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Minnesota Team
 
November 30 to December 17, 1981
 

Summary of Impressions of Pakistan
 
Agricultural Research Institutions
 

1. 	National priorities for research have not been determined on 
the
 
basis of a carefully considered criteria yet relevant to the needs of
 
the country.
 

2. 	Provincial priorities for research, as 
are national priorities, are
 
strongly influenced by crisis management rather than carefully
 
considered long term criteria.
 

3. 	The role of PARC in respect to planning, coordination, evaluation of
 
research and dissemination of information at the national level has
 
not been clearly defined at all levels of the provincial institutes
 
and universities.
 

4. The organizational structure of PARC is adequate. However, ics role
 
as the leading agricultural research organization in Pakistan has not
 
yet 
been fully implemented nor has efficiency in coordination at all
 
administrative levels down to 
the 	various researchers been achieved.
 

5. 	Effective linkages between education, research and extension at the
 
various levels -- district, provincial and national -- are weak.
 

6. 	There are very few linkages with agro-industry.
 

7. 	Physical Facilities of research institutions in the form of land and
 
buildings are adequate in most situations. However, equipment for
 
laboratiries and field research were seriously inadequate in all
 
but a few laboratories.
 

8. 	Operating funds for research activities were limiting in most national
 
and provincial institutions. Excess staffing and limited funds and
 
flexibility in use of funds limit research output.
 

9. Library facilities were generally lacking and almost totally devoid
 
of current journals at most research institutes and at all agricultural
 
universities.
 

10. 	 M.Ianpower numbers appear adequate at the B.Sc. level 
to meet current 
governmenr ooenings, but if an active private sector is to develop, 
,reater number .ill -e recuired. More 'I.,Sc. leveL graduates are 
required in certain areas ucn as economics and nest control. The 
number ir Pn.2. beinz produced both Lnternal 1' and extern,]1 -.
inadeuuateto :eet the research and teaching, necds. 

11. 	 The manpowe r -hnrta,,e is -articular!v acute in the areas oF plant
path~o 10-., .- int protection, livestock nutrition and manatement, and 
produc tior, economics. 
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12. 	 Lack of retention of staff is related to the poor salary structure 
but the lack of a vibrant, vigorous and stimulating intellectual 
environmen= Limits )oth research and teaching productivity. and also 
influences retention. 

13. 	 Quality of the students trained at the agricultural universities is 
questionable, due to lack of adequate basic science background, lack 
of research facilities, limited availability of current literature 
and laci: f research oriented philosophy and attitude. 

It. 	Managerial skills at all levels of the research system appear to be 
limiting the growth, development and productivity of scientists.
 

15. 	 Neglected research topics:
 

a. 	 Soil and water management studies must "e given high priority. 
The land and water are Pakistan's greatest natural resource. 
Desertification, salinization, excess runoff, erosion, flooding 
all are reducing these valuable assets. 

b. 	 Range management -- studies are needed to develop and better 
utilize the 70'7 of Pakistan's land that contributes the least to 
the ariultural economy at the moment. 

c. 	Farming sy:ntems research is needed to understand current farming 
practices,to conduct tests and trials under farmers' conditions 
and obtain farmers' assessments of new technology. 

o. 	 Animal nuriLtion/management research is limited bv number of 
trained staff. 

e. 	 Small ruminant animal research has received limited inputs and this 
perhaps is reflected in the high price of sheet and goat meat. 
The improvement of sheep and goats for milk and wool has not 
been 	 nursuec. 

f. 	innerated research of reproductive physiologv/epidemiology/ 
manacnenL ofKair- animals is warranted based on demand for milk. 

g. 	 Long term Atudies for the genetic improvement of animals should 
e initiated. 

h. 	Fruit :nd venetabIe research should be expanded to increase 
.uppl f:r improved oiets and as potential export crops. 

i. 	 Some research is needehd on improvin: the efficacv of vaccines. 

j. 	 Production .conomics and marketinc research in almost all! crop 
'nd Livestock cfommodi ties is neodoed 4 the resea,rch tast iat es. 
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16. Other agricultural development needs observed:
 

Support services:
 

- feed and forage evaluation laboratory. 
- soil and fertilizer testing laboratory.
 
- laboratory equipment repair and supply service.
 
- pesticides laboratory.
 
- disease/insect diagnostic services for plants and animals.
 
- statistical analysis/computer facilities.
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Priority Areas Which Should Be 
Reflected in AID/Pakistan's Programs
 

Strategies should include the following:
 

1. 	 Education is the basis for future agricultural capabilities, and 
the shortage of scientists is a key constraint alreadv. The 
competency of the teaching/research staff at the universities 
must be upgraded to produce quality college graduates who will 
research the priblems of the future. Institution building
 
programs particularly for the weaker agricultural universities
 
could make an important long term contribution to the research
 
system.
 

2. There will continue to be a need for foreign training in the 
agricultural sciences to support the continued growth of the
 
agricultural research system, but perhaps more importantly to 
upgrade the local universities capacity to educate young 
scientists. AID had played an important role in training 
researchers in the past and should continue to do so in the 
futire.
 

3. Pakistan has made substantial investments in land and water 
development. However, it does not appear that sufficient
 
investment has been made in research to sustain and enhance the
 
productivity of the land and water resources. Salinity,
 
waterlogging and water management in the irrigated areas and
 
erosion and range management in rainfed areas are among the
 
problems that need greatest attention. 

4. Most of the relati, e easy payoffs to research on the major 
crops have already been made. Now the research system has to 
move into areas whicl are more expensive, risky, take more time 
before they will pay-off, and a few areas with ,,otentially high 
payoffs which were neglected for historical reasons. These are 
research areas wdhich are not easily justified to politicians. 
Therefore, thev,' are the areas that AID should support in the 
future because in absolute terms the rates of return will be high 
although not as high -s the previous rates of return from the 
green revolution. These areas include: 

a) Livestock re: earch seems to fall into the category of 
neglected areas with high potential. Other donors are active 
in this area, mut its importance in the Pakistani economy 
s 1Iget.5 that Ai. - hould also szupiort research in this area. 

b) 	 :"esear,'h on r1 :1 f, a rie i tire i:, in -- e rik:v and longer 
term p tet _or- .. lf.w\,e!o,,,ver, ri,-ar .: thi s area has 
:,,'rt'ant incume S Ltiribttion Lmplic:tions .since rain fed areas 
are mona the pooresL in thie ,ointr" 
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c) Plant protection research, surveillance, and extension is
 
another risky and more basic area .;hich has proven its value
 
in developed countries and now in the cotton crop in Pakistan.
 
It needs long term support. 

d) Farming systems research can only be effective and have long 
term payoffs if it is closely linked with the rest of the 
research system. 

5. 	 Although the research system has had some success in the past, 
institutional changes could make it much more productive and 
efficient in the future. These institutional issues need to be 
put high on the agenda of PARC and the provinces. Neitner the 
team nor USAID can suggest the specific institutional changes 
that will increase productivity. 11owever, USAID should press 
for changes that will: 

a) Increase the linkages and planning within the provinces -- the
 
provincial research coorcination boards need to be made more
 
effective.
 

b) Permit the movement of -cientists, information and materials
 
between federal and prov.-ial research institutions and
 
universities. This could break down the inoreeding and 
insularity of the provincial research institutions and
 
universities. Regional research planning is needed to insure
 
that the iinterests of farmers in different ecological zones 
are considered, but scientists, information and materials
 
should not be restricted bv provincial boundaries. Possibilities
 
such as a national ricultura] service or other institutional 
changes siould be considered. 

c) Strengthen the na-ional priority setting and planning system 
for research through orovidinp iore resources for planning 
and 	by encouraging greater part-cipation by provincial groups.
 
A small anal.tical roup at the center is needed to support 
this planning effort. 
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INTRODUCTION
 

This report is based primarily on a fifteen day visit to Pakistan
 

during the first half of December, 1981 bv four members of the faculty of
 

the University of Minnesota. The team was composed of Dr. Bo Crabo, 

Department of Animal Sciences; Dr. Vernon Cardwell, Department of
 

Agronomy; Dr. Paul Teng, Department of Plant Pathology; and Dr. Carl Pray,
 

Department of Agricultural and Applied Economics. The team visited the
 

main agricultural research institutions and universities in all four
 

provinces* and had useful discussions with the Chairman, members and staff
 

of PARC and the USAID/Islamabad staff. We also based our 
report on available
 

written material, in particular Dr. Abdul Wahid's book Review of
 

Agricultural Research Svstem in Pakistan (August 1981).
 

We would like to thank the Chairman and staff of PARC for their 

assistance in preparing the way for us and assisting us while in Pakistan.
 

We would also like to thank all of tihe scientists and administrators and 

educators with whom we met during our trio. Finally, we are very grateful 

to the USAID staff in Islamabad, Peshawar, Lahore, Karachi, and Quetta
 

For their assistance in making this a smooth and useful trip.
 

This Lrip ,;as part of a larger project on agricultural research 

funded by the Asia Bureau of USAID. As part of our study of Asian 

Agricultural Research Svstems, .,!e wanted an overview of the Pakistani 

syst2m , ich concentrated on: 

'Our itinerary is Appendix I. 
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i. How research institutions work at present. In this context we
 

listed 4 ibsues: 

a) Research planning by PARC and provincial research 

ins titutions. 

b) The adequacy of the university system to support the 

agricultural research institutes. 

c) The relationship between the public research system and 

private agro-industrv and commodity groups. 

d) The relationship between the research system and farmers. 

2. Past research which led to imnortant economic and social benefits.
 

3. Possible areas for future pa.'offs. 

4. Review role of USAID in the development of these institutions. 

The AI.D mission in Pakistan was also interested in an overview of the 

agricultural research sys tem, but their particular emphasis was on 

identifying possible areas for future USAID involvement. They ,7ere 

oarticularlv interested in research .,I-ich would help neglected regions. 

in our initial discussions, the Chairman of PARC asked for our ideas 

about three particuLarly crucial issues which PARC and the Pakistan research
 
sstem as a whole are :aced with. First, the crrent institutional structure
 

of aricutural research with particular reference to the relationships
 

between provinces and the federal research in.stitut ions. Second,
 

idenritifvin the areas )" re2search w.hich can ,iv? hi,1n returns in the future.
 

Third, the problem of manpower development with particular attention to the
 

question of manpower retention.
 



This report attempts to address the isbues raised by USAID and PARC. 

The introductory section identifies some of the past payoffs to research 

7nd the distribution of these payoffs. The second section deals with the 

main institutional issues, planning, coordination and linkages. The third 

section examines the research capability of the current system. It 

discusses the facilities and manpower and includes a discussion of the 

manpower retention issues. Section four identifies our impressions of 

high payorr areas o: research in the crop, livestock and social sciences. 

Section five briefly discusses AID's recent involvement with research in 

Pakistan and our thoughts on future areas of AID involvement. 
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I. PAYOFFS TO RESEARCH AND INSTITUTIONAL STRUCTURE
 

Agricultural research has made an important contribution to the well

being of the people of Pakistan. If Pakistan did not have an agricultural
 

research system, the price at which consumers buy basic food stuffs would
 

be higher, the incomes of farmers would be lower, the foreign exchange
 

position would be worse, and government revenue ,ould be lower. Improved
 

varieties rheat the price of wheat down, increased farmers' nethave 	 kept 

returns, and saved foreign exchange. Improved cotton varieties have
 

helped keep cotton and cotton manufactured products competitive in foreign
 

markets. Increased rice production and tobacco production has increased
 

government revenues through increasing the profits of government
 

corporations or government excised tax revenue respectively. Pray has
 

calculated that the social rate of return to the money invested in 

crop 	research in the Punjab between 1947 and 1975 was over 30%. 1
 

Crop 	and Livestock Improvement
 

The research work in both the crop and livestock sciences have had
 

considerable impact on farmers. Local crop breeders played an 

important role in developing the green revolution wheat varieties and in 

,;preading HYV rice varieties. They have produced a steady stream of 

cotton varieties with higher yields and better quality and higher-yielding
 

varieties of 3ugarcane and maize. Recently, there have been important 

contri!utions in crop peit control with the reduction of rust in wheat and 

Carl Pray, "The Economic- ol: Agricultural Research in ritish and
 
Pakistani Punjan, 19)5-19175", Ph.D. Thesis, University of Pennsylvania,
 
1978.
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the introduction of pest surveillance and control systems in cotton and
 

perhaps rice. Forestry research has led to the control of certain
 

destructive insects and the introduction of poplar trees which are
 

commerciallv.rown for matches and firewood in NNTP. Livestock 

research has had much less impact than crop research. There have been 

substantial payoffs to the research of veterinarians. The incidence of
 

some important diseases has been reduced. Exotic breeds of cattle and
 

village poultry have been introduced with some success. Thc recent
 

development of an effective system for artificial insemination of buffalo
 

offers the possibility that breeding and progeny testing of buffalos could
 

have high payoffs.
 

The present allocation of resources between -ommodities is not clear
 

because of the importance of multicrop institutions which have not broken
 

down their budget Iv commodity. About all we can say is that crop 

research has received more resources than livestock research and within
 

the crop sector, attention has been focused mainly on the major crops:
 

wheat, cotton, rice, sugarcane and maize. Of these crops wheat and cotton
 

have gotten the major portion of the funding. The precise size of the 

resources which have been devoted to each of these commodities and the 

question of how much should be devoted to them in the future will be one 

of the main questions dealt with in phase 2 of this project.
 

Impact f esearith on Income D . tribition 

'le impact of aricultural research on income distribution in Pakistan 

is stili i:%itter : debate. "1,i: is another issue wdhich the Minnesota 

project.i11 ,tu', in Jdtai] during the second phase of this project. 

-Our reLimninar studies indicate that a considerable portion of the 
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benefits from the HYV wheat varieties were passed along to urban and
 

rural purchasers of grain through lower prices. It appears that consumers
 

of cotton cloth have also benefited from lower prices of seed cotton which 

held down the price of locally produced cloth. Producers have also benefited.
 

Their costs of production have been reduced by using new technologies and 

in most cases this reduction n costs seems to have outweighed the
 

reduction in prices. However, this last statement remains a hypothesis to
 

be testei rather than a conclusion to be drawn from previous studies. 

Within the agricultural sector large landlords, small farmers, and the 

landless laborers seem to have benefited from The technology developed by
 

research. icro-studies in Pakistan and in other countries show that where 

agro-climatic conditions are right, farmers of all sizes use [YV's and 

fertilizer extensively. In addition, real wa ,es in the agricultral sector 

clearly are rising which means that it is pos -ible that the "Poorest of the 

Poor", the agricultural laborers, are also participaiting in the benefits 

of the ne%, tec inolo ;ies. ihis relationship again is one that must be 

tested in the second phase cf this project. 

Research Imoact bv Province 

The pro';ices which benefited most -om past research have clearly 

been the Punjab and .ind. TabLe I shows the percent and area of wheat and 

rice varieties undor new technolciyv by province. This indicates the 

prediominance ,, n rab nd 3ind i.n t hese crops. Cotton is the other crop 

in wn!ici iubstan ti .l aro-res- h;s been made. This crop is ;rown oniy in 

Sind and PHja: ,. The re hias aLso hL<en in stiarcane,L progress maize, and 

fruit n. - :,enefits ron t aese crops are :ore <ven v spreadroi u:t: The 

t.nrou Iout 11e, r2 h t E: icil]. .tatLsttc- J)n no'..: v'Irweri.-:S o. those 



-13-

Table 1. Provincial Pcpulation, Crop, and Livestock Statistics
 

Population 1981 

(millions)
 

Cultivated Area 


(ha millions) 

Whsleat HYV Area 
(1000 ha) 

7 of Province's 

Wheat under HYV'-

Rice HYV's Area 

(1000 ha) 
. Promince's Rice 

Under HYV' s 

Maize Total Area 
(1000 ha) 

Cotton Total Area 

(1000 ha) 

Sugarcane 

( 1000 ha) 

1976 (000 hiead) 

Cattle 


Buffalo 


Sheep 


Goats 


Punjab 


47 


11.5 


4125 


83 


317 


27 


326 


1481 


544 


8108 


7979 


8037 


7767 


Sind 


19 


5.5 


902 


88 


613 


82 


24 


598 


119 


2854 


1834 


1829 


4237 


NVFP 


11 

2.0 


486 


65 


10 


15 


3i8 


4 


93 


3000 


762 


3675 


4636 


Source: Government of7 Pakistan A-ricultural Statistics 
I.slamabad, 1981 

Baluchistan
 

4 

1.4
 

73
 

39
 

25 

60
 

3
 

-

-

6814
 

33
 

5075
 

4441
 

of Pakistan L980
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crops are not collected. Since the Punjab still has a major share of
 

each of these crops and the gains in these crops are probably not as large 

as 
in the major crop, it is safe to conclude that Punjab and then Sind
 

have been the major beneficiaries of crop research. In livestock research,
 

a similar distribution of benefits is probably 
true. Most of the veterinary
 

research and past breeding research has been concentrated on improving
 

buffalos and cattle, rather than sheep and goats which are 
most important
 

in NWFP and Baluchistan.
 

The achievements of 
the research system which are mentioned above
 

indicate that substantial improvement can be made in agriculture through
 

research. However, the achievements which have had major impacts have 

been limited to 
a few crops and within these crops most of the contribution
 

has been made by p!ant breeders. Considering the number of scientists in
 

Pakistan and the amnunt of money that has been invested we would have 

expected more output from this system. Thus, ways of improving the output 

oi this system througIh institutional changes are a matter which must be 

given top priority bv Pakistan's research system. On the basis of our 

short trip to Pakistan, we cannot suggest specific changes. Rather we can 

identi v ;ome of the major types of institutional changes necessary. 

Institutional StrucLure 

Since about 1112Q agriculture has been a subject which is constitutionally 

assigned to the nrovLncial governments. This has meant that agricultural 

research, education and extension was carried out almost exclusivelv by 

provincial -overnments. Ein the mid--1920s the government .)o British Tndia 

r(ealized the need -or ;ome cantral 1)odv that ould at1ast :make . ir that 

there was communica tion and some coordination o f thee : rvincial scientific 
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research. The result was the Indian Council of Agricultural Research
 

established in 1929. Soon after partition in 1947, Pakistan established
 

a Food and Agricultural Council, but this had little power and almost no
 

money. It was not until the mid-1970s, when the Pakistan Agricultural 

Research Council (PARC) was formed, that a central council had much power. 

PARC now has the authority to conduct research and has several research 

institutions under it including the National Agricultural Research Center 

(NARC) and the Arid Zone Research Institute. it still does not include all 

federal institutions that do agricultural research. The cotton, tobacco, 

forestry research institutions; the nuclear institutes for agriculture; 

the irrigation, the land reclamation, and water management research which 

is conducted by the Water and Power Development Authority (WAPDA) are not 

included in PARC. 

The provincial research institutions remain very strong and independent.
 

Most research is carried out by provincial research institutes. The 

universities do only a limited amount. Strong provincial research can have 

both positive and negative impacts on tho efficiency of the research system. 

It can help make the research system more responsive to local needs, if there 

is a system through which farmers can articulate their needs. The negative 

side is well expressed in the Periera Report (p. 13) and applies to the 

education and research system as a whole: "[nterprovincial restrictions 

act as constraints on aricui tiiral progress and >,,'or, r:duio tho 

acadenic ,nnrtunities of ach of the agricuLtural universities since they 

effectivel. restrict recruitment of Iar f to those trained in the same 

province. This is a rormuLa which perpetuates w aknesses as well as 

strengths and leads to a somewhat static and mro l.,fnt Mtlook". 
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Phase E! of Asian Agricultural Research Project in Pakistan
 

For planning purposes it is not enough simply to identify areas which
 

have given high payoffs in the past. The planners who have to decide
 

between research and other agricultural projects need a more precise idea
 

of the future returns to research investment. What they need are aggregate
 

projections of returns 
to research or ex ante cost benefit evaluations of
 

the returns to research. The commodity and major noncommodity areas which
 

could payoff in the future need to be identified for planning within the
 

research system. To gain political support for agricultural research it
 

is important to identify the past and future beneficiaries of research
 

and educate them about these benefits. Specifically the government has
 

benefited from forest research and applied research in Virginia 
tobacco
 

which they recognize and support. It is not clear that the government is
 

aware o: the revenue it has earned from rice research, nor that urban
 

consumers see the link between wheat research and wheat prices. Also the
 

research system needs to identify ways to help specific target groups 

which governments are trying to help, like "Poorest of the Poor" and 

nutritionally deficit grouips. They will be benefited by some research 

strategies more than others. 

The next phase of this project will deal with the issues raised in 

the previous paragraph. We will quantify previous aggregate rates of 

return to resarch. We will also disag4regate past net benefits by 

province, :major conn:'.odities, constumer.; and .several categories of 

p)rodiuce rs -L- ar:;e landio rds.*ma I farmers, d lma .ess .a>ore rs. We 

will, :;O at r -oMrgM inal-.'si. if M:aaiu2:g.rag te r .rns and the 

impact of d ifferent possible commodic': and noncommodit research strategies 

on agricultural irowth, income distribution, ,oreicn exchange and 

nutritionallv do i groups.
.,ci 
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II. PLANNING, COORDINATION, AND LINKAGES 

Planning and Establishment of Research Priorities
 

'ational agricultural research priorities other than to increase food
 

production and reduce importation of agricultural commodities were not clear
 

to staff at institutes and universities. This broad objective is
 

appropriate but a set of more specific priorities should be established
 

which clear!,, communicates to all persons, at all levels, and especially 

to researchers, the national agricultural research priorities for the 

next 3 to 5 ,ear period. Research priorities should be a moving set of 

priorities continually locking at the immediate and future needs of the 

country.
 

PARC has not gone through a thorough priority-setting exercise in 

recent years. However, it is now in the process of trying to set national 

priorities. it recently sent out a preliminary set of priorities for
 

comment by provincial authorities. The problem is that the preliminary 

priorities did not provide a set of national goals for the agricultural 

sector or a methodology for using national goa's to set research priorities. 

Hopefully, when the replies are received and a conference is convened to 

discuss them, the methodolo-y and federal government goals will be spelled 

out as clearly as possible and then used to set research priorities. 

Within the National Coordinated Research Prourams, there is a fairly 

carefully worked out -planning procedure called CAREPLANS. It was not clear 

that this procedure ;as in ,nerntion just ',et, posisbIl' kecause of 

Shortages of s taf:. However, when it is ooe rationali;.ed, it could be 

effectivP. national a2uite Once priority topics with hit'h probability of 

pay-off have been identified the funding and resources made available to 

http:rationali;.ed
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tht provinces should reflect the national priorities. PARC's national
 

coordinated research projects can be an effective way to 
indicate priorities.
 

Both the number of these projects and the financing of some should be
 

increased in line with national priorities. However, there also needs to
 

be money available (in addition to PL480 research money) for the research
 

projects of 
individual scientists who have innovative ideas but are not
 

attached to a coordinated program.
 

PARC will be able to carry out effective planning only if it devotes 

more of its own resources to this task. The appointment of a deputy 

director for long term planning and increasing the resources and staff of 

its planning division would be a step in the right direction. StrengTLening 

the analytical ability of this division would allow long term planning and
 

would permit the ose of the CAREPLAN procedures. It also could provide
 

the Chairman of PARC with the support that is necessary in his discussions 

with the provinces and other parts of the federal government. 

Provincial level planning and coordination has to be strengthened. 

The Punjab Agricultural Research Coordination Board is starting to 

strengthen li:ikages and planning. There are still problems with this 

Board, but it has clearlv heiped integrate the univrsitv with orovincial 

agricuitvrnl research. Now the universitv and research institutions at
 

least know what other institutions are doing. Some attempt has been made
 

to set priorities but with little succes3 so far. In addition more funds 

for researclh from the -rovincial -overnment have )een channelled to the 

universi-.': thetre is the possib of : acin% 'niver.Itv students ind 

.acult" at th:! researci institutions to do resenr:lhi staff oF the 

research institutes will be able to use the university ].ibrarv; and 

innovations from the university and institutes wil' be accented more 
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rapidly by the government because this board can act as an advocate of
 

the innovation. However, to really do the job of planning, management,
 

and evaluation, the Board needs more resources and staff. None of the
 

other ?rovinces have an active coordination board. However, these should
 

be encouraged -- particularly in the Sind which has a large number of 

institutions doing research on agriculture ranging from the agricultural
 

research institutes to general universities and private industry.
 

Provincial agricultural research priorities should be a reflection of
 

local farmer needs. All major research institutions should preferably
 

have a local farmer advisor-.' board. Simply placing one or two farmers on
 

the provincial coordination board probably is not sufficient to ensure
 

their input. This is needed to help bring the concerns and needs of the
 

:armers to the researchers, since some researchers are reluctant, or
 

unable t even 4o to the villaes and there is limited extension
 

communication to the researchers in most areas.
 

Coordination of Aoricultural. Research
 

Coordination should he viewed in very broad terms, but the main 

emphasis should he on communication. There is a need to broaden both 

PARC' deLegated and implied responsibilities of coordination of 

agricultural research to include all areas and all agencies at both the 

eaderal and provincial level even if the research activities are not under 

PAKW or the provincial agricuLture departments. With 19 national research 

institutes, *6 provincial institutes, 3 aricultural universities and 

other colleges conducting research there appears to be considerable scope 

for improving Conmunication amcnq aroupsin similar research.
onqaged 

PARC activities should not replace nrovincil ,oo rd nation hu t should 

facilitate provinciaL decisions by rrovid in- information on a national 
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basis. The proposed use of the CRISP reports for all research activity
 

regardless of source of funding should permit communicating current research
 

activities underway throughout Pakistan and could be used both b' PARC 

and provincial governments to improve the coordination of research.
 

PARC has a particularly difficult task in coordinating activities
 

with other federal institutions which do not come under its conrol.
 

However, in the communications activities of PARC these institutions
 

should be fuLl participants. Another difficult area is social science
 

research since this is carried out in a large number of institutions
 

which do not have agriculture as their main focus. Thus, in the recent
 

survey for :he Agricultural Research Review Committee most of the social
 

science research institutions were not included. They are represented
 

on the PARC Social Science Technical Committee, but two of the strongest,
 

PERI and PTDE,do not seem to be actively involved.
 

Coordination at the provincial level is also needed. The only
 

agricultural research coordinating board which 
is operational is in
 

Punjab. So far 
it has been more effective in its coordination and
 

linkage role than in setting prioritLes and planning. The research review
 

board operating under the auspices of 
the Punjab research coordination
 

board is a desirable nonitoring feature of any granting agency. Sore
 

concern has been expressed that the review board was not entirely 

objective in their evaluations. P.\RC ma' perform a useful national 

service v :rovidin4 qualified toAcienisCs assist in the provinnial 

resear:ah revi'ws when requeste, and should stinulate reviews as a par: 

of all P.\RC contracts. 



Linkages
 

Linkages between research, extension and education within Pakistan 

are very weak. Education-research linkages exist on the surface, but 

are functional only occasionally and on an individual to individual basis, 

usually not institution to institution. The universities need access to 

the research facilities and information at the research institutes for 

better teaching and for expansion of graduate training opportunities as 

well as access to the research staff to enhance the breadth of subject 

matter speciali..ation at the universities. The research institutes need 

to be able to collaborate with the disciplines and specialties within the 

universities not represented in the research institutes.
 

For many universities, a critical mass of faculty members necessary
 

for offering graduate programs cannot be achieved without joining forces
 

with the research institutes. The growing number of complex research
 

problem areas will require the combined staff breadth of the institutes 

and universities to successfully cover the problem. Meeting the future
 

manpower needs of trained research agriculturalists is dependent upon
 

strong agricultural universities. Until critical masses of highly qualified
 

stafr are available at the univer-sities, close linkage and coordination 

between research institutes and universities is needed. In the Punjab 

there has been an important increase in cooperation between the University 

and institute Ln Faisalabad. This is due to two factors the Research 

Coorin;ition 3oard and Dr. S. A. Quereshi's appointment as the head of 

tic institute. 

es,'arch-e:.:tension linkages appear to be weak. Researchers do not 

have close contact with farmers for a variety of reasons. The lack of 

funds for travel was perhaps the most frequently mentioned reason. How 
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then are production problems identified? The veterinary clinic at
 

Faisalabad provided ample opportunity for common livestock problem
 

identification. There were no insect or disease clinics identified for
 

plants. The Axub Agricultura Research Insticute is becoming involved
 

with the World Bank's training and visit system and were in contact through
 

the Plant Protection Enstitute. Good research-extension linkages are
 

essential for a smooth flow of information, but we saw no evidence that a 

smooth flow existed. Another area of weak linkage identified by plant
 

breeders and agronomists was maintenance and production of improved seed
 

stocks. identification and maintenance of progeny tested animals is of
 

key importance to animal breeders, but i6 virtually nonexistant at present.
 

Linkages with international institutions such as CTDDYT, IRRI, ICRISAT:
 

ICAdlDA, etc. are especially important for the exchange of research
 

information, for seed stocks and for training and manpower development
 

purposes. Both C('IIYT and TRRI have staff members located at PARC. We 

saw genetic material from C[YTfYT, lilPT, TCRISAT, CTP and ICARDA in use at 

NARC and at the provincial research stations. The Cotton Research 

Lnstitute at Multan was receiving genetic material through FAO. Some 

provincial institutes which had received uubstantial assistance in the 

nast resented the fact that they now had to receive it through PARC. Some 

provincial research people said that the current system of uniform testing 

of international nurseries is lood. Others felt continuity was lacking 

becauseqame locally adopted matcerials were discontinued after one year 

becau:se t e lines lid not hav hroad adaptation. 

The 1linkaqes ..ith "gro-ndustr." iarv A -;rirdeal depending on the 

Comxoditv. However, the linkages that Jo exist particularly in tobacco 

indicate that these linkages can he important to the government research 
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institutions in at least five ways. First, they can guide the government
 

on what research is needed. In tobacco they have pushed for research work
 

on cutting the costs of flue-curing and on improved quality of tobacco.
 

In cotton in the past there has Seen pressure for higher qualitv lint.
 

One of the reasons that there has been private sector involvement in cotton
 

and tobacco research is the fact that quality is so important in
 

determining the value of the crop. Second, the private sector can provide
 

direct financial support to research institutions for specific projects,
 

i.e. Pakistan Tobacco Company (PTC) is providing the government tobacco
 

center a machine that will make briquettes out of sugarcane bagasse. The
 

center will then test these briquettes against other sources of fuel to be
 

used in flue-curing tobacco. Third. industry can provide technical support
 

for research. PTC is the main source of new genetic material for
 

cigarette tobacco. Fourth, these induscries have provided poliLical support
 

for public resoarch in cotton and tobacco and may have assisted the cotton
 

and tobacco institutes to remain separate from PARC. Finally, private
 

industry can play an important role in spreading new technology. In Pakistan
 

chemical companies have played an important role in the spread of pesticides
 

and Pakistan Tobacco Companv has been an important agent in the spread of
 

new varieties of tobacco.
 

It seems that there are a number of opportunities for the public 

sector research institutions to strengthen themselves through closer 

linkages with .':ro-industry. At present ?ARC is 'eekin4 the guidance of 

the carp-L indus t re type of wool that it needs. Ferhaps it-r ardinq the 

could al.so issist in Linking rice research more closely with the Rice 

Export Corporatian in order to prevent research on fine varieties that will 

not meet the qua]itv requirements of the e::port market. The Periera 
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Report has suggested that PXRC should supplement the existing private
 

sugarcane research "through contracts for field research and should prepare
 

plans for a national sugar resoarch institute." (p. 28) Several private
 

companies are conducting research on grain crops. Rafhan Maize in
 

Faisalabad has some research underway, and we were informed that 
the Glaxo
 

Company recently started some agricultural research in NWFP. The public
 

sector should be working in close communication with these private research
 

efitorts to encourage them. to learn from them, to get their support for
 

public research, and wo prevent useless duplication of efforts. There are
 

also opportunities to gain guidance, political, and perhaps financial
 

support in the livestock sector. The Poultry Research Institute in Karachi
 

at present supplies vaccine to the ccmmercial poultry sector but
 

concenzrates its research efforts on village, noncommercial poultry. It
 

could start working more directly with this important and probably influential 

-o -iercial sector at least to the extent of judging the productivity of
 

the poultry seed stock which is imported and sold by the multinationals
 

in Pakistan.
 

The Relationshio Ketween PARC/NARC and the Provincial Research Institutions 
and Universities 

This relationship is crucial to the success of PARC/NARC. All federal 

agricultural research systems are faced with the problem of generating 

pol itical s upport ror themse les. En the United States, the Deoartment of 

Ayricultur, a, coi:;upr- Or irl.'"y in AppLied research in 

the istricot of ." ourtant ":noirrassmen. Other ilst P Ltinns hlve achieved 

support S' tOthi 5 rvidin- resources state naricultnral ,niversitles. 

Tie problem of 4uneratin4 Lasting nol.itical support can be particularly 

difficult when the institution is started with foreiqn aid. PARC/NARC 
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must provide services to the federal govern'nent to build tip its political 

support at that level and nrovide strong support to the provincial 

governments in return for the political support at the provincial level. 

Eventually, it may be able to do both, but at the moment it is clearly 

more successful at the federal ievel than at the provincial level. Most 

provincial scientists would be quite happy to go back to the weak research
 

council of the earl: 1970s. If PARC/NARC can not build up strong supporters, 

a decline in foreidn aid could mark the beginning of a period of instable 

financing for the council. 

A\t The moment the most common view of PARC/::ARC expressed by 

provincial officials is that PARC is attracting a large amount of resources 

and therefore their provincial share of research resources and also the
 

Provinces' absolute amount of resources is decreasing. This is particularly 

upsetting to them because they believe that the constitution says that the 

provinces should do all of the research and hence should receive all of 

this mone. In addition they feel that the center is trying to dictate to 

them what research they should do, which again is beyond the rights of 

P.XRC. the evidence that the' present to prove their point about losing 

resources takes several jorms. En NWFP researchers complained that cess 

funds '..hich they .reviously received have been diverted hy PARC to its own 

use. At the new agricultural university in NUFP we learned thac the two 

scientists: who ere doing L-)odt research had applied to PARC for jobs. 

Plunjab . ibout f hutIn the there was ilLte compliaint the loss of nd:, we 

.ere- told that sev,: ral of the est sienti.Lt i at te A4ricrul.turiI 

Univer.itv iad anpp ie,.l to PAniC 'or jobs. The A',h APe i.., ur,' e.earch 

Lnstittte fe!t the lo s of anntact with the internati nal reselrch institutes 

which ised to send 'orm, olasm and scientists Iirect''y to Faisalabad but 

now -iends the -;a i,ntists ind seed to Islamabad. 

http:sienti.Lt
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PARC needs to do what it can to change this perception of itself.
 

The provincial agricultural research institutes and universities need to he
 

turned into strong supporters of PARC/NARC if it is to survive a pul1-out 

of foreign aid. PARC witn its emphasis on coordination, planning, and 

doing research such as basic research or research on risky, marginal lands 

has no other natural constituency. It has to provide Lihe provinces with 

services and win them over in relatively short period of time or it will
 

have few supporters in the government or elsewhere. At the moment
 

relations are T.rhaps at their lowest ebb. This is because Pakistan's 

system is in a transition period. PARC says that it ".,ill help the 

provinces to build up their scientific manpower through training and also 

through sending PARC scientists out to the provincial universities and 

research institute:. However, at the same time it is attempting to build 

up its own .taff and the staff of NARC. The result is that during the last 

.ear 22 :tudans were sent abroad for training by PARC of which half were 

PARC/NARC emplovees and the rest were From the provincial institutions. 

This leaves at most I people from four provinces and a large number of 

institutions. 7he other result of the ,-urrent buildi, neriod of PARC/ 

NARC is the recruitment of good faculty and researchers from the provincial 

institutions. These people may not have been working up to their 

potential in the provinces because of provinicial barriers to good research 

sucn as Lack of incentives and the absence or equipment and literature, 

Or t tthe provnc: s their departure will he 'i loss. Tt is not surprising 

then that Ltmheprovinces have liLtl faith that :hey willI hen,.fit much from 

PAR.\ is wiLL hance ntil:swra>: :'tion not n adequate training benefits, 

extra staffing, And other benefits reach the provinces. The earlier this 

is done the better. 
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The one benefit that we did see moving to the provinces from PARC was 

research funds. In the past much of the :oney was PLASO rupees. This 

program scums to cuntinue to work quite well although the research done 

with these rupees is restricted to topics in which the U.S. is interested. 

Mon.,ey, equipmnt, and jerm piasm are also moving out tc the provinces 

through the national coordinated research projects which include wheat,
 

rice, 7aine and millets, oilseeds, potatoes and several new areas. While 

Lt may annoy tKu Punjab that it has Lost the leadership of the wheat 

progran and direct access to ,L..YT, it is clear that some of the other 

provinces have benefited from these programs. The benefiLS include not 

only the resources and cerm plan:m but also the possibility of gaining 

wider recognition tor good work through the all-Pakistan variety trials. 

The national coordinated research projects is undoubtedly PARC's most 

important group of prorams ar the moment and the group that has given
 

the most benefits to date. This is probably also the area which PARC
 

should expand most quickly, both in terms of numbers of projects and
 

resources devoted to them.
 

There are other services which could help the image of PARC in the 

provinces during tho current transition period. First, it could provide 

some of the equipment which the research ins itutes need. These needs 

are discussed below but more repair and replacement needs will arise as 

current foreign aid projects end. Secund, either cen~tral library 

facilities which can provide hihhoIrapiis A rarint osr forei.an 

xc:iange 5 r purchasing scientifLc ]ornal, is )ad!- needed. Third, short 

te r, craining in areas such as r.sea rch anagement id e'v'aLuarion could be 

imp or tnt.
 

http:forei.an
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III. RESEARCH CAPABILITIES
 

Facilities/ Eo uioment
 

Physical facilities in the form of buildings, experimental fields and
 

animal h.using appeared in all instances nearly adequate. NARC, however,
 

was under construction and only a few buildings completed.
 

Laboratory equipment was .iith few exceptions very inadequate. In 

most cases it appeared that foreign aid programs had equipped the 

institutions. pith time the equipment had become outdated or nonfunctional 

due to lack of proper maintenance and of funds for the replacement of 

spare part.4. 

nstrumentation and laboratory services were needed in the following 

areas: 

a) Soil testing lab - samples run free of charge for collaborating 

scientists and institutions. 

b) Feed analysis lab - samples run free of charge for collaborating 

scientists and institutions. 

c) Laboratory instrument shop - personnel trained to repair common 

laboraor-', equipment. serve as a -tore house and equipment lending 

agenc., for cooperatin, PARC institutions and scientists. 

This would facilitat.re rapid initiation of new research and 

prevent long periods of inaccivitv due to equipment failures. 

d) Pesticide residue Laboratorv. 

Operatin funds .-or research projects "molitei to 2-!57< of the total 

budget of these institutions. Funds 'o7 foreign made equipment and spare 

parts .,!ere ailocated -;1aarare Ir most-'. instances rc icn _::chance and 

http:facilitat.re


operating funds were inadequate. Since this is a substantial constrainc
 

it is not surprising that azeas requiring a minimum of equipment (for 

example, bant -as the degree success.breu(ing) achieved greatest of 

There were ex:amples of well equipped facilitie:. However, in most 

instances these institutions were either recent recipients of Coreign aid 

or doing work which directiy reiated to an income generating activity such 

as production of vaccines for livestock (veterinary research laboratories 

in Karachi and Lahore), tobacco revenue (Pakistan Tobacco Board Research 

Center, M-Iardan), excrt revenue tor cotton (Cotton Research Institute, 

Multan), or contract research (Irrigation Research Institute, Lahore). 

The NARC, which is currently under construction, is intended to be equipped 

with sophisticated technoiogy for laborator. use. Another exception from 

the rule of noor equinment is the Nematode Center at the University of 

Karachi for studies on the taxonomV of nematodes. 

The aricultural universities were poorly equinped. This was true, 

although to lesser extent for the well established Punjab Agricultural 

University. Computer facilities are almost nonexistent. 

Libraries
 

A]I personnel, at research and teachin- ,stablishments had very good 

proficiencv in English and ,.ore able to utiiize literature in this 

language. However, the libraries were with some exce--tions extremely 

inadequate. Fair to good Libraries were seen at rrigation Research 

institute, Lahore; Nuclear Institute for Food and .\.riculture, Tandoiam 

and the Cotton Research Institute, >lultan. 

Strengthenin:, o: the universitv libraries' ould benefir lthe research 

organiuations located near them. It is not knotn to what extent libraries 
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at organizations like nuclear institutes can be utilized by universities
 

and research institutes.
 

To escablish a least cost solution to the problem of library service,
 

perhaps a central library function with an efficient copying and
 

dispatching system should be considered. The minimal needs for the
 

libraries of research institutes are indexing systems and bibliographies.
 

PARC should play an important role in strengthening library service 

capability. However, at the moment even PARC's library is not adequately 

staffed or equipped to service its .Mwn needs.
 

Ianoower Needs
 

The crop research system seems to have a sufficient number of 

researcners. The research workers available in the animal sector appears 

insufficient since several vacancies were observed particularly in the 

husbandry area where veterinary degrees were required. Also, the social 

sciencas seem to be short with a number of open positions. There will 

definitely be some deficiencies if the projected shift of emphasis towards 

areas such as plant patholo~y, animal nutrition, and farming systems takes 

place.
 

The universities ;enerally have too little stafr to do a good job ii 

post-4raduate education. Only 10-257 of the time of the teaching staff 

aonpears to be available for this purpose. The newly formed agricultural 

univerin/tv of N.FP has , criticalIly low number of staff members. Punjab 

\griclLure Universit. has been able to develop critical masses of facultv 

to conduct c :-'craliute courses and research in most aar.s 

MeL. 'jualitv of the available manpower measured by Ph.D.'s in research 

anci pos t-g:raduate teaching nositions varies greatLv between institutions. 
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At two of the atomic energy commission research institutes and the Punjab 

Agriculture University 20-30! of the staff have Ph.D.'s whereas the 

provincial research stations have 0-10 Ph.D.'s on the stafF. A particular 

shortage of Ph.D.'s e:ists in the livestock sector. it did not appear 

that research duication or output was necessarily correlated to the 

number of Ph.D.'s on the staff. Nevertheless, it is necessary to educate 

more Ph.D.'s at foreign institutions to develop a critical mass of 

scientists in important subject matter areos, particularly for the 

universities. 

Administrative skill is lacking in many institutes and can be 

considered a deficiency in the quality of manpower. The limited ability 

to manage available resources effectively is one of the major weaknesses of 

the system. Particular concerns were raised regarding the administrators' 

ability to involve younger researchers in setting research priorities and 

in the decision-making process and giving them credit for good research. 

There were exceptions notably at Avub Agricultural Research Institute, 

at the Poultry Research institute, Karachi and in the Animal Reproduction 

group at Punjab Agricultural University. Training in research administration, 

for examp le, coursns arranged by PARC, nay he a wa to overcome the 

general management problem. However, the prabLem of deeIoping younger 

scientists is a problem which goes much deeper into the structure of 

research institutions and Pakistani culture. 

Manpower Trainino and University ?eve io:ment 

7o meec the manpower needs iJin t:i,.1 above Pakistan has to develop 

its own *:anah?- to produce ~c lentists. Fore in training will continue 

to be imortant particularly for Ph.D. 's, but due to the growing cost of 
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foreign training most of the Masters degree students and some Ph.D.'s
 

will have to be produced locally.
 

On this Lrip we visited only one program that impressed us as being
 

able to produce world alass Ph.D.'s. That was the botany department of 

the University of Karachi. The agricultural univer;ities at Faisalabad
 

and Tandojam are allowed to give Ph.D. degrees, but at present give out
 

very few. The quality of M.Sc. and B.Sc. degrees from the agricultural
 

universities were thought to bh declining by a number of people with whom
 

we spoke, but we have no direct evidence on this. Ehe indirect evidence
 

was complaints of the Sind Civil Service Commission about the qualit.
 

of graduates and the recent difficulties of finding good candidates for
 

foreign fellowships and then gettin; them to complete their programs on
 

time.
 

in order to have a successful research degree, universities must have 

not only an adequately trained faculty: but also active research programs 

which involve their students. AmOcg the agricultural universities, 

Faisalabad had the strongest research program, but even there departments 

were constrained -v short ages of funds. fa iities, and recant scientific 

literature and perhaps some Atudents wero 'ons trained by the ibsence of 

well trained Idvksors. 'The other agricutural universities were worse 

off. The basic sciences at these universities were generally quite weak. 

Thus, najor institution building proarans .ill be required if the weaker 

universities hope:,t produce rescear scientists. The trainigof Ph..'

abroad will hp- in essential part of an'.' program to "plrade thesue 

universit LOs. 

There ara several other measures to strengthen research at the
 

universities which should be pushed forward. It would appear advantageous
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that facilities and expertise at the provincial research institutes be 

utilized for M.Sc. student research. This was started through the 

Research ,rdination B1oard and throucgh personal contacts in Punjab but 

examples of such cooperation were rare in the other provinces. The 

universities of the provinces retain their own graduates to a very high 

degree. This counterActs the development of ideas and any means by which 

this tendency can be changed should be welcomed. PARC's attempt to send 

social 5cienti-,ts for M.Sc. outside of their home province is an example 

of what can ho done. 

PARC should move ahead with its plans to support research positions 

located at universities with the expre.-sed purpose to conduct research of 

high caii.) -,r, students promote collaborative researchsraduat2 and 

among univorsity ind roseairch institutes. This can only be accomolished 

if the individwlri. are very well cqualifie d, hiqhly motivated and dedicated 

to the concept yf P.RC/ 1 niversity/nrovincial research institute cooperation 

and to the improvement of the cuality of research ievei of technical 

competence and research productivit'y of Pakistan. The success of such a 

program i.; :lso dependent mpon the desire of the universities to make a 

change mud }a~mv ideqoiite fin~tncial and tecnnical support for the 

individual to accomplish the objective. 

Retention of Manpower 

wew're -;pecifically ,isked by Dr. Amir Muhammed to address the 

compiTcated question of retnining highly trained and qualif:'.ed people in 

Pkistan. Pres ently a, number of Ph.D. 's ire leavin- tile country primarily 

to otier Muslim 2)untries in thle M.iddle Tast and to the West. BWfore 

.2ddlessin.:Lhe orprobtem itself, it may be said that the loss of people to 

http:qualif:'.ed
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institutions paying much higher salaries may not be all bad. Instead it 

can create 1 situation in w'hi-h younger researcners want to qualify for 

work abroad and so work for more research ,chievements. In addition, the 

rasearchers who return from abroad are a valuable source of new ideas. 

For historical and institutional reasons the Pakistani government can 

not pay iLs scientists salaries as high as the best scientists receive 

abroad. Instead it must concentrate on the creation of institutions with 

high level of achievements which will provide a working atmosphere 

that will not only retain but also attract outstanding people. At the 

same time it must press for increased real inc.pes for good scientists 

through nonsalarv benefits such as housing, transportation and other 

benefits and through salary increases wherever Dossible. The value of an 

effective scientist to Pakistan is so great the Pakistani government and 

donors must Push for,::rd As far As Dssille in tMi3 area. 

A number of factors are needed to develop institutions which can 

attract and hold good scientists. These include: 

1. 	On-the-job ichievements (not necessarily earned degrees), ability 

to cooperate and to stimulate younger collaborators should be 

the criteria for ,dvancement. 

2. 	 Seniority should count very little in promotioo. 

3. 	 Committees for promotion need to be composed of professionals and 

need to use the .services of experts from outside the province to 

a) j ud e the pp la competency ,ar the :psition md 4 ) rank 

the 	 ip Lic.nts. 

0. 	Senior administrators should assist "ounier collaborators to 

develop to the maximum of their ability. 
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5. 	A truly competitive hiring system between institutions in the 

various provinces needs to be in effect. At present universities 

hire mainly their own .,raduntes and both universities and research 

institutions hire people from their ow:n province. 

6. 	Communication with other Pakistani scientists through journals and
 

meetings must be encouraged.
 

7. 	Communication with the international scientific community is 

essential. Scientific journals must be readily available. There 

must be rewards for publications in international journals and 

opportunities for both junior and senior scholars to participate 

in international meetings. There must he op ortuniLtes for 

collaborative research and opportunities for post-doctoral research 

abroad. 

8. Operating funds, equipment, and resources must be sufficient.
 

If facilities for research, the change of advancement and recognition
 

based on merit, good colleagues and good salaries are offered, Pakistan
 

should be able to retain a substantial number of Ph.D.'s. Throughout the 

Pakistan research system at the best institutes we found a sprinkling of 

Pakistanis who had worked abroad and came back. PARC/NARC seems to have 

attrited the most,but there were also returnees at PERI, the University 

of Karachi, and Avub .Agricultura1 Research Institute. These institutes in 

;eneral Aave moro of the facilities listed above. If these facilities 

have :een successfuI in attracting back scholirs who had international 

salaries, there is hope that they will be able to retain nany of their 

young Ph.D.'s. 



IV. RESEARCH AREAS WTTH HIGH POTENTIAL PAYOFFS 

Plant and Soil ector 

Research in the area of plant sciences needs to be directed at 

increasing crop productivity and maintaining that productivity under 

foreseeable changes in social and physical conditions. 

Breeding for Durable Resistance to Diseases 

Disease appears to be a major constraint in improving yield levels and
 

in some years in sustainin. achie'ed levels. Almost without exception, 

plant breeding is being undertaken in a manner that will favor "boom-and

bust" cycles, for e.g. the wheat rusts and chick-pea h].ight. Research 

needs to be directed at identifying germ pl.asm that possesses at least "partial 

resistaqces" against all pathotypes of all diseases. 

Plant breeding has to remain tLe major thrust of programs in plant 

science - a resistant and high yiuedin, cultivar i. still the most 

convenient method of increasing total production. There is almost no 

expertise in the country in the area of durable resistance. 

Agronomy (Improved Crop Husbandry Tecnniques) 

A cultivar will achieve its maximum desired yield under optimum 

growing conditions that are also dictated by the economics of crop hpsbandry. 

Acronomic research, particularly i: Iocality oriented, could lead to a 

:of =: and farmers'narr'winn Dt toe r..en p,)tont : .cz u .'el on fields. 

Coupled %ith this must he in ctiT'., e.tersion proa',. [n the short term, 

improved agronomic practice of.fer 4rent potentia, for yield increases. 
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Seed Technology
 

There is almost no research being conducted to improve the quality of
 

seed, even though this is an important production factor.
 

Plant Protection
 

Generally, the plant protection disciplines concerned with diseases,
 

insects, weeds and nemotodes are very weak in Pakistan. For example,
 

there appears to be only two virologists in a country where there are 

serious virus problems on many crops. Many of the gains from investing in 

plant breedin; have been wiped out because there has not been corresponding 

strengths in the protection disciplines. The individual disciplines in 

plant protection need to be strengthened: plant pathology, entomology, 

nematology, weed science, etc. 

kesearch activities in plant protection that will be beneficial are: 

a) Surveys and surveillance systems to determine the key pests in the 

different aqroecological zones and to quantify their effects on 

reducinn yield. 

b) 	 Assessing crop losses caused by pests in the different regions, 

and researching the pest intensity - yield loss relationships 

(damage functionsi for individual pests. 

c) Determnini n the, population dynamics or epidemiology of pests as 

influenced by the environment in different localities. 

d) Basic research on the effect Of weather variables like temperature 

and dew on events in the life cycles of pests.
 

e) Predictive systems for pest development and crop loss.
 

f) Determination of economic in j r'. and threshold levels.
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g) Research on host-parasite relationships and populations genetics
 

related to parasite virulence and host resistance. This includes 

identification AL the major pathotypes or races, major genes/ 

mechanisms of host resistance and methods for effective screening 

and transfer of resistance. Almost without exception, patho systems 

have not been clearly defined for the major crops. 

h) Integrated Pest Management (IPM) The optimization of pest control 

using sound economic, ecological and social criteria. 

Some expertise already exists in Pakistan on IPM, for example at the 

Cotton Researcih Institute, Aultan. Generally, entomologists are more 

familiar witO tie concept than other plant protectionists. A priority 

area for -raining in ill the plant protection disciplines is in subjects 

related to !PM: pest assessment, survey techniques, epidemiology crop 

loss assessment, pest forecasting and systems approaches. This has been 

the trend in the developed countries and developing countries are under 

more pressure to optimize control. 

Thy feasibility of developing a national pest urveillance system 

should be explored and could be one of the major runctions of the 

proposed National Institute for Pest -anaemen or its equivalent. 

Fxcept for ,otton insects, little basic research has been conducted which 

can be used for IPM. The benefits of a national surveillance system are 

manv: 
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1) It will fursher cooperation between the provinces and strengthen 

PARC's coordinating role.
 

2) 	 The status of important pests will be systematically determined 

for major crops in the different agroecological zones. Furthermore, 

pest-host inventory built up over Lime with samples from surveys 

being made available to insect taxonomists, mycologists, etc.
 

3) New diseases will be detected and early warning given to direct 

research aimed at oontrol. 

4) Preharv,v ":d -cstharvest losses may be identified and quantified 

for allocation of resources. 

5) Changes in the virulence of pathotypes of any important diseases 

may be determined to allow changes Ln cultivar planting, and 

eventually,
 

6) With increased sophistication, pest surveillance will become a 

component of integrated pest management on individual "arms. 

Biological Nitrogen Fixation 

This area seems very appropriate to PARC's stated objectives of
 

conducting basic research with national implications. Indigenous 

symbiotic bacteria need to isolated for the various legumes in different 

regions and efficient strains selected. Research might further be 

directed at lre,- ivin orlanisms chat fix N. IBecauso N is i major factor 

in yield, is research should be ;even "rloritv.. NARC has initiated some 

work in this area and should be encouraged to pursue it more intensively. 
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Pesticide Toxicology
 

Indiscriminate use of pesticides in the developed countries resulted
 

in disastrous consequences in many crops. . ile there appears to be signs
 

that insecticides in Baluchistan are affecting populations of beneficial
 

mites in apple orchards, quantitative data need to be collected. Studies
 

should be made on residue pathways in ecosystems before the development of
 

tolerant insects and pathogens becomes a major constraint to production.
 

Because of the high cost of equipment needed for pesticide studies, P.\RC/ 

"ARC is in a strong position to provide leadership. Development of
 

pesticide toxicology capabilities is a short term goal that has long term
 

implications for the total agricultural system.
 

Cropping Systems Research
 

Pakistan is agriculturally, a very diverse country. Cropping systems
 

research ,.n l,,d to a clear definition of the svstems under which 

each crop is grown and the constraints in each system to maximum 

production. Svstem definition and constraint identification is a 

necessary prerequiLite for developing methods to manage the constraints
 

(social, economic, environmental, biological). That there is a gap in the
 

yield levels of man.' crops, between potential and actual, suggests that
 

constraints are operative in diff.rent parts of the country. The benefits 

from increasing yield by removin, farm level constraints may even exceed 

inv-,,s in ,id *ici,,.'jd thrrieh breed~i>: Ln th, short term. in the 

longer term, cropping s',tens :searc will lead to the design of more 

.2fPciont prowducti on tens. researcn toy-,s This kind i:f needs be 

Qnterdiscp i '-ir., and nithough in Pakistan it has been identif.ed with the 

socialI ci ecn there must he a itrons involvement of biologists. 

http:identif.ed


Salinizatiun/Sodification 

This is a problem of national significance that PARC should address,
 

especially from the crop angle. A coordinated project on this topic has 

been proposed and should be pushed ahead. 

Plant Breeding 

Breeding must remain the main strategy to produce high yielding crops 

resistant to pests and adopted to the different regions of Pakistan. To 

facilitate this, PARC should actively build up its genetic resources ?or 

major crops. There is much selection being done for high yield but less 

actual breeding except in the major crops -- wheat, cotton, rice and maize. 

Strengthening Plant Research 

Provinces in Pakistan differ :arkedlv in their training, research 

and extension capabilitie-, in relation to the above defined prioritv 

areas. rhe Punjab appears, to have the strongest institutions. This is 

due to the large investment made in the past on strengthening agricultural 

research and the important role of agriculturo in the province. It would 

appear that, because the provinc.s differ in the stayes of development 

vis-a-vis agriculture, their nlude.s ind ;riorities .il d.iffe.r. On the ther 

hand. even a rel ativelv sophlisticated province like Punjaib, has varied 

strengths between institutions and commodities. For example, in the 

Punjab we found the Cotton Research institute :nd its FAO/UNDP Project 

to e ztronsi'v comm It ted to bas ic research ind to )e well supported in 

terms of manp)we,r, ,aquipment .nd re ,,renc. matrir.als. )n the other hand, 

it the u '..ri,:'iIt,:ral lsArch -stltuot -ino: r , ? :m rimmoditv a royrims 

.h.ich aare morly, uppniorted . it 5 our oi.nion that, while there Is i need 

to itrnthen the over ln sear:h., ,ducation .nd extension s'scems for' 

.>=r~ui tur, In A: istin in the Ion.-term, Vor the short t:rm:, :nost bene:its 
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may be derived by selective strengthening of identified institutions
 

______ !according to criteria agreed on. 

Animal Sector
 

Background
 

Animal agriculture plays an important role in all parts of Pakistan
 

supplying draft power, milk, meat, eggs, wool and leather. 
 Some people
 

estimate that livestock may contribute 50% or more of farm income in
 

Pakistan (Wahid 1981). There is a national deficiency in milk supply and
 

dried milk valued at Rs. 500 million is imported annually. Likewise,
 

importation of fine wool takes place, whereas coarse wool and hides are
 

exported. Shortages of meat and mutton has led to 
a ban on meat export and
 

the installation of two meatless days per week. Increased consumption of
 

meat and milk would be desirable from a nutritional standpoint. In
 

comparison to the plant sciences, the livestock sector research and
 

extension has been extremely neglected with the disease component being 7.
 

the possible exception.
 

Dairy and Meat Production (except small ruminants)
 

In the past it appears that milk has been a byproduct of bullock
 

production for power. With increased tractorization there is an increased
 

opportunity for specialized dairy production. It is our opinion that
 

the correct decision has been made when crossbreeding the existing zebu
 

cattle with various european breeds was started and it was decided to
 

improve the Sahiwal breed and buffalos with genetic selection.
 

A cross-breeding program which is implemented in the field has 
an
 

extremely high potential to increase milk production in a relatively short
 

time. The selection program for milk yield in established breeds (including
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synthetic breeds that may emerge from the cross-breeding program) has high 

potential for payoffs over a longer period of time. The program should be 

expanded. It is very important that genetic selection for milk production 

includes selection for the ability to utilize forage very efficiently. It 

is also important that the number of production tested cows be increased so 

that a solid base for prgenv testing of sires is obtained for the genetic 

program of Sahiwal cattle And buffalos. The selection procedure for A.I. 

bulls .hich was used Unlil rocent.v was not successful. We were told that 

the firsL completed prngeny test for water buffalo bulls revealed that only 

half of the bulls used in the A.I. program influenced milk production 

positively.
 

Feeding md management of the dairy animals are extremely neglected 

research areas but are of great potential importance for increased milk 

production. The *xilving interval is very lonq both 5or cattle and buffalos 

(414-0S6 for cows ind 330 days for buffalos on government farms and probablv 

much longer in viilages). Ideally the calving interval is believed to be 

12-13 months for Western cattle. Economic analysis of the optimal calving 

interval for Pakistani cattle should be encouiraged. Research aiming to 

decrease the calving interval by feeding practices, increased awareness of 

signs of heat, perhaps pilpation of the ovaries reaularl.' and diagnosis of 

reproductive diseases would have great potential to pay-off in short time. 

Researchers in animal rproduction at Faisnia:d and Lahore appear to be 

willina to join efforts "ith che Extension Dir.ctrate of Punjab to 

intensify reSear:h in this field. A uffa1]o Nprtlduction Institute has 

Soon pr:oosed in Punjab. . d nou l.,,vw t.At in !A,t !_uw 

is ncedudl, but Punjab may be the right place for A :oncentrated research 

affort in this important area. particular lv with the unique semen production 

,ix i t jadirnb. loc-'ctd nea r th other ree;e rch ficilihres. 
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The potential for an early payoff from nutritional research appears 

somewhat more complicated. Improved feeding practices would undoubtlv 

increase milk production, but there are questions whether currently low 

prices paid for milk and meat can justify intensive feeding. Research on 

milk and meat marketing must be perform*d along with the nutritional 

aspects of meat and milk production to find ways to decrease the cost of 

production. The problem of milk marketing appears to be a complex one 

since most herds ire very small. .\lso, there :ppears to be a discrepancy 

between the high ':prices paid for buffalo cows (R3s. 10,')(0) and the commonly 

expressed view that milk production is unprofitable. We are not aware of 

nay concentrated er fort in Establishing nutritional values for Pakistani 

feeds. The "oil cakes" constituting byproducts from edible oil production, 

byproducts from the sugar industry, chicken litter, straw and other refuse 

are feeds of particular interest for feeding out cattle and buffalo. It 

ipears that P-\.3C and NARC should assume leadership in this area. 

Nutritional resarch capabilities need also to he upgraded at the 

universities. More support is needed at the Livestock Production Institute 

at Bahardunagar so that a data base can be established for economic 

anal.-sis and idvice to the farmer. There is in obvious lack of manpower 

trained in nutrition. 

Small Ruminants 

Relatively little research on small ruminants was seen. We noted that 

some attention was given to the possibility of producing two lambings per 

weir. Most emphasis was 4iven to wool research ind increased meat 

production by use ,of "Tedd ,small goaLts 'rm YncaL which are.uats 

kidtlinc .pproximaatelu twice a year with mu.Ltip],, hirths. There was n 

,Sinld oc¢in--, nomic(."[, K' r=N: i .'on = =,i:'. ::Ioro ,o t in onI isi),o"yq. -mAKl. nrslI 



The small ruminants possess enormous possibilities for improvement by 

utilization of the vast number of breeds in the Yorld specialized for milk, 

mutton and wool nroduction. Programs evaluatin, several of these breeds by 

themselves, crosses between them and indigenous 5)reeds have the notentiAi: of 

identifying new breeds which migit give multipLa births, lamb more than 

once per year, have high milk production, rapid growth and wool quality 

suitable is carpet wool. Various types of such combinations may be used 

for different ecological and cultural parts of P:kListan. it is 

recommended that this research be given high priority and be located in 

Sind, Baluchistan .ar H.P. it be that manpowerowever, should noted the 

for conducting such research LS probably not available at this time. 

Similar research rejarding dairy goats has potential for increased milk 

and meat production as wall. Coordination with the small ruminant program 

of Title XTI should be considered. 

Poultry 

Large scale commercial layer and broiler operations are .jeveloping 

within the private sector. Mortality and lower thin expected feed 

efficiencv fCc broilers are the two most prominent constrAints to 

efficient production. Nutritional ind conomics research needs to be 

intensified to identify the most economica, production svste1m for 

broilers and e'gs. 'The commercial operations ,til ized breeding stock 

deve olpad bv private multinationaI. corporations. So far the government 

poultry research units have chosen not to aid the deve.onment o 

commerciAl " t-As ex::ce.pt in the production of vaccines ind Alvisorv services. 

However, this would seem to be an area of research that would have high 

payo is. 

http:ex::ce.pt


-46-

The Institute for Poultry Research in Karachi instead focused on 

producing an improved Egyptian dual purpose bird for the villages and was 

currently uittiplying these for distribution free of charge to villages. 

No ;enetic selcction appeared to be done, but the better cocks were 

intensivel. utilized by use of Artificial insemination. Upgrading of the 

highly disease resistant domestic desi chicken was contemplated. There is 

considerable variation in the laying ability of desi chickens. Thus,
 

there is i good possibility that seection 
 and breeding of desi chickens 

Till result in a.superior bird for village use. 

Animal Diseases
 

The team visited Lahore Veterinary Research Institute and the 

Poultry Research institute of Karachi. Vaccine production was a major 

activity at both institutes and the Poultry Reseir:h Institute was to take 

over all vaccine production for poultry diseases shortIv. Research 

regarding the efficacy of v-accines, durib.it.v of vaccines and immunity 

needs to he ,lon. An e:xample of a vaccine that needs to he investigated 

thoroughLy in this respect is the vaccine against humorragic septicemia. 

Epidemiologic research and diagnostic cipabilities need to be 

upgraded, At least regarding m:iaimals. Successful programs in this area 

have Sean Limited tn the study o the impact of internal parasites in small 

ruminants and a proposed scheme for control of parasites. The economics 

of disease or the livestock needs to be exploced oarticularlv. Diseases 

like rinderpest and food and mouth disease in Addition to the losses they 

cause in Pakintan hinder export of meat to most countries. 
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Extension
 

Extension may be the weakest link in the Pakistani agricultural 

svstem and extension is particularly weak in the livestock sector. In 

this sector the extension system is built around veterinary hospitals. 

The veterinarian has stock assistants whose work essentially consists of 

vaccinating animals in the villages. The veterinarian has a dual purpose 

degree in animal husbandry and veterinary medicine. Due to a number of 

reasons the veterinarian in essence functions for clinical veterinary 

medicine only" md remains stationary at his hospital. The extension 

system for animal husbandry information is practically nonexistent. 

Punjab has recognized this fact and the university is issuing a B.Sc. 

degree in animal husbandry. However, the positions available for the 

grauuates appear to be Limited to livestock farms. 

A reorganization of the extension system for the livestock sector 

may imprcve the situation. A reorganization should make the extension 

veterinarian responsible for preventive veterinary medicine (clinical 

medicine should be the responsibility of the private sector) and provide
 

advisors to the farmers in husbandry and economic matters.
 

integrated Farming Systems
 

Farming systems research which has a major emphasis on livestock is 

needed in Pakistan. The livestock population probabll, can not he 

increased over the current numbers without caus ing serious overgrazing and 

decreased crop ounctt. Smaller farmer and landless people keep the 

majority of the ives tock. The marketing channels for :l stock ?roducts 

are not ,Iearl: understood which results; in confusion regardin. the 

profitability of the livestock sector. Thus the croppn ing..' s -cesi:,ronA 
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which brings together livestock scientists, crop scientists and social 

scientists is needed. 
 Such studies should emphasize the comparison of
 

farm income from livestock production, fodder production, intensified food
 

crop rotations and cash crop production. Other economic factors such as
 

the availability of 
labor, drift aninals versus mechanization, and the
 

social and cultural aspects of livestock production need to be considered
 

is well. It was, for example, mentioned to us that the rather neglected
 

area of rane managem.inc could 5e .ettr understood through studies of 

areas whtlere tribes successfully restrict and rotate 4razing versus areas
 

where this is not done. Also, research on effective tillage practices
 

with bullocks may be worthwhile, since at current rates of tractorization
 

it would take another 30 -years for Pakistan to be fully mechanized.
 

High Payoff .Areas in the Social Sciences 

The ,avfns to social science research in agriculture come in three 

areas. Lrst, research cm lead to government investments, regulatory 

policies .nd price policies which benefit cerLain groups or society as 

a whole. Fecond, social science research can issist other agricultural 

scientists in identifying antd weightin; the importance of constraints 

whicK :irmers face in their e:forts to LNprove incomes. This should help 

farmers and consumers bv guiding scientistc to work on the most important 

constraints. Third, more dJ*tai!ed farm management research may indicate 

that firmers ire not 7az.im[i i their long run net income or profits. 

Then recommendations 
to fi r:mer. :an .e made which .would improve their
 

performance. 

'The ,urrenc stock is in0,000 tractorA, importition is 15,0l0/Tear; o,o00:wr 
are ':nk,d; nd he estimated need for complete mechanization is 300,000.
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The payoff of any of these types of social science research depends
 

not only on the success of the research itself but also the utilization 

of these results by another government agency: policy research results
 

have to be turned into actual policie:s; constraints research results have 

to be used by scientists; and farm :nanagement or farming s"'stems research 

results have to be recommended to farmers by extension. The likelihood 

of implementation should be considered when deciding which projects will 

have rapid payoffs. 

On our trip the overall impression was that agricultural ecouomics 

is concentrating on policy research and that useful research in the other 

areas is iimost nonexistent. Research in other social sciences has had 

almost no impact on agriculture. The main problem does not seem to be an 

overall shortag, of funds for research pcojects, but a shortage of trained, 

motivated manpower to do the research. None of the provincial agricultural 

research institutes have senior economists. Most of them have sanctioned 

posts available but were not Able to attract anyone. P.\RC has been 

trying to recruit economists for P.\PC, NARC, and for the provinces but 

the.' have been able to fill oni a few of their positions so tar. while 

we were in Pakistan the newv~y aw'eLd q\-ricultural Prices Commission 

idvertised 20 new positions for agricultural economists at the highest 

salary grades in the qovernment to do policy research. This will increase 

PARG's difficulties in attractin 4ood economists. 

The other overall weakness in tile rural social sciences is that there 

is ittle interaction ;ith other triculturail Witists. This is partl., 

due to zie fact that there ire no socia. scientists in the r'vinci.i 

Agricultural research institutions. Likewise the main economics research 

institutions Like PIDE and PER! only have social scientists. The agricultural
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universities have the most interaction between diff, rent disciplines, but
 

even there considerable 
improvement is possible. Even the constraints
 

studies which are supposed to be multidisciplinary have no economists
 

working on them it the moment.
 

Policy Research 

At present the government is very involved in agricultural input and 

output prices throa=h direct intervention such as subsidies, procurement 

and taxes and indrectly through its irmort and exchange rate policies. 

In the 1970s most of the decisions were made on an ad hoc basis with 

every little economic anal.sis to back them up. Recently at least some 

provincial 7overnments And the central government have recognized the need 

for more analysis. About 3 years ago the Punjab Planning and Development 

Department decided to strengthen the Punjab Economic Research Institute 

(PERK to meet its needs. Pecently the central governments set up an 

Agricultural Prices :onmission to meet its needs. PERT is now functioning 

quite etfectivelv. However, the Cntril Agricultural Prices Commission 

is just starting to recruit staff and the other provinces do not have 

similar policy research financed b'y the government. 

Since at least some sectors of the ;overnment recognize the need for 

economic ana.'sis and the orld Bank, MF, and USAID are interested in 

such analysis, there is reason to believe that some of the results of 

policy researc:n would be translated into po] icy. 1leArlv rasearch on the 

size and impact of igricultural input subsidies his pl a:ed a role in their 

recent decline. There is a series of important issues surrounding 

agricu.tural output And input pricing which need research. At the national 

level research is needed on: 
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1. 	The income distribution and production effects of the recent
 

decrease in fertilizer and pesticide subsidies. 

2. 	 The impact of government internal procurement, ration shops, 

import ;d export policies, and price controls on the market price 

of major a gricultural commodities and who benefits and who loses 

from these government interventions. 

3. 	The agricultural export and import policy of the government.
 

At the provincial level marketing problems of specific commodities 

such as milk, meat, vegetables, and fruits must be examined. WNhat are 

the implications of these problems for government investment and 

regulaltor: policies? 

Another area of researen is the evaluation of current and proposed 

agricultural investment projects. At present much investment is made 

with onLy i pertunctory analysis of its cost and benefits or with an 

analvsis which s c:rried out hy the donors rather than the P:kistanis. 

Res rcli instit tts should be nlavin , rol in evaluating some of the key 

investment proJects both at the federal and provincial levels and 

sugestin, ws in which these investments could be made more effective. 

An exam[ e of this type of w..ork is thIL water man,:.,;ement research being 

conducted at the Mona Project. 

The efforts launched by PARC to encourage accurate collection of
 

tput .statistics .ir,. imurt~nt. In ind, NTP .rnd Ba!ulchirtan yiL-(d
 

-er acre .tA:tis t Ls &,'n lio ta mai 1or crots :ire lit:tle -iore th;an educated guesses. 

The estimates of the v:ie.1 of minor crops in aLl provinces are *ased on 

wnat a~e : f f ic iai': called "subjective" estimates. Final,],., the e-timates 

of output in the animal sctor which have improved ;reatI].' Sliice !975 ire 
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still widely perceived as inaccurate. Although this is an important area 

at present, it should he taken ove: by the Prices Commission when that
 

body becomes more effective.
 

Except in the Punjab, policy studies have also been limited by the
 

absence of farm budgetary data. PERI now has a panel of 700 farmers and
 

landless from whom they collect monthly cost and 
returns and household
 

expenditure data. PARC is planning to fund a similar project in all
 

provinces land hopefully''ill 
 use PERI f r the Punjab), and the new
 

Agricultural Price Commission says 
that it will also monitor farmer's
 

costs and returns. Hopefully, APC will in fact be able to fund the
 

collection of this information in Sind, Baluchistan and NtFP. 

Research Planning and Production Economics
 

The second major area where the social sciences can contribute to
 

farmer's and consumer's well being is through research which helps other
 

scientistn do their jobs more effectivelv. At present almost no work is
 

going on i.n ti. area, and so this must be a high priority for PARC. This 

type of research is mainly concerned with developing research priorities 

at both toe macro and micro level. At tne macro Level the main concern
 

is setri I priorities for the various commodity and major noncommodity
 

research areas. 
 At the micro level we are concerned with the conantrint

on farmers .hich prevent them from maximizing their not income. 

The macro eve! 'work consists basical'lv '.working with scientists 

to identify commodci-s or re.As of rese.arch .hich will have the highest 

payoffs. The :.ederil ,or provinciLal government mnust privide overail goals 

for the agricultural sector. Agriculturil scientists must determine the 

technical feasibility of commodit or ancommodit," r,_se- rch programs which 
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are proposed. Social scientists can assess the probability of its
 

acceptance by farmers and the economic and social impact of acceptance. 

The programs can then be ranked in terms of their net economic and social
 

benefits ind their impact on nutrition, the batance of paayents, or any 

ocher uoas of society. This does not have to be a particulirlv lengthly 

or time consuming process and part 1I of this project will provide an
 

example of how this can be done. 

Within the commodity programs, social science research can also 

provide valuable guidance on research priorities. En PARC's new system of 

CAREPLANS tho first two steps are the identification of problems and 

"accordin, of priorities". The criteria in the CAREPLAN procedure for 

according priorities are largely economic and social criteria coupled with 

an assessment of the probability or success. At present in some of the 

major commodities like cotton the major problems are known and research is 

being carried out on these problems. Tn whe:it, constraints research is 

underway which should help determine priorities. However, in many other 

important crops like the pulses and oilseeds the major constraints to 

higher prcduction and the relative importance of these constraints are not 

ye t ,kno . 

Whiat is required is costraints (problem identification) research 

and, as more resources become available, farming systems (problem solving) 

research. This must be done jointly by social and agricultural scientists. 

The first step is to review all ivaiilmble literature And talk to 

knowledgeable scientists, xt;nsion m'ont s, And ,isor: of t i ctop. This 

w'i.ll provide the hm'pothe s for ome short ind .. iiv inl'.':ed surveys 

of farmers who 4row this crop. Fer these surveys both i social and
 

agricultural scientist go to tihe farmer's fields, examine his crop, and ask
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what the main constraints are. The results of these surveys can be used 

as hypotheses to be tested by [RRI-type constraints research which now is 

being supported by PARC. his research approach needs to be used not only 

With crops but alSo with livestock where chere is considerable confusion 

about what the main constriints to production are. 

The farming systems approach with its focus on the farmer and 

collection of dtiled -nimal husbandry, agronomic and economic data is 

perhaps the only.' mc- thod of ictually finding out how rar:ners :ake their 

decisions. Howcvor', this e:xpensive and ha.s a large requirement of 

trained m.inoower. it seems probable that the firsr payoofs from farming 

sy.stems reis,_.irca will be in helping scientiS:ts set research priorities by 

understanding farmers' constraints in a whole farm perSp.Ictive in a wav 

that constraints research which focuses on ,i single crop can not do. 

One can explore the comploxities of crop rotations and the role of animals 

only in this whole farm pernspctive. Also it is the ideal] place to try out 

new technologies InefCore their guner:il release to farmers. Early evaluation 

of new technology can prevent the loss of -overnment mionev and the 

credibility of researciers and *!:<tension .h7ents ',,i7c try to push uneconomic 

technologies. Evaluation nd monitori-nc of new technologies indicates to 

researchers .,;here more research needs to be done. 

Research for Farmers 

Final.ly there is research that will benefit the farmer directly by 

develoning recommendations for mana-ing his farm and marketing his 

products 2:orf--iciently. far type research has hiad virtuallv, So this of 

no imnact on Pakistani farmers. The most important reason for this is the 

-act tihait it present I ruers know :iiore ,m out liow to ma:.:imize their profits 

http:Final.ly
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or utility under village conditions than economists do. A second reason 

is that e:tension is very weak md could not spread better f.rm management 

techniques. it is only in recent years that economists have come to 

appreciate the complexity of peasant farming. In Pakistan economists are 

trying to understand its complexity with farm management surveys. However, 

until agricultural scientists begin to work with social scientists little
 

progress will be made in finding ways to improve the farming system now
 

in use.
 

All if the previously mentioned types of research can provide 

information that will benefit farmers directl. However, on the 

production side the constraints studies :id cropping systems research are 

the most likely to identify farm management systems that can be recommended 

to farmers. Marketing research can have implications both for farmers 

and policy makers. 

Summa	r:
 

The government recognizes the need for more policy research and PARC
 

has emphasized the need for production and marketing economics. Overall, 

there is still ?robablv in overemphasis on policy research. However, at 

present the main constraint to ill tces f rsuirch is the shortige of 

social scientists. This must continue to be one of PARC's main
 

priorities in training. New ways should be souvht to induce Pakistani
 

economistj who Are working or studying aborad to return home. Funding and
 

institutional drrngement3 to induce social scientists from the 

universities And so-ial science research institutions to collaborate with 

agricultural, scientists or work for a short time at the agricultural 

researchm institut.s shu"md 5 e jeveloped. 



V. USAID AGRICULTURAL RESEARCH PROJECTS 

Past and Present USAID Research and Universit; Projects 

The US:\lD project at PARC/NARC has taken a long time to get underway. 

However, given the history of agricultural research in developing 

countries and the current direction of PARC/NARC, it seems very likely 

that they will have high payoffs. It has already had an important 

althou h unquwintified role in preventing a return of the 1978 wheat rust 

epidemic. At the moment, it is concentrating considerable effort on gram 

blight. The solution to this problem would by, itself pay for NARC. Many 

of its other efforts will not pay off rapidly. Arid zone research and 

barani research in general are not likely to pay-off immediately -- too 

little is known at present about agriculture in these areas. It seemed
 

to the team that the research portfolio of PARC/ARC is quite well balanced
 

between projects of short term and long term payoffs and thus, that this 

research will be paying for itself and yield a high rate of return. 

There remains the problem of slow utilization of AID money and the 

slow development of the project. [t seems that one of the major factors 

in the apparently disappointing performance was an underestimate of the 

institutional difficulties of ianpiementing such a massive plan and perhaps
 

of the leadership and managerial weakness of PARC in the early days. The 

leadership and management problens were probably not primarily due to weak 

indiv:duali r'i.r :me.' .:ere Aiue to in insufficient number of trained 

nanagers to .arr' out the ro racun. in recent 'ear ".oth the qualit., of 

leadeic':hip ind the numbers of trained .ndti.idual s has improved considerably. 

The institutional barriers were both within the federal government and the 

provinces. In both areas there were and continue to be, e.tremely: strong 
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forces which oppose any centralization of power and research resources in
 

PARC/NARC. The provinces have had the constitutional argument that
 

agriculture is a provincial subject to support their position. Basically
 

it has Laken a military government and the wheat rust disaster of 1977/78 

coupled with the current Chairman's leadership to knock down some of these 

barriers. Major institutional change such as the development of a national 

agricultural research system is necessarily a slow orocess. The difficulties 

were underestimated by .\ID. However, AID should be commended for sticking 

with the project because a pullout by AID would have crippled FARC. Now
 

there is the possibility to make substantial gains.
 

The other recent aid project that has had a major research component 

is the CSU later Management Project. The water management area was 

reviewed recentlyv by an USAID team, and so it was not reviewed by this 

team. ac 2)1n u.gestion we have in this area, is that PARC or some 

organization needs to play a stronger role in establishing links between 

the larae number of institutions which are dealing with this issue. At 

present, few of the institutions dealing with irrigation research come 

under PARC or the provincial agricultural research institutions and so,
 

there seems to be little contact between the physicists, engineers,
 

agricultural scientists and social scientists who are working on parts of
 

this problem. 

Perhaps the greatest impact of past AID procrams has been in training 

scientists. Thu vast majority of todays scientists have benefitted from 

AID programs h strengthened local 3.0. and 1.S programs or'whic their .. 

funded their masters and/or dctoral programs Gbroad. in the absence of 

these programs, Pakistan's research svstem would have produced far less 

of practical value to farmers because of insufficient scientists. The 
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foreign exchange earned by these scientists in terms of reduced food 

imports and increased e:ports has paid for their training many times over. 

A major com!opent of this training has been the massive investment 

in the development of the agricultural university at Faisalabad. This 

program enabled the university to increase its faculty from 4 Ph.D.'s in 

1961 to 81 in 1971 and total teaching faculty from 65 to 306 in the same 

period. The output of B.Sc.'s and .Sc.'s increased from 68 and 24 

res nctively in the late 1950s to 347 And 116 in 1976. During the 1960s 

there were also [SAID programs to build up the Agricultural College in 

Sind and the Faculty of Agriculture at Peshawar University in NWFP. The 

programs in Sind and :Q.JFP were much smaller and of shorter duLation than 

the one in the Punjab. The influence of these AID programs on research 

has been mainly through the graduates who now man the government research 

institutes in these provinces rather than through faculty research. 

Peshawar, in particular, has very few research projects underway. It was 

clear at all three agricultural universities that their primary emphasis 

was teaching, rather than research. 

Areas 'or Future USAID Involvement 

The agricultural universities are, at present, not providing much 

support to the research system. TI'ev have the largest concentrations of 

Ph.D.'s in the aricultural sciences aind yet they do only a limited amount 

K usefuL cesear::i. They are turning out a number of B.c.'s and M.Sc.'s, 

buL Lhe quality of the graduates -eems to he filling at some institutes 

and the numbers ire not su:ficient to meet government's needs. At present, 

there in iu agriculturiI university in Baluchistan. The igriculturaI 

univer.sitv in FP only recenti: srplit off from the ;eneraL university. 
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The Sind Agricultural University is apparently stagnant, and Punjab
 

which is doing good research and teaching in some areas seems to have 

declined in the last 10 years. At present, the World Bank his projects at 

the University in Punjab and Sind. However, we saw no signs of World Bank 

support for techinical assistance which would prob:blv he necessarv for 1 

successful project. N7WFP is not receiving any aid at present, and so seems
 

a logical choice for future assistance. Also, it seems to have quite a 

dynamic Vice-Chancellor who has a good track record at the Forestry Research 

Institute and good political connections. Leadership is of crucial importance 

in developing new institutions and so this Vice-Chancellor's presence is an 

important positive factor.
 

A number of the provincial research institutions need assistance. In
 

assisting provincial research institutions AID has to make a decision about
 

what rcle it wants to encourage PARC to play. If it deals with the 

provinces directly, it can undercut PARC's newfound influence. If it deals 

with the provinces through PARC, then PARC will he considerably strengthened. 

There are a number of weak provincial research institutions which could 

usefully use more money, particularly foreign exchange. PARC will have a 

much bettor idea what these needs are once the current review of research 

institutions Ls completed. Since most the provincial needs are not for 

large institution-building projects but for training, some specific
 

equipment and library facilities, it would seem most efficient for donors 

no deal wi th i :ntril institution which could identify these needs and 

supply them on i regular Oasis. This argues for more support at P.\RC. 

Lf provincial institution-hulIding is carried out directly, it 

probably should be part of :apackage which assists universities, 
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extension, research, and provincial agricultural planning institutions at
 

the same time. In this way it might be possible to build in some
 

institutional means of 
mrn ,elv linking these institutions and
 

increasing demand for efficient provision of services.
 

The current ,orld Bank and USAID money which is going into PARC and
 

NARC would seem to 
be about all PARC can manage at the moment. Therefore,
 

it seems that USAID probably would not want to invest more money there in
 

,he immediate future. However, there 
are areas which AID should continue 

to watch and perhaps provide assistance in the Future. First, as mentioned 

above, P,\RC could be a useful means of providing needed foreign exchange 
to
 

provincial institutions. This would probably require further expansion
 

of PARC's manpower to -anage this sort of program. Second, some research
 

efforts with important income distribution goals and more basic research
 

which will require long periods before there 
are payoffs mav be difficult 

to nupport locally because local politicians may not have a long enough 

time frame -- for example, farming systems research, maintenance research
 

like pest control, and soil and water management research. In these cases,
 

AID might be Oble to provide useful support.
 

There ire several subject areas whici stood out as being in need of 

assistInce At both the provincial and national levels. Livestock, which 

has been particularly neglected in the past, is now receiving considerable 

support from a variety af donors. At almost all of the livestock research 

institutes .e 'isited foreign donors were proviciing technical assistance 

or such a:;.sistnce hid just ended. owe.,er, this is such in importrint 

area nd, 210re Ao seem to be opportunities for big pavoffs to research and 

extension that we would urge USAID to explore the possibilities of 

assistance in this area. Another important area which needs attention 



is plant protection. The possibilities and payoffs from crop surveillance
 

and integrated pest management were described in Chapter IV. USAID might 

consider a project in this area which would include research, pest 

surveillance, strengthenin g the plant protection services in IPM and 

regulating the private sector which recently started providing pesticides. 



Appendix I 

ITINERARY OF AGR'ICULTURAL RESEARCH 
REVIEW TEAM - UNIVERSITY OF MINNESOTA 

NOVEMBER 28 - DECEMBER 17, 1981 

Nov. 28 Dr. Pray arrives Lahore. 
Dr. Jameel PER. 

Meets Brian Lockwood ADC, 

29 Dr. Pray, Crabo and Teng arrive Islamabad, 10:00 a.m. 

30 Islamabad - 0830-1000 Chairman PARC. 
- 1030-1330 Visit NARC. 

Drive to Peshawar 1500. Arrive Peshawar 1800. 

Dec. I Peshawar -
-
-

0830-1030 
1030-1200 
1210-133G 

Forest Institute. 
University of Agriculture. 
Pakistan Academy for Rural Develepment. 

2 Tarnab - 0830-1030 Agricultural Research Institute. 
Drive to Mardan 1200-1330 Tobacco Research Centre. 
Visit Pakistan Tobacco Company. 

3 Lahore 

Kala Shah Kaku 

- 0830-1000 
- 1030-1200 
- 1230-1400 

irrigation Research 
Veterinary Research 
Vice Research institute. 

Institute. 
institute. 

4 Friday - Lahore - Meet most of expatriot. 
Agricultural experts at lunch partv. 
Drive to Faisalabad. 

5 Faisalabad - 0900-1230 
Visit Villages. 

University of Agriculture. 

6 Faisalabad - 0900-1200 

- 1200-I'0 
\vub laricultural Research Institute. 
Plant Protection Research Institute. 

7 Drive to Lahore via Bahadarnawar :730. 
Bahadarnagar - 1900-1 100 Livestock Production 
Oadirabad - 1130-1330 Livestock Experiment 
Cardwell and Crah, drive to Lanore. 
Pray and Teng to ?lultan. 

Research 
Station. 

Institute. 

8 Cardweli ind ,rabo v:isit ",terinarv Co!,e. 
Pray and T, L-"{ i tton Research Station and 

P... . . W Io Nsearch Institute, 'l.h tan. 
All :!'. to K;arach:i. 

9 Karachi 

Cardwell 
Pray and 

- )830- 1,10n( Poultr' :osearch institute. 
1030-1 23 niver: v it Karachi. 

- 10.-.)) 'Vetahrat,. Post Control Centre. 
and Crabo dr'vw to Hvjer:abad. 
Ta:ng stn'. it Krachi. 



Dec. 10 Tandojam Carciwelli and Cribo: 
- 0830-1030 Cniversitv of Ariculture. 
- 1030-1230 Agricultural Research Institute. 
- i230-i46)0 Atomic Energy Agricultural Research Centre. 

Drive to Karachi. 
Pray and Tcny 51 to ,uectA 0900. 
Meet Secretary of .VAriEultre. 
Quetta-Sar ab Agricutural Research institute. 
Arid Zone Rescarc!h Institute. 

11 Pray and LOng visit viIayus near Quetta with Acting Director Fruit. 
Research Project. 
Cardw, 1.1 and Crabo arrive Islamabad. 

12 Pray, Teng -eturn to Islamabad. 

13 Discussion with Chairman PARC (Dr. A\mir Muhammad). 
Then individual meetings with membars of PARC. 

14 Submission of brief report to Director AID/Islamabad, 
indicatin- their impressions about impact of 
agricultural research with particular reference to 
AID's past investments and strategy for future 
ass is taice. 

15 Crabo and fenc leave. 
Pray and Cardweil USAID and write-un. 

16 Pray and Cardwell to P.\RC for discussions with training and 
plannino uficers. 

Prav t P.1.D.E. 

17 Cardwell1 departs. 
Pra: to P.E.R.L. in Lahore. 
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Impression of Researci CapabiliLies of the Institutions Visited 

Insti tut ional 

tiii ivursit i es R.ii , _ . links C:omm...ents 

Un[ivers':,ityv 
- "a -saI a 

of AgriculLure 
ald 

-

6 Auoltnloilltols 
Plrovi 'ncia] 

Dept. ot Ag. 

Largest - enllt ration .l Il .l).O.' in country. 
Some dJepir-Ltiiitnls have research rapavlLV, 

librarcv weak in current schlolarlv jotirnals, 

lOr IlabeoraLtri. Some World Bank assisLance. 

-Peshawar 3 A )I ti I I I:N 

l'rovinci al 

Dept. ol 

Educat ion 

N i tU research. Ani lnt I 57 iInIce and 

hotI ciitlure wek: and no p lant patlie logy or 

lolfvsi olog, ' . oe social science research at 
Inst i ttLe of I)evelopment Eiotnoics. New V.C. 
dvl.llt;ic and so) thtere± is hope ft Lttu -t.. 

I 

-''tandoj ai 4 Auitonootus 

l)ept, of 

E'duca L i on 

I.mii te(l research caipaic i tV, V'iVer( o 

No funct i onal laboratory tquipmIent. 

Bank ls; ist ance' 

I ilbrarV. 

Wor Id 

Universi ty of K(arachi 8 Autonomous 

)ept. ofI 
lduicat i oi 

Biol ogical Sciences Faculty 

eqi )inollL and statf capabilities, 
research program. 

seem to have 

and strong 

Pakistat Academy 

IDevelopmlent 
for Rural 3 Ministry of 

local 

Weak 

Lb is 

leaderslipiI and po1it Ical 
insLiLute without a clear 

change havc left 

role. Thus little 
government is lappeint ing at 

or training. 

present. (;ood phvsical eci I I ties 

A ratIing of 10 represents capability equal to World class institutions. 



InstL int i ..i l 
_u.nL..urchl In:, L __toi!s- Rat ing . . Inks . .nmnents 

Li vcsL ii:k 

V"It rv tRe.searci 
Klarachi 

Instit tte - 7 Provincial 
I)Lpt. 01 

L.ivesitock 

Vatccinet*, iic:robiologv/patlhl,-Iogv and genetic 
unLL s vtrv art ive. N) Ph.D. s. Strong 

programn bw irrimprov ing geieti. toick of vilI lage 
1)irds biit noit 01t vimeulCvti aIh birdis. 

L, iestick: 

'it at jo 
Upe~imiuuii 

- I)ji ji buiad 

3 Prov.' ini al 
Depn)t- o) 

Li v t OK 

Mode~st lee 

t~t.* t -i 4 W-w 

olV reiisearch:. Crossig local and 

kvuLMokI( 
IW.sLit-Wi 

'rihiCt i on ReLSCe1rChl 
- Ilhadlarnuui r 

5 l'riv i nc i q 
I)ept. of 

I.iVLstocl( 

Lo!~L IAuselect ionl programu liir huh a I ths andt 
SAliW!I cattlle recently Sarl-rted Labs not 

producLtiye, UNI)P/FA() PrujecL tiere. 

too 

VLLvIi-inary 

hI i 

Rt''seircl I nst I tot -Instivute4PrIvincial 

Dept. 

Liv 

I: 
I)of 

sLocl: 

Soeretsearch t oO(i program of 
production. )iagnost ic cuwuh i 1 it 
] imnited. lIr4I)I'/tA\ Pro]ect. 

vaccine 

iu-; ar. 

*\ugl'ritc"i ral 
- uIet ta 

Research Institute -
3 P rovinc iala 

Dept. of Ag. 

Ial uxchistan 

Strong program in lfrui t resea rclh With FAO 
assistacii. Few Ph.l).'s little incentive 
good work. No substations. Onlv irrigated 

research. 

for 

-Ta ndojw aIi 

-'arnl:-l) 

5 

4 

Provinc ia I 

Dept. of Ag. 

Sind 

Provincijal 

I)Dept. of Ag. 
NWFP 

Soil :, entoliogv, plhys iul ogy group most 

H<ivecc, whea t, cotton )redin modstly 

prodlui.tiv'e -- otliher crops -- mostlv testing. 

Program and overal l priorities uxcletar. 

harani resear ch. 

active. 

I.itLle 



Y~sea rcli -IntSt i tIttiu (con Li niitw ITRatn 
Ins!ti ttt i ~ntl 

-nYi- tu;t 

Cyl 

Arid Zone 

Ut It a 
Res.irch Ins ti tute - 5 Iederal PARC Just starting program. Important prohems wii l 

I),- tLck ed ine of few insti utes with 

l ivestock atid cro) scientists working together. 
Some l ink withi h CAI)A. 

ALuuic iut'grv Agri cuiiLural 
i.s,,ircht C:einter - l'aido jam 

4 Federal Atomic 
Etergy 
(olillli ;sittrl 

Good plaint Scienice Iiblrarv. More hasci in research 
approach . S m \.'iatl more e ut iquipld. Breeding antid 
inul l u lit i n group most act ive. OtLptL low -

pierhtaps poor di eCtor! I adc sip. 

Ayub A,ur.Fi'tur.il 

InsLis ll e -

R6.rch 

F"ai.salaibad 
Provincial 

Dept. of 

Ptlnj;al) 

Ag. 
(ood director. Strong wheat breeding -- li nks 
With CIMY'I. Virol ogyv' good. Soils active anti 

good work. No social science at ireHst. 

Sugarranc research okutv. overall wwik in plant 
pathology. IHlorticulture fairlv strong -- close 
links to big orchard owners. Poor l inkges with , 

universitv 

steps to 

and perhl-aps to farms, 

improve this si Liat ion. 

but ire taking 

Irriga ion 

laitore 

Resea rch InsL tute - 5 Provincial 

Irrigation 

Dept. 

tEffective links with irriga ti on dci .ciit-tet and 

Pun jab Ulnivcrsitv but not w ithl WAI'I)A. lave 
Ihistory or hydrology reseair-h . Considerabule 

contrtact work. 

Ncumuato logic.al 

Ka rachtli 

Resezrch Center - 7 University 

Karachi 

of I Pit.I., 

work. 

well staffed 

P1L481) resecarch 

and equipped. 

mncy. 

Ioing survey 

Plant Protection 

ia i sa labhad 

lIustitute - Institute 

Ayib 

Agr icultural 

of limited equipmuent 

research was more 

--

of 

stall 

a mo 

seemed 

i torinrig 

enthusiastic 

funct ion. 

--

IisL i ititLe 

Rica 
Ia 

Rescah 

SIi 
Insit 

h Ka,k i 

ute - 6 Inus titute of 
Ayub 

Agricultural 

Resea rcht 
I nsti tute 

Acti ve breedinug program, poor l ibrary. 
disciplinary programs not so active. 

linkages with [RRI. 

Other 
Good 
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TobnccoJ 

MILidi 
-esearch Center - 6 Federal 

Mini:;try 
'Ollill :-rI;.l 

of 
New instiLute, good leade-rshi p and eqlipment. 
Well-I inkvd wilhl farmers and industrv. Still 
a to p iV, iU s wort-hi. 

NARC 
Islamatbad 

7 Flederal PAi(:Aiah 
st il 

tlnl iu its [lnt operatiola
s1:mallI. Staf-f --

. )perat ionall tnits 
le-,delrs, good peo(ple wh~o 

undersLand problems and 
e lear lv ini min d. USAII) 

have goalIs auI 
and World Bank 

olbeue:ive 
. assistance. 

Cotton Research 
Multan 

Institute - 8 Federal 
under 

PaktstLan 
Cotro10l 

Ctl ton 

(Cmm:i t tee 

Probalbiv the bct institute visited in terms t 
qualitv If staff, eqiipmett, tlrreat i Lcratlu, 
and l inkages with inlustrv. Hanve doU \,urv good 
work in Integrited Pv'st ManaelmellL for (CotLoll, 

I'"O() temIII and fonding . 

CotLon R 
MituI ail 

,searchStation - 5 Part of Ayuh 
Research 
Inst i Lute 

Good 
ties 

bas ic cot)ton breeding programji. 
with NIAB and PCCC Institute. 

Has useful 

'11ai Ecah ) tcOlno i c Research 
Institute - L.ahore 

Alpi ed IR:olloullit: (enter 
(center - L.rNchi 

6riv 

61 

i n i i1 
Planning and 
I)evelopment 
D ep ar ile Ht 

Puij ab 

nsLit Lte at 
Univ. of 
Karachi 

ose contact wi th Punjab P laun ing )epa rtment so 
research relevant to policy. Ford Floundation/AI)C 
Project just finished. 

Several e:cellent young econtllIluilsts .illi statisticians 
are on the staff. Colmputer flacilities _ood. 
Nat ion:al and p)rOVin1ciala policy studie.s. StLarted 

with IFord Ionlely. Now takes gove rInenu t contracts. 
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itnt- ill 

Fc oli I CS3 
6 FuId eralI 

Anit onItm!IoIs 

Inst-ir"ue 

Wi-

P Iatit I tig 
C.omisi Ion 

I'r~ei r tewonuhic r-ese.arch inStifltlt hut 
agr icut.Lrei n11 hiigh priority. Two PhI. 1). 
econuomuist s fit! -Lime on agric"t-[tre. Cuutit.ct 
Wi Lhul(~~ IeeagoIvernment.I t:XLtislu os tiVLa (.t~~ 
cot-rata rese~arch fior fore ign doors. 

hI et 


