnight in Birgunj. 

A. 	 ICRISAT Staff 

- Y.L. Nene, Program Leader for Grain Legumes 

(Pathology) 

- Onkar Singh, Chickpea Breeder 

- K.B. Singh, Pigeonpea Breeder 



Date L tivi ad.Centacs 

B. Parwani ur Staff: 

- R.P. Shah - Pulses Improvement Specialist 

- R.P.Cbaudhary - rdce Improvement (Agronomy) 

March 27 Travelled to Nawalpur Agriculture Station 

(Sarlahi Station), Janakpur (Japanese Agri

culture Development Project), and liardinath. 

A. SarlahiL 

- H.X. Jayaswal 

- D.S. Quthic 

- National Oilseeds 

Development Programn 

(Sarlahi) 

- do & Oilseeds Coordinator 

B. aalmDu r/NHrdj_%_t! 

- B.N. harmacharya - Agricultural 

JADP 

Officer, 

March 28 Travelled from Janakpur to Biratnagar, 

the Jhumka seed Hultiplication Fani 

- Chit Ranjan Yadav - Farn Ilaniger 

visited 

March 29 Travelled from Biratnagar to Klankai Irrigation 

Farm (S.E. corner of epal) and returned to 

Biratnagar: 

- K.P. Dhungana - Agronomist 

March 30 Travelled to Tarahara Agriculture Station 

and to Dharkuta. 

"'A. At Tarahara we net 

- Bharat Dfngol, Station Director 

- D.N. Chaudhary Assistant Agronomist 

B. AtK.qoD&P in Dhailkuta (Koshi Hills Area 

Rural Development Project) we met: 

- Nick Foster, Irrigation Engineer 
(PG Student) 

(V 



- vi 	 -

SAcjvitv 	 arLQnCMtVt. 

David !.andley-Clarke, Cartographer
 

Anthony (Tony) t,illet, tgricultural Advisor, OD,
 

March 31 	 Travelled to Hills and trekied 1i--hours to EOLJJ

bas Agriculture Center (ODA fin--.nced); toured 

the 	station and met: 

- d.D). Moir, Manager, PAC 

- Terry Green, TCO PAgronomist 

1H.13. Than( , xtension Officer 
_ S.P.~ Chand , A.sitn t ' ronomist 

April 1 	 Travelled from Pakhribis to Biirgunj: arrived 

at 7 p.m, (no stops) 

April 2 	 Birgunj to Kathmandu (arrived at 5 p.m.) with 

stoos at: 

A. 	Baa.UtAZ Elsherie. !)evclopment Centre - about 

20 Kn. eest of i hratpuv. 

B. 	 Y'.,ipriuri Chitvan 1lorticultural Frn - about 

I tr.i rom* ;Lbratpur. 

C. Rairmur Agriculture ;ta tion/Institute for 

Agriculture or I Animal Sciences (IAAS) 

abont C) V:. from rh:-ratmur: 

- Vishnu S.h.rloa, !'Ma z Coardintar 

- Kaushrl I. Lal, M1l<Aize -rT,,eder 

follow-April 3 - 17 	Kathmando: working on report a, attcnding 

ing meeting;s with i],l/E oflicils {nd others: 

A. - on April 16. 

B, 1 ~Lt3~fl 	- April 3, 7, 9, 11, 15, 16 

C. 	QSID- April 3, 5, 9:
 



- vii -

Date Activity and Conta.cS 

- Gary 

- J.R. 

E. Alex, 

Kansakar, 

Agriculture 

Engineer 

- Dharhla R. Suvial - Accounts 

D. _DRC - April 15 - 17: 

- N.j. 

- i.P. 

Riley, 

Bharati, 

Progvla!m Officer 

DOip. Agronomist 

(N. Delhi) 

E. _CPJ§SPIS5/IADS - r1tily: 

- Carl 1, 1Little, Project Supervisor (ICP) 

- S.S. Bal, Project Su'rrvisor (SPIS) 

- K.D. Sayre., Agronomist (C5P) 

-. 1.11. Freeman, Consultant, IADS/ICP 

- '.Kalim Qa-Ar,E:xtension Specialist,IADS/AERP 

- R.R. Harwood, Program Officer (Asia),IADS 

- .I. Iltis, Consultant, 1ADS/1CP 

- J. Taulonis, PCV (millets) 

April 18 Travelled by road to Jiri ana Kabhre Agriculture 

Farm (1700 m.);enroute visited the Bonch Inte

grated !.ill Development Farm (Swiss support) 

trekked one hour into L(nbhre Farm: 

- K'edar ,ath Adhikari, Asst. Agri. Officer 

- Nagher Hfussain Kalim, Asst. Agric. Officer 

April 19 Returned 

route at 

to Kathmandu about 5 p.mi. stopped en

the Panc khal Horticulture Farm about 

45 krn. east of !k'athmandu: 

- Bhola Adhikari, Officer-In-Charge 

April 20 - 30 Kathmaadu: worked on report and held followup 

meetings with various agencies: ICP, SPIS, Khu

maltar (Agronomy Division), U8A1D. Also attended 

/V 



- viii -

Activity and Contacts 

meetings vith \inrock, 1ADS, and ADC officials: 

- R.D. Havener, President (Winrock International) 

- A.C. McClung, Presicent (IADS) 

- T.tM1. Smith, President (ADC) 

- J.C. Cool, Project Supervisor (ADC/Nepal) 

- 1M.B. \,lllace Field Staff Member (ADC/Nepal) 

- ICP/SPIS Fleld Staff (Previously noted). 

Pay 1 - 9 Kathnandu: held several meetings A4th ICP, SPIS, 

USAID, 'hiumaltar and DOA officials; completed 

consultancy report on grain legumaes (with 1:.P. 

Bharati); and prepared a draft proposal for 

IDRC funding for the Pulses Program. 

May 10 New Delhi: mnet with Dr. I.i. Riley and colleagues 

on the Pulses Program proposal. 

flay 11 - 13 Travelled by air to London (2 nights) and Orlando, 

Florida (arr. 7.30 p.m.) 

Terminated assignment. 


