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T Management of Agricultural Research and Technology 

MART) project, begun in the mid-1980s, is a major endeavor 

to increase the effectiveness of Pakistan's agricultural research 

system, and to develop its human resources and strengthen 

its institutions. 

Leading this ambitious project are scientists and admin

istrators in the provincial agricultural research institutes, the 

Pakistan Agricultural Research Council (PARC) and its National 

Agricultural Research Center (NARC), agricultural universities 

and related agricultural research institutions, and agribusiness 

leaders, including farmers. 

The project is funded by the U.S. Agency for International 

Development (USAID) The Pakistan USAID mission project 

managers and their colleagues add value to the program 

through collateral activities. 

Collaborating with the Pakistam and USAID lepder~hip 

is a team of advisors fieided by Winrock International Institute 

for Agricultural Development, a private nonprofit organization 

that manages environmentally sensitive, sustainable agricultural 

aixd rural development projects around the world. 

The project's objective of strengthening the management 

of the country's agricultural research system is emphasized 

by the facts that ( I) agriculture is Pakistan's most important 

economic sector, ard (2) agricultural research provides the 

highest payoff from the investment of development dollars. 

The following statements prove these two points. 

Agriculture dominates Pakistan's economy. More than 

two-thirds of the country's people live in rural areas, most of 

them in some 45,000 villages. Pakistan's agricultural economy 

accounts for one-third of the country's investment. About half 

of the nation's gross domestic product is agribusiness based, 

from producing farm and forest products to collecting, storing, 

processing, .3nd distributing those products. 

Cotton, rice, wheat, sugar, edible oils, milk, and meat are 

the principal farm products. Viewed from another perspective, 

people in Pakistan's agricultural economy consume more than 

half of the nation's household products, provide two-thirds 

of its employment, and produce three-fourths of its exports. 
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Investment in agricultural research has a high payoff. 

Making the agricultural sector more productive is critically 

important to Pakistan, and increasing its productivity is largely 

based on agricultural research, such as developng new tech

nologies, making them available to farmers, and getting them 

adopted on the land 

Three agricultural econonists-two from Yale University 

(USA) and one from Pakistan-conducted a comprehensive 

study of returns from invcstments in agricultural research in 

Pakistan. They found that agricultural research has produced 

economic growth in agriculture at a low co,t, and that growth 

has been vital to Pakistan, with its rapidly growing population. 

The economists conclude in their scientific report that for 

more than 40 years, agricultural research in Pakistan has been 

one of the country's most productive ventures 

What this report comprises. This publication is a progress 

report about the partnership of the Government of Pakistan, 

USAID, and Winrock International in implementing the 

research management and administration, information transfer, 

and training components of the MART project as embel

lished to include farming systems research and agribusiness 

development. As such, the report 

" provides a brief history of Pakistan's agricultural research 

system to put the project in the proper context 

" explains the project's components, goals, and objectives 

" describes how the Winrock componeaits are being 

implemented, including some of its successes and 

areas where it falls short of expectations 

" defines constraints to the system's development and 

suggests changes that allow the system to progress 

more rapidly 

The report is based on discussions with officials of 

provincial agricultural research institutes and agricultural 

universities; extensive interviews with leaders and former 

leaders of PARC, including NARC; talks with private-sector 

people involved in agribusiness, including farming; discussions 

with USAID officials and Winrock advisors and consultants; 

and reviews of project research, training reports, and 

government documents. 

2 



ITI 



P A 1 T N E I S I N P H C G I E S S
 

Pakistan', agricultural research system has come 
a long way in a relatively short time It has well-

trained people who conduct agriculuIrl research 

in the provincial agricultural research Institutes, 

in the agricultural universities and other research 

organizations, and in the Pakistan Agricultural 

Research Council PARC The system possesses 

modern research facilities in the provincial institutes 

and universities, and statr-or-the-art research, audio/ 
visual, computer laboratory, and training facilities at 
the National Agricultural Research ('enter (NARC) 

Many partners have collaborated wili the 
Government ot Pakistan and its agricildtural research 
leaders in the provinces and at the i,ational level 
in attaining the systems progress 

G 110'W I NG 'I' I S Y S T E N 

'I'll II I G i T N E'It S III V)SI PA lIt 

The rapid giowth of Pakistan's agricul tral 


research system began in the id- to late- I96Is 


That is when the new higlh-yielding, shoit-strawed, 
fertilizer-responsive varieties Of wheat comIllIng o.t 

of the Internatioial NMaize and Wheat Improvemeint 

Center (CIMNIM F)in NMexico and of rice developed 

at the International Rice Research Institute IIRRI) 

in the Philippines were successfullyintroduced into 

Pakistan Much of the adaptive research, variety 

testing, and plant breeding work was conducted 
within the provincial agricuItuial research ns:itutes. 

Among Pakistan's partners in achieving the 
massive increases%in yields and production ii what 
has been called the "tile green revolution" were the 
Ford Foundation, LSAl), CIMNM1Y1 and IRRI These 
achievements set the stage for reviewing the Pakistan 
agricultural research system to determine its needs, 

A major USAID project initiated the process. 
Two Joint Pakistan-American Agricultural Research 

Teams reviewed agricultural research in Pakistan and 
found that inadequate applied research was limiting 
the country's agricultural production They found that 
the agricultural research capabilities urgently needed 

strengthening and recommended that the country's 

AgricultUral Researci Council cstablish research 
centers to better serve farmers' needs Shortly alter 
the second team's review in 1973, a majot USAID

funded project entitled, "Strengthening of Agricultura! 
Research Capabilities in lPakist:n',' was put Into effect 

The projec strengthened the national coordi
nated research orogranis by bringing together scien

tists hi-om provincial instutions and hom thL national 

level to share their e\pertise on various aspects of 
a commodity in an integrated fashion Objective was 
to help increase agricultural production and improve 

farmers' incomes 

Another majoi activity of the project was .)In

struting NARC, one Of the tew fedeal agiicultural 

institutions in Pakistan ( onstrutn I followed several 

years of discussion, planning, land acquisition, road 
construction and architectural design The main 

facility--whith includes admilistIaMon ofilces, labO

ratory blocks, a I hraiy, auditorrum, ti ar mg center, 
and hostels hIi h)using trainees and ithc i visitors
was finished in 198I4 

The center tackles piobletus nt adequately 

addressed by the ptovincial agilcultuLal research 

irstituttons or that reqtIire investigation in a well

equipped and -stalled cemral facility 

IIIdeveloping national coordinated research 

programs, constructing NARC, providing trainiig, 

lending te,_hnical assistance, and supplying corn 

modites, the LISAII) proj,:ct ,,trengthened Pakistan's 

agricultural research and laid a sound base for an 
effective national agricultural research program 

A World Bank project continued tLe growth. 

The World Bank was the country's next major partner 
in its Pakistan Agricultural Research and )evelopment 

Project (ARP I) The ARP I project provided funds for 

building a PARC headquarters office building, con
structing the Farm Machinery Institute at NARC and 

expanding certain other NARC facilities, financing 
PARC's grant support to provincial rescarch Institutes, 
sending research staff abroad to earn master's and 

doctorate degrees, and obtaining short-term advisors 

and technical assistance 
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coordinated programs. 
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The MART 
 akistan's four provinces, as ftsproject strengts the agricultural research ;n9tstutes i each of well as two major tederal institutions. 

M Ph ItTA N T D AT E S IN T 11 E that became Pakstan Some independent commodity
S YS TE M Is D !E'V E.1,)41) M EbN T committees had separate funds and research stations, 

Pakistan's agricultural research system is but their work came to a standstill soon after partition 

comparatively young Born in 1947, itg4rew in the The new nation confronted many problems, 
1970s, spread ws wings in the 1980s, and is taking and the importance of a central research organization 
flight in the decade of the 1990s was discussed several times by succCssive federal
 

When the Indo-Pakstan Subcontinent was cabinets.
 

divided into Pakistan and India in 1947, several agri- In 1947, after partition, participants in a Food 
cultural institutes were conducting research in crops, and Agriculture Conference in Lahore recommended 
animal husbandry, forestry, and fishenes in undivided establishing a Pakistan Food and Agriculture Council 
India. These institutCs were not located in the areas to continue agricultural research in the countt' 
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In 1948, the Government of Pakistan set up In 1981, anational ordinance created aDivision 

asmall Food and Agriculture Committee to deal with of Agricultural Research, increased the authority of 

all commodities except cotton and jute The com- the Pakistan Agricultural Research Council (PARC) 

n:ttee promoted scientific, technological, social, and within the division, and lodged it in the Ministry of 

economic research relating to food and agriculture, Food, Agiculture and Cooperatives The chairman 

coordinated agricultural research, and disseminated of PARC was appointed Secretary to the Government 

knowledge about food and agriculture, of Pakistan These changes increased PARCs effec-

In 1951, the Food and Agriculture Committee tiveness in planning, coordinating, and evaluating 

was replaced by the Food and Agriculture Council, agricultural research. 

an exccutive body that was assigned the same In 1982, aWorld Bank project review and 

functions as the committee a.3praisal was followed by approval of the Pakistan 

In 1964, the council was replaced by the I-gricultural Research and Development Project 

Agricultural Research Council (ARC), which con- (ARP I), which provided finds to build aPARC office 

ducted agricultural research in provincial institutes building, construct the Farm Machinery Institute and 

and disseminated research findings, established expand other NARC facilities, finance PARC's support 

liaisons with other nationz'l and international sci- to provincial institutes, send research staff abroad for 

entific organizations, accepted fees and donations; advanced degrees, and obtain advisors and technical 

and made grants and awarded fellowships for assistance. 

agricultural research In 1982, a team reviewed the USAID-funded 

In 1968, the first Joint Pakistan-American project, "Strengthening of Agricultural Research 

Agricultural Research Team reviewed agricultural Capabilities in Pakistan'. The team found the project 

research in Pakistan and found that inadequate applied strengthened PARC's research capability more than 

research was limiting the country's agricultural pro- the provincial institutes and recommended strength

duction The team recommended that ARC establish ening the provincial agricultural research institutions 

research centers to better serve farmers' nceds. to develop abalanced federal-provincial system. 

In 1973, the second Joint Pakistan-American In 1984, the Government of Pakistan and 

Agricultural Research Team reported that ARC and USAID developed the MART project to strengthen 

the agricultural research capabilities of the country the provincial research institutions and improve 

urgently needed fortifying Shortly after that, amajor the system's performance in five key areas: research 

USAID-funded project entitled, "Strengthening of management and administration, information 

Agricultural Research Capabilities in Pakistan,' was transfer, training for the agricultural research net

put into effect. work, arid-zone resea.ch, and wheat and maize 

In 1974, USAID's partnership with Pakistan coordinated programs. 

to strengthen its agricultural research capabilities In 1986, Winro,-k International Institute 

began. The project's chief elements were to develop for Agricultural Development began carrying out 

national coordinated research programs for major the first three parts of the project in collaboration 

agricultural commodities, construct a national with the agricultural research institutes and training 

agricultural research center (NARC), lend technical institutions in all four provinces, the agricultural 

assistance, train research scientists, and provide universities in the NWFP, Punjab, and Sindh prov

commodities. inces, and PARC and NARC. Two international 
agricultural research centers assisted in the other 

two components. 
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S11U P II () V I N T I IEL S ' SS T ISYE S 	 + improve the ability of AZRI to plai and carry 

I It II F ( ) It I A N : E T I I I I I(G I I out effective resealch on agricultural problems 
M A I T of the arid and hligh-altitude ai eas of Balochistan 

LISAII) MART project funds are used to procure and smldat aicas of Pakistan 

technical assistance, tramng, cmLmodities, and 	 + impiove the system's reseaich and outeach 

construction services, and to suplport field studies 	 capability in wheat and maize 

and demonstrations needed to The esearch management and admilnisttation, 
" 	 increase the capacity of the provincial agi icultuial information tranIf ci, and training comriponients of 

ieseatch netwoiik aid PAR( to plai, manage, the MART project cover all but the last two items 

and evaluate Pakistan's agiiculttiial ieseaich needs on the hst It is an anlbltlOLs tiiideitakini;,, and in
and prioiitiCs Clude's most of the activities any national agricultural 

" strcngthen the netwoik's c.apability to use, manage, research system ws'oiuld like to accomplish over tine 
and accOLI[It for finan al rcsour(.cs The objectives and activitiCs o 01 the e 

" strengthen the opeating linkages between federal componrnts of the LISAII) MART proleCt imple

and provincial ieseaich oiglanizations, agricultural mented by \Ximi ock and Pakistai lcadets alie 

universiMes, and e\tensioo peisoiiilil outh ned on the following page
 

"establish liiig-teit illiistittiioial linkage between p
,s 

the Pakitani agi iciltal ieseach netwoik andP .
 

selected tegional anid in ternationoal i eseai cl centeis
 

+ 	establvis aci itical miass of i esaichi skils arid
 

managel a talent within the natioiial agi icultuiilal
 

reseaich netwoi k
 
" 	 strengthe thie ntwork's ,ap1atcity ti i odicU and
 

dlisswIliiate mew liiolo9iel IesoIIsIVe i' tile
tecII 

needs, Of cliei t gi nips) 

" expand in-seivce i aming capalbility at tie ledcral
 

anid provinil1 l(VIvl
 

" stre tgthl tlie ability'Of ,elect ed Cominm11odi ty 
 A MAR [+provincial advisor for P unijab, left, disclisses vlillenti, of 

research lpi ogianis to geriiate ieclevant a Winrock-iiiilementd part of the project with PARC's chairman 

technological packages 

" 	 develop aid put into effect mechamnisis to
 

increase the PakistamI p Vate dgiluin",s sector's
 

partici)atioi in identifying iesearch needs,
 

.ondticting res'aich, and using and dissininatiiig 

reseach result 
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The research management and administration 
component strives to overcome the deficiencies 

identified by the team that evaluated the USAID 

research-strengthening project. The team found that 

" the research organizations are diffused 

" resources are unevenly distributed 


" priorities are lacking 


" resources are irrationally allocated and 

inadequately accounted for 

" linkages between agencies are inadequate 

" major gaps exist in the research programs 

" research rystem managers lack management 

training 

Activities to overcome the deficiencies include 

" using long- and short-term advisors for special 

studies 

" developing afarming systems research program 

" improving bookkeeping, accounting, and 

management information systems 

" integrating research and outreach activities 

The information transfer component 

objectives are 

" to make reseacch results readily a-, ailable 

to potential end-users and the general public 

+ 	to disseminate information in ways client 

groups can understand 

The project pursues these objectives through 

" technical assistance 

" training in producing and disseminating media 

and technical information packages 


" constructing and equipping amulti-media 


production center on the NARC campus 


The training component goals include improving 

the agricultural research system's capacity to 

" identify personnel needs 
" define educational and skill-development programs 

to meet those needs 

" develop and institutionalize in-service, ir .ountry 

career-development courses 
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Steps to attain these objectives include 

+ 	assessing personnel needs 

j. preparing along-term training plan 

+ 	instructing the training staffs in the provinces 

and at NARC 

+ 	expanding the NARC training facility 

+ 	developing and conducting n-country training 

courses 
+ 	improving overseas training programs through 

selecting qualified participants, preparing them 

for departure, and supervising their academic 

programs 

The following chapters include reports of how 

these components of the MART project are being put 

into effect by Pakistani, USAID, and Winrock partners. 

S T It E N (; r !! E N I N G 

MA N A G E M E N T 

A N D A i) M I N I ST II AT I 0 N 

Strengthening the management and administra

tion of any organization :s acomplex task. For the 

Pakistan agricultural research system, it iscompli

cated by the fact that geographically, it isspread 

out; organizationally it involves national, provincial, 

and intergovernmental entities; structurally it in

cludes people and agencies outside the neat chains 

of command, and; culturally it does not lend itself 

readily to some western management principles. 

The goal of strengthening management and 

administration is imbedded in most project initiatives 

and ispursued by Pakistani research leaders, trainers, 

and educators at the provincial and federal levels. 

Although no magic solution can upgrade these 

skills, several approaches to making incremental 

improvement in the research system's management 

are being taken. 

The following illustrates how-the MART 
project approaches the challenge of strengthening 

the system's management and administration at 

the provincial level. 
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TII. PRtoJICT Farming systems iesearch (FSR) was found to 
S T R E N G T I E N E I) be the most efficient way to facilitate the flow 

M'A N A (; E M E N '' of information fron resear( hers to farmers and 
IN 'IlE PROVINCES vice versa 

The MART provincial research operations The provincial re earch operations specialisi and 
specialist (PROS) in the Sindh and Balochistan, provincial agricultural research leaders becaiie 
collaborated with his Pakistani colleagues to determine actively involved with MART farming systems 
those systems' problems. Together they developed research programs in both provinces 
ways to solve their problems as one aspect of training + Researchers recognized the need to review 
provincial staff. Working together, they developed statistics and to update their knowledge of 
a research master plan in Balochistan field-plot techniques 

Research system constraints were found. The project PROS introduced a user-friendly 
The directors and kIades of the different sections program that runs on MS-DOS and has screen 
of the Tandojam (Sindh) and Sariab (Balochistan) prompts to guide users through each step The 
agricultural research institutes and the project PROS instit-ite researchers now l-arn about statstics 
reviewed the management and administration of by performing their own analyses 
the systems The reviews showed that the first con- Further, with the help of two professors from 
straint to the systems was the usual one-inadequate the Sindh AgricultUra University (SALI) and 
operating funds This meant they needed to develop a statistician from the Tandolam Agilcultural 
a more efficient research program Research Institute, the PROS developed a 

Aside frorn funding problems, the major two-week course in planning, analyzing, and 
constraints to effective research at both institutes interpreting agricultral experiments. The 
were found to be cotrse has been presented at SALI and at the 

+ Unclearly-defined research objectives. Sariab institute 
At the institute level, research initiatives were 

determined pimarily by the funding available 

frori national and international sources and the " 
individual interests of researchers At the ctron ,. 

level, researchers wanted to create results that 

could be Cited in their institute's annual r'poit 

Objectives can be clar lied by developing amaster 

research plan The projct advisos worked with 

managers of the Sanrab AgiiCultutial Research 

Institute Indeveloping such a plan, described 

later in this report 
+ Recommendations were not tested on farms. .. 

The extension service norrially assists with on- A 

farm testing, but theie is little extension activity 

in either the Siidh or Balochistan provinces 

Agrirultural researchers must keep in mind the ultimate users of 
their findings-armers Itke tl is one in the Sindh 
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RESEARCIlERS DEVELOPED
 

A MASTER RESEARCH PLAN
 

An important step in improving the management 
and administration of an agricultural research insti
tute is examining its needs and developing a master 
plan, a route to follow The l3alochistan-Sindh PROS 

began executing such a plan with managers of the 
Sariab Agricultural Research Institute while still 

in the province The following steps and recommen

dations emerged from their work toward amaster 

research plan 
Allocate resources based on a priority 

system. Balochistan has five ecologic3l zones, each 
with different agrochimatic and soil-formation factors 

to consider, some of the factors vary within zones 
The first level of allocating resources is between 

zones, then between crops within the zones, and 
then to problem-oriented research subjects. 

Establish research substations. Breeding 
materials and production techniques need to be tested 
in the different zones The MART project PROS and 

the station managers agreed that substations need to 
be established in each of the zones, and they devel-
oped guidelines for them. They also listed equipment 
needed to carry out the research and developed a 

training plan to prepare scientists to continue their 
responsibilities at the station and substation levels, 

Reorganize research sections. Master plan 
developers recommended that, in order to improve 

coordination, managers should consider organizing 
the research institute's sections by major crop groups. 
Resources could be allocated according to the eco- 
nomic importance of each crop and the area planted 

to it in the province. Research scientists in each 
section could see research results flowing through 
asequence of stages until recommendations are 
tested in farmers' fields. 

These highlights indicate the kinds of decisions 
that must be made in developing an institute research 

master plan, which isan important step in strength-

ening research organization and management. 

The MART project advis(_rs collaborated with provincial institutes 
inplanning research to test crops in widely varying conditions. 

MA N AG E M E N ' T R A I N I N G 

I S A N 0'llT1 E it A 11P It 4 ) A C 1i 

The USAID-Pakistani-Winrock partners 

imlplementing the MART project provided manage
ment training for rescarL.h system managers. The 
partners hired consultants to dv'.Aolp training modules 

on different elements of agricultural research system 
management such as fin'ncial management, personnel 
management, and experiment station management. 

For example, a trio of consultants prepared and 

conducted acourse on the planning and evaluation 
of agricultural research Another team of consultants 

presented acourse on managing an experiment 

station. Yet another prsented shortcourses on how 

to prepare project proposals 
A modern double-entry accounting system was 

installed in PARC and at NARC. A Pakistani-chartered 
accounting firm reviewed NARC's financial proce

dures and suggested ways to improve them. The firm 
recommended computerizing the accounting system 
and revamping accounting and procurement practices. 
A series of seminars were held for NARC and PARC 
staffs to train them in the proper procedures. 

Now, within seven days of the end of the month, 

decision-makers have financial-status reports of the 
institutions. 



Gaining necessary financial support. Writing 

successful proposals to obtain money for conducting 

research isan important management task Three 
groups of Pakistans-two classes of advanced-degree 

students in USA universities and agroup of senior 

pi.-vincial and PARC agricultural research managers-
received intensive instruction i writing project 
proposals at Winrock International headquarters 

in Arkansas (USA) in 1990 and 1991 
Proving the value of agricultural research to those 

who determine the system's budget isa prerequisite 
for gaining finincial support To provide solidly based 

reasons for increased funding, the MART project 

commissioned anoted Yale University (USA) econ-
omist, one of his graduate students, and a Pakistani 
agricultural economist to make an economic analysis 

of financial costs and returns to agricultural research 
in Pakistan A popular publication that highlighted 
the results of this analysis was widely distributed 

to decision-makers 

Project consultants reviewed management. 
Management reviews of organizations are hard 
to plan and conduct. They are comple,, and ntdff 

members often resist them. When amanagement 

and operational review of the University of Agri-
culture Faisalabad was found to be too formidable, 

university officials and MART project advisors 

began reviewing individual departments, starting 

with soil sciences. 
As another example, PARC's leadership and the 

MART project obtained consultants to (I) review 

NARCs maragement, (2) help develop the center's 
research master plan from 1988 to the year 2000, 
and (3)develop a physical master plan for NARC. 

The NARC management review team included 

three prominent Pakistanis-the vice chancellor 
of the Pakistan Forestry Institute, the vice president 
of the Inte,-national Islamic University, and a high

ranking government administrative officer-as well 

as the head of the institute that reviews agricultural 
research institutions in the United Kingdom. 

The team spent three weeks interviewing NARC 

staff groups looking at financial organiztion, man
agement oi production, personnel policies, and so 
on. It also gave informal training on how to review, 

monitor, and evaluate research projects. Its best rec

ommendations were incorporated into the research 
master plan for 1988 to 2000. The master plan process 
began with the chairman of PARC calling ameeting 

to tell the NARC staff of the importance of the review 

and to urge them to devote time and effort to making 
itaworthwhile endeavor. 

An important part of gettnig funds to conduct rescarhh is writing proposals that appeal to donors, be theN private or pubhlic Three ikroups of 
Pakistani researcher, got intensive instruction In how to write suc cessfol proposals at Winrock International, Arkansas (LISA) as part of the MAR I 
project Tins ison(: of the groups, shown with their instroctors and support staff. 
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Early on in the planning process the MART 

advisor and his Pakistani colleagues prepared a com-

prehensive survey document so senior staff could 

list important research topics, give estimates of the 

projects' costs, desci ibe the necessary equipment 

needed, and present similar information 

Committees were formed to evaluate the various 

components, such as livestock research, crops 

research, equipment needs, and so on, and to assign 

priorities These committees narrowed the research 
topics to eight to twelve main research thrusts 

and estimated how much the new plan would cost. 

To implement the plan, the committees requested 

that the National Commission on Agriculture increase 

icearch lifunding by 10% per year until the level of 

suppli t was doubled National fiscal realities inter
vened, however, and the budget was cut, so tile 

proces shifted to reconmending what thrusts were 
to be Ait and which should be continued The process 

cOiiti niles and will Ineed occasional updates 

I)eveloprng the physical master plan-the third 

pai t()I the review and needs assessment of NARC-
involved designing buLildings, ollices, laboratories, 

and othei facilities so that stall members could coil-

diuict needed reseatLi and support activities The 

NARC leadeiship, MART advisors and consultants, 

and the architect worked through these challenges 

Developing the research master plan and the 

physical master plan included developing, "wlilting, 

and publishiig two well-dcumeiited volumes 

that sumnarize the findings 

Advisors designed the AVC-T! building. 

Working with Pakistani research leaders and the 

decignated architect, MART project advisors managed 

the design proccss foi the audio/vIsual center-training 

institute (AVC-TI) building at NARC, which was 

constructed with LISAID funds Lpon its completion, 

Pakistani research leaders, USA ") project managers, 

and the advisors wrote spcifications for and procured 

computers and audio/visual equipment to enable the 

center to serve its intended pur poses. 

- / 
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Provincial MART farming systems research is condcted at six sites,
 
NARCs FSR approach i, tested at Fatehanmg
 

I, I 1 I N ( I, S 1k1I 1 F A Ii i , It S 

E A It N III G II I."It I N C ( NI E S 
In terms of ntubers, agi iculture III Pakistan is 

primarily a small-farner activity, 70% of the farmers 

operate less than five hectares They manage complex 

crop-and-livestock systems, and do not simply raise 
wheat or rice, btlaloes or goats 

Their farming systems ale dliversifed so they 

cail adjust to seasonal changes II temperature, rainfall, 

marketing conkjition%, and the availability of labor If 

the weather isn't good for one crp they can fall back 

on another or on raising livestock Small farmers can't 

risk their livelihood on one crop, for fftalure of that 

crop could le disastrous for their families 

These smaller larmers need research to help 

them with their diversified farming operations While 

conventional comnmodity iesearch coitributes greatly 

toward increasing Pakistan's agricultural productivity, 

it primarily benefits large farmer, who specialize 

in one or a few agricultural comiodities 

The small farmers may riot adopt production 

technology developed at the research institutes for 

any of several reasons, they may lark credit, pro

duction Iiptits may iot be available, they may be 

unwihing to assume the risk of trying new practices, 

or they may riot hear of tue new technology 
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Recognizing these facts, the MART project 

introduced farming systems research (FSP) meth-

odology and practice to Pakistan in 1987 as 

part of the compcnent fo-using on strengthening 

management and administration 

flow FARMING SYSTEMS 

RESEARCiH WORKS 

Farming systems research, designed to help 

small farmers, recognizes the complexity of their 

production decisions, and considers the lactors 

that affect their adoption of new technologies or 

their adaptation of existing ways of doing things 

FSR scientists work with farmers to 

" identify priority problems 

" look at constraints to solving those problems 

" consider such factors as household needs, risk-

tolerance, labor supply, and financial situation 

" test improved technology based on the whole 

farm's soil-water-crop-Iivestock system 

The objective of farming systems research 

is to increase farmers' productivity and net farm 

income FSR verifies experiment station technology 

and adapts it to specific agro-ecologtcal conditions. 

It complements but does not replace experiment 

station research. 

FSR teams begin by conducting diagnostic 

surveys. The FSR teams begin their work in a dem-

onstration area by conducting diagnostic suiveys 

to understand the indigenous crop-and-livestock 

farming systems, find gaps in the systems, and look 

for ways to fill the gaps. 

The gaps are filled thiough two basic approaches: 

" grafting, which is improving on what the farmer 

isalready doing 

" introducing and testing new technologies 

Both approaches include testing improved 

technologies under local conditions and determining 

whether the new practices are economically and 

socially acceptable. For example, in Pakistan's Islamic 

society, some activitic, are considered socially 

unacceptable for women to undertake. 

v MIN. 

M 

.
 

MART FSR teams learn of local farmers' problems, develop possible 

solutions, and test ideas in the context of the farming systenis used 
in the comr.unmty 

F S R TA K ES 

A MU LT I DI S C I P LI N AlRY 

A P P RO A C !H 

The MART FSR advisor and the national FSR 

coordinator established a national FSR coordinating 

cell at NARC They developed program guidelines, 

planned thc program, and brought scientists from 

the provincial agricultural research institutes and 

agricultural universities, extensionists, and represcn

tatives of private firms together to establish the FSR 

programs. Economists, agronomists, animal scientists, 

and researchers representing other disciplines were 

on the teams MART added women scientists to work 

with women farmers 

-he Pakistani national FSR coordinator said that 

assembling the teams was a new kind of undertaking

getting researchers to shift fi om commodity-oriented 

work to cooperating with scientists from different 

institutions and disciplines to research farmers' needs 

and help them The FSR leaders sought out eager, 

bright, and practical scientists. 

FSR sites were established in all four 

provinces. Farming systems research sites were 

selected where the new approach could be demon

strated and where there was promise of achieving 

14 



An average of 25 to 30 interdisciplinarybenefits for participating farmers. Two sites 
srientists and extension officials from different 

were established in the Smdh, two in the Punjab, 

one in the NWFP, and one in Balochistan. institutes attended the workshops, seminars, and 

The national program coordinating cell technical shortcoUrses Field days attracted many 

farmers, government administrators, extensionists,established a site at Fatehjang in the barani (rainfed) 

region of the Punjab about 40 kilometers from the and private-sector people. Twenty postgraduate 

students used their FSR intrnship experienceNARC, the cell serves both to implement a research 

progidm-, and coordinate the national program. in writing their theses 

Through the traveling seminars, key FSR 

X N D O IT R E A C I researchers from all the provinces visited twoT ii AI N I N G 
or three farming systems research sites during anABRE IMPORTANT 

Training in FSR methods was important in 	 appropriate stage of the growing season to evaluate 

the trials, talk with farmers, and learn from eachintroducing this new and different research approach. 

The MART FSR advisor brought in expert consultants other's successes and mistakes The traveling semi

nars were held once or twice ayear, with no site 
to conuIL.t in-service training within Pakistan. The 

project provided funds to send promising scientists being visited more than once a year 

Extension's role varied by province. Theabroad lor training Team members were trained 
involvement of extensionists, considered important

through technical shortcourses, workshops, seminars, 
from the beginning, varied from province to prov

conferences, internships, postgraduate theses, and 

ince and sometimes from site to site In some cases,traveling seminars 
extensionists took an active part in planning, in 

identifying farmers and sites for research, in working 

at the technical level at the sites, and in conducting
A " 

demonstrations, others chose not to be involved 

. in the program 

rI, Women were integrated into the FSR program. 

The FSR team leaders studied ways to integrate 

women into the FSR program. A national workshop 

on the role of rural women in farming systems 

research was held at NARC, and a woman scientist 

4, 'becamc part of the national FSR coordination cell 

at NARC. 

Two FSR projects for women were implemented 

at Fatehjang, the national FSR cell site A multidisci

plinary team of women scientists working in the-


MART project trained rural women on tile proper
 

Women scientists working in the MART priiect trained rural use of chemicals in,ontrolhng rodents and insects
 
women to vaccinate chickens to protect the birds from aprevalent
 

in stored grain. They also introduced an improveddisease 

vaccine to protect chickens from a prevalent disease 

and tai 4ht women how to administer the vaccine. 

As ares,,!t, stored giain losses were reduced and 

poultry disease losses fell. 
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I-ow THlE FSR TEAM Diagnostic surveys showed that the major
 
W ) II K E ) I N TIH E S I N I) II constraints to crop and livetock production
 

An example of how an FSR team works will 
 were the same at both locations Crop production
illustrate this approach The 12-person multidisci- was constrained by the low-yield potential of the 
pinary farming systems research team in the Sindh local varieties, improper fertilization, poor pest
chose two taiget sites for the initial stages of their 
 management, and pooi land pieparation Livestock 
program The team comprised subhlect-inatter production was held back by pooi health care and 
specialsts Irom the Sindh Agricultural University, inadequate Cedig (Lue to a shortage of fodder during
the Tandojam Agic ultural Research Institte, and some months of the year The FSR team grafted some 
the Atomic Energy Agilcultural Research Cen-er. innovations onto what the farmers had been doing
The MART FSR advisor and the provincial research The payoff: increased profits for farmers.
 
operations support specialst piovided technical 
 The following examples llustrate the value to
 
assistance 
 farmers froilm farming sysems research
 

Farmeis at each site used typical indigenous 
 At the Hala site, when an improvd variety

practices to grow crops economically important 
 of mungbean, 20-21, w,,asinoculated and properly

in the area At the Hala site, farmeis gi ow cotton fertilized, it increased net returns by Rs 
 3,454
 
and wheat At the Tando Mhohammad Khan 
 per hectare The area planted to munghean 20-21
 
site, larmei s grow sugaicane, tice, and wheat 
 increased three-fold within two years 

l)eep plowing, land leveling, improved pest 
management, and planting the cotton cultivar 
NIA1-78 hirought a 1-Icost-benelit iatio to cooper
ating farmei , as compared to those ollowing nor
mal cultural piactices and giowing the local cotton 

varieties At the Tando Mohammad Khan site, 

cooperating larleis who Interclnipped sugarcane 

with radishes increased net income by Rs 1-1,108 
43 ' , per hectare as compared with traditional practices; 

titer-cropping with llon increased ilnCOmle b,iIo 

Rs 6,7)3 
Livestock tests showed that sugarcane tops 

could be used for silage and that adding urea 
increased the digestibility and nutritive value of 

rice straw. 

This farmer increased his net income by growing radishes between 
rows of sugar cane, an example of farming systems rLsearch payoff. 
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H OW T H E F S R T E AM The chairman of the University of Agriculture 

W O R K E D I N T H E P U NJ A B Faisalabad's livestock management department, 

In 1987 and 1988, farming systems researchers a champion of farming systems research, said an 

surveyed two farming communities near Faisalabad. important part of the farming systems approach is 

They looked at small households-those with less discovering what the farmers' needs are and helping 

than one hectare to twelve hectares. The households them meet their needs without radically changing 

had an average of live to six people per family and their practices or subjecting them tc ,.,welcome 

from six to seven ammal units per farm. risks. "MART taught ISthe methodology for such 

Farmer,; at both sites had problems with their work with farmers The key," he said, "isworking 

livestock Their buffaloes, for instance, were late with the flow of how farmers farm" 

in maturing sexually, slow to rebreed, and had a 

high rate of wo, m infestation Most of the farmers 

operated at a subsistence level and were not aware 

of agricultural research oi modern farming practices 

The ISR team helped the farmers increase their 

production without upsetting their traditional farming 

practices [or example, they suggested three steps 

to increase the iodder supply for their aninils. 

1.The team helped the larmers emich available 

crop residues, such as wheat and rice straw, by adding 

urea solution and stacking the straw tor about 3weeks 

to let the nutritive-enhancenient process take place 

2. They introduced better varieties of existing Scientists working with the Punjab FSR team examine silage 

fodder crops aiid suggested more-productive as a way to preserve excess fodder for use inlean times 

crops and nixes of crops One of these was Mott, 

a variety of napier grass developed at the Coastal O T !1E R E X A M PLi ES 

Plains Experimcnt Station in Georgia, (LISA) SiHOW FSR PAY()FF 

The Llniversity of Agriculture Faisalabad provides The following examples Illustrate the payoff from 

free planting materials and simple information about farming systems research at other sites in Pakistan. 

agronomic practices in Urdu to farmers lIi most In the Mansehra district of the NWFP, the 

villages, someone can read the iiformation FSR team grafted onto the traditional wheat-maize 

3. The team taught the farmers how to pre- fodder system an improved fertilizer and herbicide 

serve excess fodder for use in lean times by making technology, seed of a superior Azam maize variety, 

hay and silage. Silage can be made in asimple and anew variety of fodder oats These interventions 

pit; even sugarcane can be used if sonie molasses doubled the production and net income of partici

isavailabl,: to get the cane-molasses mix into the pating farmers. Scientists trained extension field 

fermentable range. officers to accelerate farmer adoption of the wheat
maiize system technology. 
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In the Fatehjang FSR target area, some 
farmers tried planting sunflower instead of letting 

the land lie fallow in the wheat-fallow-wheat rotation. 
During years of low rainfall, yields of wheat follow-
ing sunflower were drastically reduced Income from 
the sunflower, however, more than made up for the 
deciease in wheat income The wheat-sunflower-
wheat system increased farm income by Rs 3,492 

per hectare as compared to the traditional system. 
When mungbeans replaced fallow, participating 

farmers raised their net income by Rs 3,327 per 
hectare, although wheat yield also was decreased 
by moisture stress following mung The mungbean 
residue was a nutritious small-ruminant feed 

Sonic farmers dewormed their sheep as part 
of an improved sheep-husbandry test The untreated 
sheep had 16.8% mortality compared with a4.6% 
death rate in the treated tlo,:ks The treated animals 
also produced 50% more wool and almost 30% more 
lambs. The farmers who practiced good husbandry 
realized Rs. 18,345 more net profit 

At the Shahkot site in the Punjab, 10 partic-
ipating farmers planted an improved rice variety, 
Basmati 385. FSR researchers compared their results 
with those of farmers planting Colonel Basn.ati, 
the variety most farmers planted The Basmati 385 
had two advantages it returned Rs. 1,324 more profit 
per hectare and it matured 16 days earlier, so the 
following wheat crop could be planted sooner, which 
resulted in a higher yield 

On six farms at the Shahkot site, farmers grew 
asorghum-sudan hybrid, Sadabahar, and compared 
results with the traditional farmer practice of growing 
sorghum and maize for fodder. The hybrid pro-
duced high-quality fodder and silage and cost 75% 
less per kilogram of green feed than the sorghum

maize system. 

FA i M E t F E E D B A C K 

TO R ES E A ii C !! I N S 'U !T IiT ES
 

WA S I M PO)1RTA NT
 
Many FSR field demonstrations simply compared 

one or more interventions with the farmers' normal 
practices These were easy to conduct and were 
excellent for showing the differences to farmers 
But, as the MART PROS in Balochistan and Sindh 
pointed out, they did not let researchers estimate 
the contribution of individual components or inter
actions when two or morv practices are combined 

For instance, at the Hala site, four cooperating 
farmers planted pure seed of the high-yielding 
wheat variety Sarsabz and applied the recommended 
dose of fertilizer (120-75-0) Compared to the 
local varieties and practices, the Sarsabz test fields 
yielded 572% more grain and 76 3%more straw and 
returned Rs 4,534 38 more net income per hectare. 
The cooperating farmers got areturn of four rupees 
for each nipee spent on improved seed and practices 

Since no other improved varieties or fertilizer 
rates were tried, the PROS pointed out that research
ers cannot say that Sarsabz was the best variety for 
the area, or that the recommended dose of fertihzer 
was the best, or how much of the increased yield 
was due to the variety and how much was due to the 
fertilizer. These are all questions for further research. 

Farming systems researchers also tested proposed 
recommendations under farm conditions and learned 
reasons why, in some cases, farmers rationally prefer 
their traditional methods. As a result of the feedback 
from farmers to scientists, research at the experiment 
stations becomes more practical and valuable to 
client farmers. 
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FARMERS RECEIVE 

INFORMATIoN Tmi R (;tr ii 

-AFG-AMI51NAl/ M E D IA 

1How do farmers get information? The a.nswer 

affects the training, equipment, and approaches 

.O - ls 1that the MART information transfer advisor takesA 

in working with his Pakistani colleagues to improve 

P.AAT, .the T system's communica:jon With users. Surveys 
.a.oit,a . . I?/A- provide the following answers 

Radio is a popular mcdium. It is widely used 

by Pakistani farmer-40% to 50% of farm house

holds have radios and another 15% to 20% of farmers 

Lo Elevatin listen to the radio in groups at local union councils 
, HighElevation 

The surveys indicate that about 69% of farmersMART's information-transfer component, headquartered at NARC, 
established communication cells in each province have access to radio programs and they prize radio 

as a source of agricultural information Interestingly, 
F S R N E E DS 'F ) B E they rank radio commercials high as informat;on 

IN S TI 'U TI I () N A L Z E I) sources and consider them credible 

Farming systems iesearch has not yet been fully There are 17 broadcast centers in the country; 
institutionalized in Pakistan's agricultural research most of them air programs on both the AM and 
system The MART advisor points out that institu- FM bands. Radio isavailable in all major languages 
tionalizing FSR nationally requires each cooperating spoken in Pakistan In the Quetta area, for example, 
institute, university, and agency to commit scien- programs are broadcast alternately in Sindhi, Baluchi. 
tific manpower, technical assistance, support staff, and Pushto 

adequate budget, and space for conducting an Radio isaconvenient medium for information
expanded FSR program transfer agents to use The MART project provided 

high-quality equipment so provincial and federal 
G EIT I N G R ES E A C ii information staff members can tape programs in 

R ES i urS ro U S E RS a studio or in the field and send the tapes directly 

As its name implies, the mission of the MART to radio stations 
information transfer component is to gct agricultural- The project advisor and Pakistani colleagues 
research-based knowledge to those who can use it. also started a national radio program, aired weekly, 
Information transfer staffs link agricultural scientists that highlights research activities 
who have iiformation with farmers and other clients Video and television are becoming more 
who would like to use it. important. The information transfer advisor 

The need is reinforced by aformer minister expects video and television to rise in importance 
of agriculture who said that only 10% or so of the in transferring information. USAID, through the 
information generated by Pakistan's research system 
isdocumented and transferred to other scientists, 

to extensionists, and to farmers and other private

sector users. 
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MART project, has provided the 25,000-square- 	 Video cameras are being used to document 
foot audio/visual center and training institute at research results that can be broadcast to mass audi-

NARC with excellent video production equipment. ences on television, and shown in classrooms, at
 
The audio/visual center contains a modern studio meetings, and in other settings, as well as being
 

with ample lighting, sound baffling, control booths, i:sed for training The project buys video cassette
 

video recording and editing equipment, offices, recordings from overseas that provide relevant
 

and coiollary equipment and facilities information for use III the country and that offer
 
The provincial agricultural research institutes ideas for producing videos iii Pakistan. Because of 

and I)ARC are working with the IPakistan television the increasing importance of video and television, 

network, which offers them free air time, a new USAID, through the MART iiformation-transfer 

people's television network was being implemented component, has made a substantial investment 

in 1992, Pakistanis are buying television sets as fast in video equipiient and training. 

as they can afford them, and televisions are available Publications still have a place. For those 

in the union councils ii some villages 	 who are literate, publications remain an important
 

communication medium lublications and journal
 

articles are widely used to transfer information
 
.,between scientists, from researchers to exteinsionists, 

and fron researchers to larmers and others in the 

private sector 

MART W011 KS WITH 
PA K ISTA N 'S C (lM INIUN I CAT It S 

Getting the technologies they develop and 

the information they produce to farmers and other 

potential users is a challenge for agricultural research 

systems around the world The MART intormation 

transfer advisor has collaborated with Iis Pakistam 
i .	 colleagues Ill four major activities, Including 

+ 	 recruiting and training inforniation-transfer staffs 

at the provincial and federal levels and forming 

a national network of communication specialists 

+ 	specifying and procuring appropriate USAID

financed equipment for the provincial and 

NARC staffs 

+ 	 providing operational support and funding 

+ 	 designing and constructing audio/visual and 

training facilities 

Overall policy guidance is provided by a tech-
Radio is popular with Pakistani farmers. The MART project helped nical information-transfer committee, which is a 
launch local-language radio tape and script services. 

national planning and policy group headed by the 

chairman of PARC, with operational support from 

the MART project. 
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Communication cells have been established 
in the provinces. In late 1987, the project information 
transfer advisor began organizing inforiiatioi-transfer 

cells in the provinces and giving training to the staffs. 

He recrnted the best people he could find for the 

new positicns In one case, it was a p-rson who owned 
a camcorder arid specialized in photographing wed-
clings, in Lahore, he diew on the University of Plunjab's 
Institute of Nlass Communications, in Faisalahad, 

a ietired aglricultal scientist With a flair for writing 
and a sense of visual presentation became a consul-

taut The MART information tramfer advisor trained 
and arranged hfr training the new staff 

The comnmuication-soppOi t cells were established 
at research ccntcis and othei locations where they 
can best serve the needs ot the most farmers-at 

I aisalabad, L.ahote, Iedhawar, ()uetta, and Tandojani 
They are houowd ii the most appioprte locations, 

provided by the provinces, that are available 
All of the insti ttins at whiIi celIs are located 


agreed to piovide sullicient space and adequate 

working -onditions for the infoi mation-tiansfer staffs 


The cells _onsist of purblication editors, layout 

artists, photogiaphers, calligiaphcrs to piepare copy 
inLtdo, and audio/vlsual and broadcast specialists 
Prvincial inlormation-transfer committees-made 

LIp of menbers such as vice chancellors of the 
agricuiltuial universities, '.onmnmunication directors, 

and leaders of other agricultural Instittris-

lend policy guidance to the information activities. 

Appropriate equipment was bought for 

provincial staffs. The project information transfer 
advisor visited ecch province to learn of its equriment 
needs, then ordered, received, aid assigned USAI[)-

financed equipnient to the staffs ii the infornation-
transfer cells Eqtrpnient included camcorders, editing 

equipment, television rioritors, slide arid overhead 
projectors, public address systems, tape recorders, 
microphones, videocassette recorders, aid electric 

generators for making presentations in remote areas. 

After the equipment was delivered, the advisor 
trained the staffs in its use and encouraged ideas 
fGousing the tools to pronote agricultural progress. 
The communicators demonstrated the equipment 

in each Province to prove its value arid usefulness 

For example, they started the generators and helped 
speakers use the public-address systenis at meetings 
under the trees in remote locations so audiencc-s 

could clearly hear the rescaich scientists' presenta
tions At a Quetta site, 300 people gathered for 
a reeting at whiL the PARC chairman spoke after 
dinner, the new speaker system allowed all the 
people to hear his speech clearly and comfortably 

Desktop publishing capacity was installed 
by the MART project at NARC and zm operator was 
trained to use it The computer V..phics workstation 

included a computer, printers, software, and similar 
equipment The desktop publishiig capacity included 

tools for text editing and )roccssing, making page 
layouts, and peifoihiing other tasks In piepariig texts 

for publicat io 

Simiiar eqirpmenit for pioduciig computer 

graphics and using desktop publishing was ordered 

for the provincial agi culural communicator staffs 
ii 1992, again purchased with LISAII) project lunds 

Support is increased as skills grow. A part 
of working wit'; col leagues and instittitions is 
niatching the level of support to their skill levels. 

In one such case, the first video-prodlction equiip
nient provided to the proviicial cells inticded 

canicoiders As the skills of the video crews grew, 

higher-quality equipmeiit becarmi feasible and 

desirable In 1992, the MART project bought video 
cameras comparable to those used by Pakistani 

television station, so footage shot with the new 

cameras can be used directly by the stations. 

21
 



""VVT
 

The audio/visual center needs adequate 

staffing. Lack of trained staff iskeeping the country 

from getting full value from its large investments in 

audio/visual equipment and facilities The USAID-

Government of Pakistan project document, guiding 

implementation of the MART project, calls for an 

information-transter staff of 30 at NARC. As of early 

1992, only 20 of the people called foi had joined 

the staff. The department isso short of writers 

and graphic artists that the equipment and facilities 

are not being fully and productively used 

More trained infonnation-transfer staff are 

needed. Similarly, the project document calls for 

the information-transfer staff to have nine long-term 

overseas training positions Only one of the positions 

was alloted to an infornition-transfer staff person. 

Eight slots were taken by others before the MART 

advisors arrived in Pakistan 

T R A NIN IN F( Ri A M ORE 

EFFECTIVE SYSTEM 

Training iscritical to the success of agricultural 

research, it adds to the fund of knowledge that scien-

tists and administrators bring to their work. They 

can lend that greater expertise to their jobs, becoming 

more effective and making valuable contributions 

to the research system Training also expaids one's 

mental horizons. 

The MART project's training component did not 

begin as anticipated Project advisors were supposed 

to help provincial agricultural research institutes and 

PARC select their overseas advanced-degree students 

in keeping with a national manpower development 

program. Trainees were to fit the research system's 

needs But the trainees had been selected by the 

provincial institutes by the time the MART advisor 

team arrived in Pdkistan. 

A further hitch developed when a USA 

organization with experience in managing overseas 

training-but with little expertise in agriculture

began managing the students' programs. When 

the fellowship-management contract came up for 

renewal, USAID added astipulation that an organi

zation with experience in scientific agricultural 

training had to be involved in managing the trainees. 

The MART project team then helped strengthen 

the degree-training program. 

T tl IE P 1i 0 J E C T 

B E G I N S D i V E LO !" IN G 

A MAN POW ElR PLAN 

In late 1987, th,: MART training advisor designed 

survey forms to collect data about the system in 

order to move toward amanpower development plan 

The advisor finished collecting data during the first 

half of 1988 The inventory was designed to provide 

+ 	 inlorniation about personnel, their training, 

experience, and so on 

+ 	Institutional profiles of agricultural research 

institutes and agricultural universities and 

their capabilities 

+ an assessment of the ,ystem's manpower needs 

and the ability ol Pakistan's higher-education 

system to meet those needs 

Photographs are important in documenting and transferring 

information Provincial photographers were trained in the MART 
prolect. 
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The first publication based on that survey was 

the 326-page "Directory of Agricultural Research 

Institution,, in Pakistan',' published in October 1990 

by tile MART project 

In other training-related activities, the MART 

training advisor helped PARC proces, 67 graduate 

students for the 1988 fall term, prepared individual 

graduate-degree study programs for more than 

75 nominees, and designed a predeparture training 

prog,'ain 

In the short-term overseas training category, 

the advisor collaborated with PARC in placing 126 

individuals in nine 16-week shortcourses in five USA 

universities and designed an evaluation form used 

in assessing the training 

C O N S u LTA N T S A D V I S E D 

()N C IITICAL ISSUES 

The training advisor left the project in August 

1988 The PARC, USAID, and MART project advisors 

opted to use short-term consultants to advise on 

critical training issues and to use the training position 

funds to post a provincial research operations sup-

port specialist in Hyderabad to collaborate with 

researchers in the Balochistan and Sindh provinces 

Two consultants worked with Pakistani colleagues 

on major studies of training activities, 

New directions for training. A former com-

munication and training officer at the International 

Rice Research Institute and at the International 

Center for Tropical Agriculture, came to Pakistan 

in September 1988 to review the training component 

of the MART project The officer recommended 

training activities reflecting the views of PARC, 

USAID, and MART advisors and cited steps the 

national training ir,stitLite at NARC could take in 

+ 	developing a master training plan 

+ 	offering in-service training to help staff members 

keep current in agricultural research concepts 

and methods 

+ 	maximizing the use of training facilities at NARC, 

the provincial institutes, and the universities 

providing training for the provincial trainers 

The consultant suggested bringing exceptional 

consultants to Pakistan to develop and conduct 

shortcourses at the national and provincial levels 

instead of sending staff overseas for short-term 

training. Also proposed were. making courses longer, 

reducing the amount of timie devoted to ceremonies, 

making tile course objectives sharp and clear, engag

ing consultants who are experts in both subject matter 

and teaching methods, and continuing to evaluate 

and improve the training courses. 

The consultant recommended ways to make 

more effective use of expatriate consultants in training 

activities, including. 

+ 	Avoid short-term consultants Require assignments 

of a month or longer if possible. Schedule con

sultants for acrop season or, at least, for the critical 

time in the growth period 

+ 	Choose consultants who can make recurring visits 

over a 2- or 3-year period 

+ 	Have consultants work in a research program for 

several nonths, interacting daily with a number 

of scientists, instead of teaching a shortcoUrse 

+ 	Ask consultants to identify promising candidates 

for advanced study and recommend appropriate 

institutions for them. 

23
 



Recommended ways to smooth students' 
reentry. A training and management consultant 

from the University of Illinois (USA) with extensive 
international experience, tackled the problems faced 
by trainees returning from long-term overseas study 
The consultant also suggested ways to strengthen 
the NARC training institute 

Students returning from long-term overseas 
training were experiencing problems of waiting 

several weeks or months to get back oin the system's 
payroll, and in finding adequate housing, office 
space, and office supplies. And they sometimes 

had difficulty finding challenging work to do when 
they came home to Pakistan 

Expert consultants conduct training for provincial trainers and 

r.-search managers through the USAID-funded MART project. 

Sonic of the consultant's recommendations, such 

as the one to end the PARC rule that scholars accrued 
no official service time while studying abroad, were 
implemented promptly Other suggestions helped ease 
the stress of students' being away from home for an 
extended time, such as improving two-way commu-
nication between students and their home institutions. 

The consultant also recommended ways to 
strengthen the NARC training institute and suggested 
that its roles are 

+ to improve the performance of research personnel 
by providing training in scientific, technical, 
and administrative areas 

+ 	to de 'elop the capacity of the provincial 

agricultural research Institutes, universities, 
ari other institutions to train their agricultural 

research staffs 

+ 	to expand job-oriented training and improve 
its quality throughoUt the national agricultural 

research system 
Expert consultants conducted training and lent 

advice Other short-term MART training consultancies 

included. 

+ A LISA consultant on igi Icultural and natural 
resource planning, management, and evaluation 

refined the manpower survey database and 

produced reports of the studies 

+ 	A former director of Cornell Llniversity's Geneva, 

New York (LISA), expeiment station and a torme 

NARC diiector geneial conducted two manage

ment workshops (oi researcl staton manages
 
+ A plant pathologist and an agriculti ral eduLcation
 

specialist of Oklahoma State Lniw ,sity (LISA)
 

identified training coordinators' training needs 

and conducted two workshops in Pakistan They 
also conducted aworkshop in the United States 
lor 17 NARC and provincial trainers to help 

create aresearch.systel training network 
+ An Oregon State Llmve sity (LISA) hiom ei.tian, 

with assistance horn a NARC statistcilan, pre

pared a training manual and ileferene hook ol 
statistics for trairlin4 .ourses The hioretrician 

also conducted workshops on using computers 
to analyze crop and livestock data from on-farm 
trials and on biometrical issues 

+ The MART project's Balochistan and Sindlh PROS 
reviewed the training needs of those provinces and 
recommended ways the NARC training institute 

could support those programs 
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+ 	An expert from th, University of California, Davis 

(USA) international training and education center, 

produced a preacademic handbook for overseas 

trainees that contained 162 pages of detailed 

information and suggestions to make trainees' 

academic careers more productive and meaningful. 

T ii E T R AI N I N G INS 'I T U T E 

WAS EXPANDED 

The NARC training facility was expanded 

in 1991 when its staff moved into the new 25.0n0-

square-foot audio/visual center and training institute 

building, built with USAID funds The training 

Institute has four lecture halls, four seminar rooms, 

two dry-wet laboratories, and two computer-training 

laboratories It also contains a hostel and cafeteria 

to provide room and board for trainees from the 

provinces. 


Pakistani researchers are becoming computer 

skilled, thanks to the MART project and collateral 

USAID activities The MART computer laboratory 

was established in the NARC training institute 

in 1989 

Training has been the key in making the staff 

of the agricultural reseach system skilled in com

puter usage From its establishment until September 

1991, 695 researchers were given computer training. 

A total of 42 computer courses were conducted 

that covered seven sof ware packages. 

One NARC computer-training laboratory 

contains 10 fully equipped work stations for use

by two instructors The lab has a special projection 

.ystern so one instruictor's keyboard commands 

can be projected on a large screen in front of the 

ioori while the other instructor assists students 

with problems Two students can use each computer, 

so 18 tisers, can he trai ned at once (the instructor 

uses%one machine) Instructors teach both basic and 

advanced classes 

The laboratory is open late at night so students 

can practice and use the equipment when classes are 

not being held. The MART project provides travel 

money, room and board, and pocket money for 

research service trainees. 

In 1992, USAID bought 20 new personal 

computers for advanced training in a new computer 

lab in the training institute building. Each advanced 

training class will be limited to 20 to 25 participants. 

Provincial training capacities are improved. 

Beyond computers, the NARC training institute's 

mandate is to develop the training capacities of the 

provincial research systems anu to provide in-service 

training to upgrade the skills of the NARC staff 

Since 1985, with USAID's MART funding, 

the training program has vastly increased its scope 

and effectiveness Through 1991, 183 courses, in

cluding training in disciplinary, management, and 

computer skills have been presented, benefitting 

4,326 participants. The largest number of class 

participants have been research scientists, followed 

by extensionists, educators, administrators, farmers, 

students, and women 

This is the 2 5,000-square-foot audio/vsual center and training 
instittie, built with USAIDI icndk at NARC Itis used intensively 
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A DVI S O R S S UP PO 1TR I' IT E 

N AR C T R A I N I N G I N S T I T U TEE 

The information transfer advisor and farming 
systems research advisor have offices at NARC and 

support the development of the training Institute 

They helped improve training progiams, strength-

ened the organizational and administrative structure, 
established the computer-training program, and 
provided technical and o, rl Support 

The information transfer advisor said lie feels 
good about h:s collaboration intraining as well as 
in information transfer, which also involves training, 
A former professor at Pennsylvania State University 
(USA), he mentioned that as lie visits research sites 

and talks with researchers, he can sense the enthu-
siasm and vigor of people who have been trained 
in-country or overseas, explaining that they exude 
the confidence that conies from kjowing their 

jobs and what they Lan accomplish throtgh them. 

E X 11-A N !)i N G PA It ' N E It S 1I P 

A it ItA N G E M E N 'rS 

Pakistan USAID mission officials and MART 
advisors cooperate in collateral activities that 
add to the project's effectiveness in strengthening 
the country's agricultural research system. MART 
advisors see opportunities to enhance the value 

of USAID's work, and mission officials provide the 
funding to capitalize on those opportunities. Some 
examples follow. 

USA I D F U N D E D A 
US 11 MILLION LI B R A RY-

ST R EN G T H E N I N G P R O G RAM 

Agricultural scientists in developing and 
developed countries, at the international agricul-
tural research centers, and in the private sector are 

learning new technologies and developing new 

methods at all unprecedented pace. This knowledge 

used to be shared solely through books, technical 

reports, bulletins, scientific journals, reports of 
scientific meetings, and similar products found In 
conventional libraries. 

The sources of information have changed. 

Today, compact disk read-only-memory (CD-ROM) 
and other high-technology databases and auxiliary 
equipment have revolutionized the way knowledge 

isstored, shared, retrieved, and used No longei 
must agricultural iesearchers go to conventional 

libraries ii research and academic Institutions and 
endure the timle-coiisuminlg and laborious searches 
for the information they riced, with the risk of 

getting an incomplete set of literature 
MART advisors anticipated the information 

revolution In 1988, they brought a library consultant 
to Pakistan to review the country's library system and 

suggest ways It could benefit from new developments 

in information dissemnation The consultant agreed 
that using microfiche technology, as was contem

plated, was all right, but r iphasied the desirability 

of computerized state-of-the-art technology 
With USAID encouragement and funding, 

MART project advisors developed the specifications 
that enabled Pakistani colleagues to acquire the 
new information technology. In1989, PARC installed 

a CD-ROM drive and an Agricultural Online Access 
(AGRICOLA) database at NARCs Directorate 
of Scientific Information The AGRICOLA database 
contains as many as 3 million scientific references, 
and opened a new frontier in modern information
handling technologies The success of CD-ROM 

technology encouraged PARC to add more databases 

to its inventory It also encouraged MART advisors, 
with PARC's active collaboration, to propose 
to USAID a program to revolutionize Pakistan's 

library system 
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USAID committed funds to implement the I JS A !I) BI() !,G I ! , 

program. The program called for strcingtheiing C 0 Ni 1 IJ E It S F( 0 it P IM V I N C ES 

17 scientific libraries at uni\eties, research centers, A N I) Ii N I V E, It S I T' I ES 

and insttutts thI oughout the counI11try at a cost A MART a(vi-soiy team reviewing the Llniversity 

,4tLl$ I iiillion The -rii pl-nllt reached Pakistan of Agri(cultue I aisalabad Ies(olr- , found a ne-'ed 

ill1992 tided intersi -R()M to helpii ll e'each work Llniv_'2rsityIt inc corn pltrs, (I) or com)tle!' 

d,1Ves'2, the mIst fi equt-entlv used (.)-R()NI Corn- i ucsted asistanceoflicials and Nl, l,i advisors i, 

pLutel-rize-d databases, vide() plavers, ilicilhoich and fron LISAII) 
nicrofilmi rcaderc[s and pri1ter1s, microfilmi procctssors, USAID provided computers to the 

plaiin-iapci copicrs, and libi ary soltwarc university. The agency looked Into the university's 

PARC: slected compatible equipment. The needs, deterline.d they were ge11.nuine, and provide(d 

librar consul tant e-'mphasized the ice-'d fir compatuble 120 illcroconilpLlt s',to the LniVCrsity The COllpLters 

hard,wate and o()tware siice the iidih, rminate use w..'re placed ill15 for In1struI.lClalboratories and are ui,,Cc 
'Of (ifflt-i ILtllllent could the LsieILIIles tnliversity iasterc r1111t tion. They enabled the to offcr a s 

Oft he cOrII)LItI i1etwi1k After a thorolglh market degree Ill Co1pLIti scitnce, and they allowed the 

stirvc', NIART pioject advisors and their Pakistani teaching and resarch faculty., to bc 111ore effective. 

cOIlleCagus.: chose p)Owc1u, flc\ilelc, anid user-riendly The stLIde-'nts we-e also able to increase their 

IN,,IAIC software as the national standard corIRpiter training anI tlsalge 

The ophisticatecd eqtrilllllrt nCeds to le In 1992, MIART aiangeld for the p-roculi erlelt 

Pr oplv()pusCl arid car( 1i)1 ti) e\plt its potential, of 270 (Ollllter s-I() ()fwlicli vent to the Srilrdh 

In 1991 the IA -piojct sponsorecd a two-week Agricltural Liniver Sity and 190 sent to all Parts 

aiall11ri iSrig the of the national agiicultural reseacli systeIi-VliclIci u1t_ (n library ai111atl(on 

INN IACIC sOf twaic FLightcrn people ronil the 17 will firthier add to the inpact of coipuite oin 

libiaric,, who will operate the equiililrt iparticlpated. Pakistan' agricultural iese aclil systCil LISAII) 

I urth, the I)rrectoratc (of ciictifc Inforiiatio[i provideL agrlcult(iral coiiin(di ties and e(Itiillllltt 

has rIo(dlcCd pi)licatioll Oill raly aid rf111I(lllat1(irinfund ,, to pay fur the r(der 

Scicec,, iucludiu1i ri d[ii ctoriC, Llser's manuals adn 

syvstmI guideliles foir users, 

-lie collaboration of IARC, NARC, LSAII), 

ari MfART's advisinrs has i peilnd the wind)w t(n the 

wo Ild',latcst scieritific inforr iatl)n anid dhata e\chai1~' 

to) accelerate the inrll-ctual giowth of I0akistan's agri

cuiltutrial Itcdtirc'm'S, teache-rs, stude'nts, extenlIlOrlss, 

fai rIe s, and other irivate-sctor' sers 

LISAI) Ioughl nore m)plu ticated equipineflt-Iruni LOViI)ptiers 
,to vidcn--a, tine skillN and need ofl PIakitani pariner g-rew 
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TIPAN AND MART 
PROJECTS PUBLISH 

TEXTBOOKS 

The Transformation and Integration of Provincial 

Agricultural Network (TIPAN) and MART project 

advisors found that existing textbooks do not fit the 

needs of Pakistan's students, fat mers, or others seeking 

farm production information Textbooks do not cover 

the varied assets and limitations of Pakistan's crops, 

soils, agrochmatic conditions, and other factors. 

Since the TIPAN project ishelping coordinate 

university, research, and extension activities in 

the North West Frontier Province, its ad' isors were 

natural allies with MART advisors in seeking funds 

for producing textbooks that take account of Pakistan's 

unusual condit ons. They received funding support 

from USAID and other donors, organized atextbook-

publishing task force, and are collaborating in getting 

texts published. 

The books are being pioduced by authorities 

in various fields For example, leading soil scientists 

wrote atext on Pakistani soils. As of early 1992, 
books on five different subjects were being written, 

These foregoing examples illustrate how USAID 

officials and MART advisors use added resources 
to multiply the value of their project activities, 

BR II.9!NG TIES 

TO AGRIBUSINESS 

One of the MART initiatives isstrengthening 

the partnership of Pakistan's agricuitural research 
system with the private sector. An important part 

of that interaction is helping agribusiness carry 

the results of research to farmers and other osers 

of new technology. This section explains how 

the MART project collaborated in this initiative. 

,, ; 

, 	". 

" 

Through the Directorate of Agri-Business Relations, strengthenud 
by MART new manufacturing companies hae been helped. 

TliI E P RO J E CT S U P PO R T S 

T H E AG R I B US I N ES S 

DIRECTORATE 

Private companies influence the priorities 

of Pakistan's agricultural research system and use 

the output and findings of the provincial research 

institutes and of PARC. Making this partnership 

work better is the thrust of PARC's Directorate 

of Agri-Business Relations. MART's agribusiness 
support specialist ishelping make the directorate 

more effective. 
The directorate's two main thrust , are 

+ 	marketing the technologies and processes 

developed by the provincial research ir.3titutes, 

the agricultural universities, PARC, and other 
institutions doing agricultural research in 

the country 

+ 	including the agribusiness sector in planning 
research and setting priorities 
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In t:res past, agricultural researchers identihed Institute researchers studied an Imported no-till 

a problem, found a solution, wrote a research paper, giain drill, simplified it, made it smaller, and adapted 

nd considered their work done. Today, that is it to Pakistan condlitios The dill has the potential 

not enough Researchers need to think abotUt non- to enable larmers to plant wheat in rice stulbble 

traditional ways of getting the results ef their research without taking time for land prepaiation A local 
used One consideration is whether agribusliness nanufacturCI plans to produce the adapted machine 

compames can take iesearch results to farniei s with local components 

thiough pioducts and seWviLces The agriblusiness Researchers work with producers of services. 

direct ate, with help from the MART agriLbusiness Another illustration of cooperation between the 

sulpport specialist, has found new ways to bring research system and the private sector is an agree
ise,rchei s and agribusiness together for mutual ment between PARC and K & N's Poulti y Farms 

benefit The f'illowing 're some examples of Karachi to establish a ilOUtry disease diagnostic 

The directorate coes prefeasibility studies, and feed-testing laboratory Through collaboration 

!,,1991, the director,<e stall piepared eight pie- facilitated by the MART project, PARC provided 

feasibility repjorts o(fpromising buslness ventures technical assistance and trained the laboratory's 

that could us techno)logy developed 1by the systc'm's technicians, LISAII) provided the diagnostic labora

esaricher, [I<ch report described the inport nce tory equipmrienit, the company providd lab space 

of the technology, told h0w to let the business and the techinic,as to run the tests and do the 

up and running, showehowo' the provincial research diagnosis, and the facility's services are provided 

, istitC, arld PARC ( an lend scientiic and tech- to poultry fainiers foi a nonminal tee 

n,logical supp'ort, sglgested( a logical area In which 

The Inefeasi brlrty bumsines s venture ideas wsere 

as vdried as producinig poison blaits for rodent control,,, 

aising1 bees and pr(ce sil rig hney, m1anuf~acturing j 
' < 

I 

a tugai( iie planter, ani a wheat eaperiodticinga i 

Wind rower. 

New products are being developed and 

adapted. The program is proving to he ellective 

A peanLt thresher developed at NARC's Farm 

Machinery Inrstitute is her ig rimanuractured by 

Al-Yo unus Agro Inrdustry iiI Rawalpindi. lio-Labs, 

I td , of Rawalpindi is producing a hydropericadurnm 

vaccine developed by PARC scientists for use by Agroundnut thresher, developed at NARC and being manufactured 

poul.try farmrs A Farmii Machinriiy lIntitute specialist in Pakistan (see photo on page 28) isdemonstrated 

worked with - farm machinery mariufacturer for 

three months developing a rice thresher. 
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When agricultural research system scientists 

help private companies develop new products and 

services, the system doesn't charge for its technology. 

It does charge a moderate fee of from Rs. 500 to 

Rs. 700 per day, plus iransport and lodging, for 

technical assistance. 

MA RT IS H EL PI N G 

TO U PG R AD E TIl S E E D 

BUSINESS 

In Pakistan, many people know MART's provincial 

research operations specialist (PROS) stationed in the 

Punjab. He first lived and worked as amaize breeder 

in Pakistan as a member of the Ford Foundation's 

agricultural team, and later w'th CIMMYT, during 

the green revolution in the late 1960s and early 1970s, 

before returning as a member of the MART team. 

The PROS's work in upgrading the seed 

production and distribution system in the country 

provides another example of MART's promotion 

of the private sector; in this case, with an emphasis 
on small-scale seed producers. 

"Good seed doesn't cost, it pays.' This adage 

is true enough, but when planting time approaches 

and apoor, small farmer has little cash in hand 

and an urgent need to get his crop in the ground, 

it may become just asaying and not acted upon. 

The farmer may plant the seed he has saved from 

last year or buy the cheapest seed available, 

Unfortunately, many small farmers do not 

understand the importance of planting good seed 

of improved varieties that increase yields and income 

many times more than they increase costs. But if 

afarmer could buy dependable seed of a superior 

variety at reasonable cost from a neighbor or acquain-

tance in the village, he might choose good seed that 

pays in the long run. 

Farmers buy seed close to home. Most farmers 

travel no more than five kilometers to buy wheat 

seed; they either save seed from year-to-year, acquire 

it from their neighbors, or buy it from merchants in 

market towns Studies also reveal that most Pakistani 

seed sellers have adequate supplies of basic seed 

for sustained, systematic nultiplications, they 
sell seed that is not certified as to variety, germi

nation, or purity, and they rely on public crop 

research for their parent material and information. 

Efforts to improve the private sector's seed 

production and marketing activities have not been 

successful because 

+ 	policies favor public sector organizations 

+ 	credit and tax exemptions are lacking 

+ 	low public-sector seed prices limit profit
 

potential in the private sector
 
+ 	the public research program does not produce 

suitable hybrids 

4 	 information about seed production technology 

islimited 
+ 	assistance in improving management and
 

marketing capability islimited
 

+ farmers are not aware of the importance of 

planting good quality seed of improved varieties 

Local, private seed enterprises are needed. 

The MART's Punjab PROS isworking with Pakistani 

researchers, local seed producers and merchants, 

multinational seed companies, and seed associations 

in promoting the production and distribution of better 

seeds to farmers. The PROS believes that developing 

widely dispersed local private seed companies can 

provide many farmers with high-quality seeds at 

reasonable prices. Among other ways in which he 

helps isby bringing promising inbred lines of maize 

to Pakistan for reproduction and testing, by importing 

seeds of other crops, and by helping seed companies 

build markets for high-quality seed. 
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Consultant suggests a seed improvement 
association. In another step in building support for 
establishing farmer-based seed associations to produce 
and market better seeds, the MART project brought 
a widely-known seed Consultant to Pakistan to review 

the seed industry and recommend improvements. 

The consultant suggested organiziig seed improve

merit associations under Pakistan's Societies Act 

as nonprofit organizations to help local seed councils 

+ 	arrange for dependable parent lines and produce 

better-quality swed 

+ 	develop and share seed-productioin technology 

+ 	help members design and construct seed 


processing and storage facilities
 

+ aid in developing sound seed-quality assurance 
programis 

+ 	provide technical and other support for
 

obtaining loans 


+ 	assist in developing markets for good seed 

+ 	get research Institutions involved in conducting 

shortcourses on seed prrduction 

As the MART Punjab PROS says, "It's a complex 

process, it can be accelerated, but steps in the process 

can't le skipped" 

A J IJ ! C 1N G P FA N T G I V ES 

FA IIRMER S A N E W MA !RK E T 

The Punjab PROS is a facilitator as well as a 

scientist and impiementer, who develops connections 

between people and institutions through his wide 
acquaintanceship with provincial, national, and 

international agricultural researchers, farmers, and 

agribusiness people 

For instance, he took a lead role in facilitating 

a seminar held in Sargodha, Punjab in January 1992 

During the seminar, farmers, agricultural researchers, 

and agribusiness people found they had a common 

interest in increasing the production of Kinnow, 

which is a type of tangerine. 

.-

This farmer, in the baram (rainfed) area of Pakistan, is t, pical ofthe ultimate beneficiaries of MART protect activities 

Many farmers in the area produce Kinnow. 

When Cargill, an international agribusiness com

pany, built a ruicing plant at Sargodha, a new market 

opened for these farmers Cargill concentrates, 

freezes, and ships Kiniow Juice to Europe, Japan, 

and the United States, where it is blended with 

other juices and marketed 

At the seminar, speakers from the Ayub 
Agricultural Research Institute -nd the University 

of Agriculture Faisalabad told farmers how they can 

estabhsh productive orchards, increase production, 

and fight diseases and other factors that cause losses 

of trees and fruit. 

The market for Kinnow juice isgrowing, and 

farmers in the area have an opportunity to increase 

their production and sales Farmers can boost their 

output by increasing yields of trees now in produc

tion, by expanding acreage planted to Kinnow, by 

planting new varieties that mature at different times, 

and by introducing new kinds of fruit for juicing. 
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The Cargill plant can extract the juice from 

250 tons of fruit a day. It operates for only three 

months a year, when farmers harvest their Kinnow 

Since the plant is modular, units can be added 

as supplies of Kinnow and its demand increase, 

Three groups win by cooperating. The 

cooperation among farmers, researchers, and agri-

business represents a win-win situation Farmers 

have a market available for moie of their output 

at the plant, prospects for higher yields and profits 

from adopting the results of research, and the 

potential of new citrus crops to plant. Researchers 

have new goals to strive towards in helping both 

farmers and Cargill reap the benefits of increased 

production And Cargill has an interest in expand- 

ing its plant and increasing the fruit production 

to run its plant at closer to capacity to lower its 

per-unit costs 

These activities illi strate ways that MART 

project specialists help build and strengthen mutually 

beneficial ties between the private sector and 

agricultural researchers 

A c c: E L E Ii AT I N G 
A (; it I€ IJtIlT ti It A L 

R SE All (:Ii 

A Faisalabad agribusiness executive, in summing 

LIp the importance of agricultural research in Pakistan, 

said "We have to increase production or control 

population Our population keeps growing, so our 

per-acre yields must be increased. That means we 

must have a productive agricultural research system" 

The agribusiness executive added that, in addition 

to incieasing yields and production to feed a rapidly 

growing population, there is an economic reason 

for supporting productive agricultural research: 

To help Pakistani farmers produce for expanding 

global markets. 

FAR M ElI S-A N !) PA K IS TA N-

N E E D G I ()W I N G M A It K E T S 

The executive's company is an affiliate of an 

international agribusiness firm, which can prepare 

the same products it processe in Pakistan in its 

plants in other countries. The technology for pro

ducing consumer food products iseas;ly transferred; 

multinational companies can get food-processing 

technology from anywhere in the world For these 

food products, and jobs, to be produced in Pakistan, 

the raw materials-agricultural products-must 

be available 

His company makes products from maize, and 

is expanding its production from 200 tons to 600 tons 

per day The question on this agribusiness manager's 

mind iswhether Pakistani farmers can continue to 

produce enough maize at competitive prices to meet 

the plant's needs. 

To help assure that an adequate supply of maize 

will be produced in Pakistan, the company hired 

a maize-development manager for its staff to collab

orate with other agricultural scientists in carrying new 

p,odu .ion-research information to farmers MART's 

provincial research operations specialist ii the Punjab 

was once a maize breeder, and now helps ease that 

collaboration. 

PA K I S TAN M U ST F E E D 

I T S R A PI D LY G iO W I N G 

PO P U L ATI O N 

The most pressing aspect of the need for agri

cultural research in Pakistan is meeting the needs of 

its rapidly expanding population. The nation's pop

ulation of 103 8 million is growing at 3% a year-one 

of the fastest population-growth rates in the world. 

The population will reach almost 140 million by the 

turn of tile century So providing even the current 

amount of food per person will require a production 

increase of at least 40% over the next 8 to 10 years. 
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Producing enough agricultural products to serve 

the expanding needs of food and fiber processors, 

the growing farm household and consumer demands, 

and the expanding export potential, will challenge 

Pakistan's tarmers Their success, and the nation's 

success, in meeting the challenge depends largely 

on how well the national agricultural research 

system produces new, usable, production-increasing 

technologies 

Agricultural research holds the key. In a study 

funded by the MART project, a PARC agricultural 

economst and two Yale University (USA) economists, 

reported that the incieased agricultural production 

cannot come from cultivating more land Some land 

resources are beiig degraded by soil erosion, sahniza-

tion and watei logging, and desertification IFurther, 

agricultral land is being diverted to residential 

developleilt, 1iNusti al uses, and recreation parks. 

Tile reseatcheis found that on a per-capita basis, 

cropped area has decreased by 13% and the area 

planted to food grains has dropped by 9% in the 

past decade This, means1' i110iC food and fiber must 

he produced on each hectare of land that is planted. 

Increasing the piodictivity of agricultural land 

dIOes, ilt happenl spontaneously, it reqUires, investing 

in agricultural research to produce new technology, 

edUcating farmeis to help them respond to new 

oppoi tunities, and bi)lldinlg infrastructure to make 
lari-product markets more efficient And it requires 

an economic and policy climate that encourages 

farmers to invest in improving their farming 

operations.4 

Investment in agricultural research has a high 

payoff In "Agricultural Research Productivity in 

Pakistan,' a publication written by economists that 

reports their research results, it is mentioned that 

Agricultural research has preduced econonic 

growth in agriculture at low cost That growth 

has been vital to Pakistan, with its rapidly growing 

population There is little doulbt that investments 

in ag[cultral research have been among the most 

productive investments inPakistan over the past 

40 years 

. 

Agricultural research, such as this test of low-cost stlage-malog, 
has been among Pakistan's most productive investments over the 
past 40 years 
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This study has shown that research is a 

bargain in Pakistan even though the research 

system is presently severely stressed 1v support 

and skill constiaints These constraints should 

be relaxed, whi h would make rLseaLI even more 

of a bargain because the real costs of scientific 

effort iI Pakistan are low, relative to the costs 

of irrigation equipment and capital goods 

Pakistan is tinde imestig in ieseT'., 

inboth qualitative and uantnitive terms 

If Pakistan isto me-et the massiv-, challenge 

that it laces iegaiding agitultural pidIcLIition 

In the luttiu It will have to invest more III its 

agricultural reseatch system It will have to pio-

vide bettei suppi(iLt and I ipgla(e the skill 

level if its scientists It wIll hae o.e\pand its 

research system as well, and develiip estension 

and related systems to ftithei stiplp't Its ieseaich 

progiram Only then will it he able to expand 

agricultural pioduction at a rate stillicient to 

meet the development challengc that lies ahead 

1liA K I S TA N U N !1 l It - I N V E S ' S 

E V EN I N W If ' AT II , S E, A It 1!! 

The findings of the three economists are 

complemented by other studies In "Technical 

Change and Returns to Wheat Breeding Research 

in Pakistan's ILunjab in the Post-Green Revolution 

Period" (PARC/CIMMYT paper 90-7), for example, 

a CIMMYT economst reports that "returns to invest- 

ment to wheat breeding have been above 20.) and 

are over 15%, even if all research costs at the national 

and international level are included More rapid 

diffusion of new varieties in the Punjab could 

considerably increase returns to wheat research'. 

The writer concludes, "Theevidence would 

suggest that Pakistan grossly under-invests 

in agricultural research even for wheat, its basic 

food staple' 

MART's chief-ol-party, a noted agricultiral 

scientist, calculates that the cost of Pakistan's 

1991 wheat i1poi ts would fund th nation's wheat 

research tor 123 years 

Agricuitural researchiPakistan's best 

investment. The conclusions aie inescapable, agrn

cultural research has been among Pakistan's best 

public inlvestnents The nation is tilldeiin1Vesting 

in agricultural research, and incieased investm1ent 

II prod(.ctive agillcUltiral research is essential 

for the nation's fUtUie 

A I, I, I, \' I AT I N G (:4 0 IN ST It A I INTS 

'r ) TI'il I' S 1 SI', I,IN 

I)iscussions ws: th provincial agricultural leaders, 

researchers at PARC and NARC, LISAII) mission 

officials, MART pioject advisois and others within 

and outside of the Pakistan agricultural research 

system yielded many thoughtful suLgestions 

for further improving the system's management 

and administrative processes Such improvements 

are crittcally important 

As a former high-level PARC official explained, 

"A national agricultural research system can tratn 

scientists in needed disciplines, buy eLuipmenlt, 

construct buildings, and develop an appropriate 

infrastructuILe. But the critical factor is putting those 

human resources, materials, and physical facilities 

together for maximum effectiveness That is the 

role of management' 
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IMPO110VING PAKISTAN 'S + Make selection objective Develop job 

A G 1I ( U LT U R A . R ES E A R C II descriptions that allow apphcants to he matched 

S Y S T E M against the requirements of the position Form 

Management and administrative challenges to search conmittees to examine the records 

research systems are not unique to Pakistan; in fact, and qualifications of candidates, and interview 

they are shared by most systems throughout the top prospects 

world The following suggestions were offered for + Provide opportunities for people to grow in their 

Pakistan's system. jobs. Orient new staff members, train managers 

Improve personnel management and selection. in writing and preparing pioposals, and piovide 

"One of our serious problems is we select people for coiltinuing education so people don't get stale 

top-level jobs on a seniority, favoritism, or ad hoc and lose touch with developments in ther fields 
basis, seldom because they have experience or Improve research management processes. 

an aptitude in management' one official said "The "We need objective criteria for setting priorities, a 

wrong person in a job can mess up an Institution former PARC leader said "We have a long shopping 

Young,bright, dedicated people want to do good list of research activities with no sense of which 

woi k,build a reputation, and contribute to the body are more important or how one relates to the others. 

ol knowledge They can size up their leader within We try to do everything at the same time" The needs 

days, if that leader has no vision, program, or sense of farmers and agi busiesses, consumer demand, 

of Justice, production and the institution will suffer" equity, and export potential need to be considered 

Persons interviewed suggested the following in setting priorities 

ways to mprov personnel management and selection: The following sequence was suggested. 

" Eliminate seniority as abasis tor promotion This Develop research plans that are related to the 

will be difficult because it will require action by priorities, fit staff development and financial plans 

the Government of Pakistan Today, if ayoung, to the research plans, armed with these plans, 

talented, aggressive person is selected for a top managers should monitor and evaluate progress 

job, more-senior people are apt to complain toward the research targets 

and even stop the appointment Provincial agricultural research Institutes, 

" Promote by merit, has: selvction on the universities, and the national research institutions 

candidates' qualifications If employees know need to develop ways to implement project 

they have a better chance for promotion by planning, monitoring, and evaluating. 

being productive, they are more apt to excel. Improve researchers' relations with the 

" Provid a dual promotion ladder throughout finance people. Many researchers and others 

the research system so administrative ,taff can trying to get things done in the Pakistan agricultural 

move up as researchers do The Atomic Energy research system mentioned that the finance depart-

Agricultural Research Institute and PARC have ment can limit the system's productivity. They claim 

such promotion incentives that finance people sometimes hold up payments, 

even when approvals have been given. Such delays 

may dilute the value of planned activities. One oft

repeated suggestion is for finance departments to 

become service agencies and for their procedures 

to be simplified. 
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Let the private sector conduct research and 

extension. Pakistan is privatizing many business 

activities. It has found that the private sector is more 

efficient than the public sector in running some 

businesses and conducting sonic activities 

Those who argue in favor of letting ,ie private 

sector do more research and extension work con-

tend thiat, since researchers' salaries are guaranteed, 
they need incentives to do great work. Money 

for the system isscarce, a high percentage of 

it goes towards salaries and maintenance, leaving 

too little for research, 

Experience in distributing and marketing cotton 

insecticid( s illustrat:s the benefits of privatization. 
The government used to import and subsidize the 

sale of cotton insecticides But some of the govern-

ment people in charge of the system failed to handle 

and distribute the insecticide properly, much of It 

deteriorated and was wasted. When farmers lose faith 

in the pesticide's effectiveness and think that their 

plants are going to be sacrificed to insects, they 

don't irrigate, try to control pests, or take care of 

their crops 
When the rules were changed and Pakistan 

removed the insecticide subsidies and put distribution 

and marketing in the private sector, chemical com-
panies imported their products and sold them to 

farmers. Conditions improved The companies did 
adaptive research and extension work 

This suggests that the private sector can take 

on some research activities and help transfer research 
results to farmers. Private companies can sell seeds, 

fertilizers, and other inputs, then monitor and evaluate 

the performance in farmers' fields to retain the confi-

dence of their customers. By being in the marketplace, 

private companies can translate research findings into 

products and information for farmers and consumers. 

Send the right people for the right training. 

Selection of persons to be sent abroad for advanced

degree or other training should be based on such 

factors as merit, ability, potential to use the training 

productively in the system, English-language skills, 
and expected career path 

In advanced-degree training, selecting the right 

educational institution and the right major professor 
is critically important. Depending on the type of 

training a person needs, a USA university may not 

be the most cost-effective choice, other countries 

offer a good education and better value in some 

disciplines. 

Develop a useful, relevant personnel 
database. Research-system managers need the 

right kind of up-to-date information about personnel 

in the database system for analyzing staffing needs 

For example, they need to know how many entomol

ogists the system has, where they are located, and 

what they're working on in order to make decisions 

about whether more entomologists need to be trained, 

whether some need to be moved, and so on. 

ARP II WILL CONTINUE 

T H E PR O G EE S 

USAID and The World Bank have alternated 
as major funding partners of projects that have 

strengthened Pakistan's agricultural research 
service and therefore have hastened the country's 

agricultural and economic development The 

next major project in this series is the World Bank's 
Agricultural Research Ifproject. This project will 

continue the progress currently being made by 

an agricultural research system that is contributing 

mightily to Pakistan's farmers, its people, and its 

future development. 

Wayne E. Swegle 
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