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This study of agricultural research resulted from the' visit of President Ayub to the 
United States in 1965. It reflects the President's concern that Pakistan have the continu- 
ing flow of new and proven technology that is required as a basis for maintaining an annual 
increase in agricultural output of four or more per cent for a long period of time. 

The study was made by a Pakistan-American Team and involves a study of agricul- 
tural research with special attention to organization, administration. and needs in both 
countries. The principal objective of the study ife given in Chapter I. 

The Report gives a brief summary of important developments in agricultural institu- 
tions and output. sine 1960, discusses research needs in eight major fields; examines 
research facilities and administration in Pakistan, and gives reconimendations for their 
improvement. . , . , 

Pakistan's agriculture is undergoing revolutionary changes initiated by a combina- 
tion of research and dynamic policies of the government. The country has a good agricul- 
tural research base on which it can build the type of research institutions and programs 
that will be needed to sustain the agricultural revolution for the next 20 years. The follow- 
ing recommendations are offered as a partial guide to the continued improvement of 
agricultural research in the country: 

No. 1   he Pakistan Agricultural ~esearch Council should be Orginized in the 
pattern of Pakistan Council of Scientific and Industrial Research to pro- 
vide for more flexibility in planning, support, coordination and conduct of 
research in the many complex problems in thenation's agriculture. The 
proposed objectives and organizational structure of the Council are shown in 
Appendix VI. 

. . 

No; 2 In view of the deficient status of agricultnraE iesearch in the Province, the 
urgent need for improved facilities, staff and progress, the Team recom- 
mends the establishment Of a Special Committee of rhe A.R.C. to advise 
in the planning, implementation, coordination; and evaluation of agricul- 
tural research in the Province. (East Pakistan). 

No. . 3 Department of Agriculture, East ~akistan,  should explore the possibility 
of organizing an East Pakistan Agricultural Research Association or Society 

, , which must be composed of institutions engaged in agricultural research 
including selected non-governmental institutions, to facilitate a, periodic and 
regular review o f  programs and problems of mutual concern. 

No. 4 The heads of the institutions concerned with research at each location in 
the Province should develop a Memorandum of Cooperation, to go to the 
Secretary of Agriculture for approval, which would provide the formal basis 
for cooperative work. The Memorandum should be amended from t?me 
to tide as the. fields of cooperation increase or change. .(West Pakistan) . ~ 

No. 5 The Department of Agriculture shouldexplow the possibility of organizing 
a West Pakistan Agricultural Research Association or Society, with member- 
ship composed of institutions engaged in agsicultural research, including 



selected non-governmental institutions, to facilitate the periodic and regular 
review of programs and problems of mutual concern. 

No. 6 Vigorous action should be taken by appropriate officials of the Govern- 
ment of West Pakistan to correct the procedures for planning and imple- 
mentation of research, including the arrangements for financial sanctions, 
and such other factors which limit the effectiveness of research in the Pro- 
vince. 

No. 7 The opportunities for substantial returns from additional investme~tts in 
research are most promising in a wide range of problem areas. Appropriate 
government officials and leaders of research organizat~ons should make a 

. strong mutual effort to explore and fund such opportunities. 

No. 8 The development of a uniform schedule of salaries and improved selection 
and promotion procedures based on merit should be undertaken by the 
Pakistan Agricultural Research Council in collaboration w~th appropriate 
representatives of the two Provincial Governments. The assistance of a con- 
sultant from the Personnel Division of the USDA Agricultural Research 
Service would be most useful in this effort. 

No. 9 Special steps should be taken by the Agricultural Research Council to sup- 
port tours abroad for Pakistan scientists to study organization and admin- 
istration of research, and also to esrablish special courses in agricultural 
research administration in the National Institutes for Public Administration. 

No. 10 The accelerated programs for increasing production of wheat and rice must 
have more effective back-stopping from research to insure reliable guidance 
in adapting the introduced technology to Pakistan conditions and to furnish 
prompt attention to uncertain pest and disease hazards. Special attention 
must be given to the support of these projects for rapid developm-ent ot 
essential research facilities, for provision of qualified staff, and for the flexi- 
bility in cooperative arrangements that will insure maximum progress in 
supplying a more adequate research base for these important food grain 
production programs. 

No. 11 A coordinated research program for improvement of cotton production, 
with combined attention to breeding of improved varieties, control of pests 
and diseases, and to soil fertility and water management, should be planned 
and carfied out by the Central Cotton Committee in cooperation with the 
Agricultural Research Council and other appropriate organizations. 

No. 12 Coordinated research programs should be developed by the appropria.te 
.research organizatibns for selected problem areas discussed in  Chapter 111, 

,.: -including (1) soil'fertility, (2) water use, (3) crop protection., and (4) farm 
... . . , . power. and mechanization. . , .  . . 

. , NO. 13 ! ~ ~ & ~ g r i c u l t ~ r i l  Research Council should furnish support and take positive 
eadershipin stinqlating the attendance Of agricultural scientists at inter- 

'onal 'confqerices atidin arranging for appropriatestudrtours to keep 
istan s.cicntists in contact with research advances. abroad.. 



No. 14 A representative of the US. Department of Agriculture Library, which has 
established an extensive national and regional computerized documentation 
system should be obtained as a consultant to assist in developing a national 
documentation system for agricultural research and related subjects. 

No. 15 A specialist in plant introduction from the U.S. Department of Agriculture 
should be obtained to assist with the planning of improved plant introduc- 
tion procedures, staff, facilities, and implementation. 

No. 16 A Board of International Agricuitural Science Consultaats should be appoint- 
ed, to meet annually for a two-to-four-week period in Pakistan, to assess 
the progress in agricultural research and to advise regarding new develop- 
ments abroad. One member of the Board might be a full-time science adviser 
to the Agricultural Research Council, stationed in Pakistan, and serve as 
the secretary of the Board. This Board also would be expected to advise 
Pakistan research and administrative officials of the quality, and of the defi- 
ciencies, in Pakistan's agricultural research. 

No. 17 Technical staff from research institutes and experimental stations should be 
provided opportunities to improve their professional capability by taking 
post-graduate work at the agricultural universities. The AgriculturalResearch 
Council should give special attention to fostering and supporting such pro- 
grams through award of scholarships or fellowships. 

No. 18 One or more neighboring areas should be assigned to each agricultural 
university for intensive work, on a pilot scale, to develop integrated pro- 
gram's of teaching, research and extension covering both the natural and 
social sciences affecting agricultural development. 

No. 19 The Agricultural Research Council should make special provision for research 
grants to the Agricultural Universities, including funds for equipment 
and operation of research projects. 

No. 20 The East Pakistan Agricultural University farm should be developed as 
rapidly as possible through the use of land planes and other modern equip- 
ment required for the proper preparation of irrigated farm for experimental 
work. 

No. 21 The facilities and staff resources of the general universities, the agricultural 
universities and the colleges of agriculnue should be considered and utilized 
to the maximum extent possible in the location of research units or institutes, 
in the grants for specific schemes related to agriculture, and in planning 
coordinated research schemes in which a number of institutions may parti- 
cipate. 

No. 22 The Dacca Agricultural College should be developed as a constituent college 
of the East Pakistan Agricultural University, as a second campus. Simi- 
larly, the Animal Husbandry College at Lahore should be developed as a 
constituent college of the West Pakistan Agricultural University. 



No. 23 The cooperation between the West Pakistan Agricultural University, the 
Agricultural College, Tandojam, and the Peshawar Agriculrural College 
should be developed to improve staff development and training, including 
training abroad. 

Nd. 24 In order to strengthenthe communication and coordination beiwe& riskarch 
and extension it is proposed that extension subject matter specialist posi- 
tions be established in each extension region of Pakistan. There should be 
specialists in agronomy (field crops), plant protection, soil and fertilizers, 

. . animal husbandry and other subjects as needed. They should'be located at 
the regional research institutes and/or in the agricultural university or college 
of their region. 

. . 
. . 

. 
. . 



REPORT OF THE JOINT PAKISTAN-AMERICAN 
AGRICULTURAL RESEARCH TEAM 

CHAPTER I 

INTRODUCTION 

The joint Pakistan-American Team on Agricultural Research originated from the 
visit of President Mohammad Aynb Khan to the United States in December, 1965. 

At the White House dinner on December 14, President Johnson expressed his concern 
about the growing problem of poverty, hunger, disease and illiteracy around the world. 
He called attention to President Ayub's mutual view that these human and physical problems 
"cannot be resolved by th.: magic wand of just freedom alone." 

President ~ohnsdn offered the services of his science adviser, Dr. Donald Hornig, with 
a team of medical teachers and scientists to work with Pakistan medical authorities in 
improving mral and public health services in the country. 

In responding, President Ayub referred to the great benefits from the team of U.S. 
scientists sent to Pakistan in 1962 to assist with the problems of waterlogging and salinity. 
In further reference to food and population problems he stated: "Similarly with our agri- 
culture, and so on, results have been very heartening. And so any advice and assistance 
of that nature will be most welcome, in keeping with the wishes and thc desires and the 
endeavors of the people." 

The text of tbc exchange of ;toasts between Resident Johnson and president Ayub 
is at tachdin Appendix I. ' . 

. . ,' , 
o n  April 30, 1966, at the termination of the visit. qf Dr. . ~ o r n i g  andhis medical science 

colleagues in Pakistan, they met with President Ayub and identified a number of specific 
problem areas for further joint attention: These related primarily to health services, science 
education, and family planning. But reference was made also to agricultural technology in 
the future development of Pakistan, and Dr. Hornigadvised that the U.S..was prepared to 
send three or four American experts to join, with Pakistanexperts, to conduct a review 
of the current efforts in the field ofagricdtural research to, determine what might be done 
cooperatively to strengthen them. 

. .  , 

Dr. Abdus Salam, science adviser to President Ayub, maintained contact with appro- 
priate U.S. Government officials to insure follow up action on the agricultural research review. 

Team Membershiv and Procedures , .  , . .  , 

were tentatively agreedupon during the CENTO 
Conference on National and Regional Agricultural Development Policy; held in.Istanbul 
on September 15, 1967. The membership of the team, with their biodata, is given 
in Appendix 11. 



' . !  

The tliree Pakistan iembers of the team wirein thi Unitid StdfeV'from.February 2 
to 25, 1968, and visiied .res~archi&titutidns of the US. Department of Agriculture, the 
Land Grant Universities, private foundations and industrial organkations to obtain first 
hand information about planning, organization, coordination and conduct of agricultural 
research and related services in the United States. 

The itinerary, with institutions adindividuals contacted, is shown in Appendix ZII, 
and the Summary of Observations of the Pakistan team members in Appendiv IV. 

. .  . . , .  .. . 
The four American members of the Joint Team. were in Pakistan from March 13 to 

April 6, 1968, to conduct a similar review of research institutions and organizations. The 
itinerary,,with institutions and individuals-contacted, is shown in Appendix V. 

. . 
Tenasof Reference . ,  . . . : .  . 

The terms of reference of the ~ o i n t  Team were reviewed with Secre&y S. A: M. Khan, 
Ministry of: Agriculture and Works, at Islamabad pn Thursday, March 14, 1968.; The 
charge to the team was to determine the administrative and organjlqation measures to . . be 
recommended in order to achikve the following objectives: 

1. Improve nationaI add/or provincial-wide coordinated research programs in given 
. , 

fields or problem areas. 

2. Assure inter-disciplinary research efforts for simultaneous attention to related 
aspects of agricultural development. 

3. . Assure effective coordination of research with regulatory work, marketing services, 
extension, development and national planning. 

4. Increase and improve the training of students for careers in agricultural research, 
education and extension, including administration of agricultural programs. 

5. Provide for more effective linkage with new technology of other countries and 
from the specialized international agricultural research centers: 

'6. Improve inceitives for young men to engage in professional careers in agricultural 
development. 

7. Explore the adequacy of research services, including trained scientists, field and 
laboratory facilities and equipment and operating budgets for a sustained flow of 
new technology for improving agriculture. 

8. Assure a research program that will meet the need of the major segments of Pakistan 
agriculture, namely, produc.ion and marketing of field and horticultural crops, 
livestock,. forestry and. fisheries products, and conservation and use of natural 
resources. 

The Joint Team did not assess performance of individual research projects or the 
detailed needs for budgetary support, facilities or equipment of selected laboratories or 
institutes. Attention was focussed on such deficienciesgenerally, and on problems of organiza- 
tion and procedure which have broad significance in the effectiveness of agricultural research 
in Pakistan. 



Organization of the Report I (  

Chapter 11 gives a brief account of agricultural development in Pakistan since 1958, 
with special'a'tt'eikon id inititut'ionk development and research If codcludes with a state- 
.ment of some of the major research deficiencies recognized by the Team. 

, .  , 

' Chapter-I11 is a review of eight problemareas that requite furtherresearch emphasis. 
Theseare indicativeof fields requiring new technology inputs and thereview is not intinhed 
to identify all such problems confronting.agricultural development in Pakistan. The emphiisis 
is on further research needs rathet-than on what hasbeen accomplished. ,: 

. . , , . . . . . 

Chapters IV, V-and VI provide an analysis of means for improving research support, 
planning, execution, development and coordination, with specific .recommendations on 
these matters. 

Chapters VII and VIIl consider relationships of the go 
with international researcli agencies and programs, a 
tural iddustrieiof ~akistan: 

. . .  : 

Chapter IX is concerned with the agricultural univer 
suggestions for their further improvement and participation in research. 

: . ,. ... . . .  . . .  , . . . ~. . ' ,  . . . : 

Chapter X discusses prdblihs and ineans of transmitting'iesenich resuitiio . fihi& . 
and Chapter XI offer 

. . .  , : 

. . . .  , . . . . . .  . . .  , ,. 



CHAPTER I1 

AGRICULTURAL DEVELOPMENT IN PAKISTAN, 1958-68 

The change of government in 1958 was followed by an acceleration of economic deve- 
lopment in all sectors of the economy. In July 1959 the President appointed the Food 
and Agriculture Commission, a body of distinguished Pakistan and foreign officials and 
specialists. The Commission's report of November 1960 is a comprehensive document 
and is one of the important guidelines for agricultural development in the present decade. 
The Team has considered the Commission's report as a bench mark and has addressed itself 
to changes since 1960. A number of important changesin institutional development, produc- 
tion and research have already been accomplished. 

Iustitutional Development 

The Agricultural Development Corporation was organized as recommended by the 
Commission. This served to separate the procurement of supplies and operational func- 
tions from that of extension education. The Provinces, therefore, have been able to give more 
attention to promoting practices for increasing production. 

The Water and Power Development Authority (WAPDA) was organized in 1958 
and provides for a broad scale approach to complex problems in these fields. Many of its 
projects are devoted to increasing the resources available to agriculture. Of special signi- 
ficance are the Salinity Control and Reclamation Projects in West Pakistan. These include 
substantial operational research. Since 1959, several hundred thousand acres have been 
reclaimed in SCARP I, waterlogging largely eliminated, and crop yields doubled. 

The Agricultural Development Bank of Pakistan was established in 1960-61 by merger 
of two financial organizations. It makes loans for storage, warehousing, processing of 
agricultural crops and is a source of loans for farmers. Its capital has been greatly increased 
and it is steadily enlarging its service to the agricultural sector. 

An agricultural university has been established in each Province. These universities 
have developed rapidly with respect to facilities, staff and program, including postgraduate 
work and some research. They have effectively utilized foreign assistance. The institutions, 
as indicated in Chapter 9, are becoming strong centers that can provide most of the highly 
trained manpower required for continued agricultural development. 

The first Basic Democracies were formed in 1961 and have increased in number, 
power and influence on agricultural production and development. As representatives of the 
farmer, they will be increasingly concerned that he benefits from good research and extension 
work. 

Agricultural Production 

Pakistan has made rapid progress in increasing agricultural production during the 
past 10 years. The growth in total production compares most favorably with the more 
rapidly developing nations of the world. 



The trend of increased output since 1959-1960 is well summarized in the following 
table from a report of March, 1968, prepared by Dr. Oddvar Aresvik, the Ford Foundation 
Adviser to the Planning Cell, Agriculture Department, Government of West Pakistan: 

Growth in Agricultural Value Added, 1947148 to 1964165, All Pakistan 
(in 1959160 prices) 

-- -- 
Trend Rates of Growth per Annum* 

1949[5 0 to 1958/59 1959/60 to 1964/65 
- - -- -- 

... Total Agriculture ... ... 1.1 3.2 

... Major crops ... ... 1 .O 3.6 
Minor crops ... ... ... 1.1 3.6 
Livestock ... ... ... 2.2 1.9 
Forestry ... ... ... 2.3 3.2 
Fishery ... ... ... 6.2 4.9 -- 

* Least squares estimate of "b" in the equation: log Y-a + b. time. 

Source:-Statistical Bulletin (27), August, 1965, pages 932-3. 

The tripling of the agricultural growth rate, from 1.1 per cent prior to 1960 to 3.2 
per cent in recent years is a remarkable achievement. Many factors are involved in this 
creditable rate of progress including the improved utilization of land and water resources, 
the expansion in tubewells, and the increased use of fertilizer and other production inputs. 
Of equal importance is the series of changes in policy which increased incentives to farmers 
through guaranteed prices and subsidies for production inputs. 

The high priority assigned to agriculture in the Third Five Year Plan and the personal 
attention of President Mohammad Ayub Khan and other government leaders have been 
major factors for progress in this sector. The marshalling of organizational and administra- 
tive efforts to insure the availability to farmers of the new varieties, fertilizers and other 
inputs continues to present difficulties because of the rapid expansion in the use of new 
food grain production techniques, but these will be surmounted with further research and 
experience. 

Research 

The report of the Food and Agricultural Commission identifies many problems relating 
to the planning, organization and coordination of research. It also includes important 
recommendations including the following: 

1. Agricultural research should be planned on a national basis with emphasis on 
research to increase production. The Central Government, through the Ministry 
of Food and Agriculture, should assume greater responsibility for research. 

2. There should bc a regular cadre of research workers from the grade of research 
assistant to director of research who would not only be head of the Research 
Department but also responsible for coordinating research with extension. 



: 3: :-The Agricultural, Research. Council should consist primarily of scientists from 
, - .  government departments, universities and other public. and private research 

... . . orgaiiizations. . . . . .. . , z  . . 

4. The ,Pakistan Central Cotton Committee and, the Jute . ,  ,~ Committee should be 
abolished a id  amalg&&e< with t ~ & - ~ i c & u r a l  R'eseaich C b G i l  'with special 
council committees looking SftG'thk inteiests of these principal foreign exchange 
earners., ' 

. . .  . . . . 

. . . 5. There should be two major iines of research, namely: research in the natural 
sciences and in economics.-A separate section of the Council should be in charge 
of evaluation aid publishing results of research. 

Since the Commission Report the Central Government has reduced its research func- 
tions, with some Central Institutes transferred to the Provinces. Problems of coordination 
have, therefore, been increased rather than resolved. 

The,improvement in agricultural research capability in the past decade has b&n mini- 
mal and little has been done to follow up or implement the constructive recommendations 
on research of the Food and Agriculture Commission of 1960. 

, , .  . . 

Continuing Deficiencies in Research 

The terms of,refere.nce for the Joint Teaqhave made it desirable to focus more on 
the deficiencies in research rather than on she research capability of the country. It i s  only 
by a recognition :and analysis of deficiencies that recommendations for impro.ving,and 
accelerating the research program can be developed. The Team, therefore, trusts' that 
in view of the Team's assignment, Pakistan scientists and officials will not consider . . the 
subsequent chapters of this report unduly critical. . . . 

The deficiencies observed by the Team may be usefully grouped into two categories, 
(a) those associated with administration and (b) those related to theconduct and coordination 
of research. The former must be corrected by basic changes in governmental procedures, 
or by the development of semi-,autonomous research organizations which can use more 
flexible procedures than government. The second group of deficiencies may be corrected 
under either form of organization. 

The principal deficiencies in agricultural research administration appear to be: 

(a) thelow status of agricultural scientists and specialistsinthe governmental heirarch), 
(b) the lack of incentive to scientists due:'to failure to reward meritin selection; pro- 

. . .  . .  . 
motion and salary, 

(c) failure to delegate authority at all levels, and 
(d) time-consuming procedures, especially i n  matters of 'financial sanctions and 

, . . ,  
. .  in the'selectionand assignment of personnel. . . .. 

, . .  . . 
other defici&cies are: - .-- 

. . . . 

(a) lack ofidequate research in some important subjects or frob1em.areas, 
(b). inadequate funds, and undue delay in making funds available, 



(c) lack of cooperation within universities dnd research institutes and between research 
agencies at a given location or witl~in a region, 

. . .  .,:: . . 
(d) inadequate'itaff a id  insufficient attention.to staff devil~$&nt, 

. .  , 
(e) inadequate linkage with irkernition& research programs and foreign research 

agencies, and 

(f) lack of effective liaison with agricultural extension and development agencies. 
'. . : :  . . . . . . . . ,  

The subsequent sections of the report will further analyze these deficiencies and suggest 
means for correcting them. . . .  ..; . . .  .:. . . .  . .  . . 

. . . .  
. . , . . . . .  . . 



. . . . .  CHAPTER If1 

PROBLEM, AREAS IN NEED OF FURTHER 

RESEARCH ATTENTION 
, , .  , 

Although creditable progress has been made in some lines of agricultural research 
in Pakistan in recent years there are a number of important gaps in the development of 
improved technology essential for progressive agricultural development. , 

The eight problem areas discussed in this Chapter are not listed in order of priority 
and a.re not intended to be all inclusive. Other aspects of the agricultural sector, includ- 
ing forestry and fisheries, would benefit greatly from more effective research attention 

The degree of seriousness in lack of adequate research varies among the items select- 
ed, ranging from the possibility of damaging losses in productio~l to reduced efficiency 
in use of agricultural resources. In all cases modest investments in research would return 
substantial benefits in terms of protection and productivity of Pakistan agriculture. 

The Accelerated Programs for Wheat and Rice Production 

Pakistan is most optimistic regarding prospects for self-sufficiency in food produc- 
tion by 1969 or 1970. The foundation for this is the new crop production technology for 
wheat and rice, imported as essentially ready-made package programs of new varieties 
and practices from the coordinated wheat improvement research scheme conducted for 
many years by the Government of Mexico and the Rockefeller Foundation, and from 
the International Rice Research Institute in the Philippines. 

Pakistan's progress toward self-sufficiency in food grains is widely recognized through- 
out the world-and properly so-as an outstanding advance accomplished by giving 
high priority to agriculture and by furnishing vigorous leadership from top government 
officials. There are, of course, certain calculated risks in this 'ccelerated program, in which 
bi.ologica1 forces are involved, and safeguards must be taken as promptly as possible to 
protect the advances made. 

The research backstopping for this program is in need of further strengthening if 
potentially serious losses in the future are to be avoided. The Team feels it is desirable 
to present views on the nature and possible seriousness of some of these hazards, to encou- 
rage a greater sense of urgency in fortifying the research program. These views are not 
to be construed as critical of the present dnd past accomplishments. They are directed 
toward the future. 

Crash programs in any country for a rapid introduction of exotic crop varieties with- 
out adequate previous testing are hazardous, espe~ially became of the threat of indigenous 
pests and diseases. In the United States and in other a,griculturally advanced nations no 
crop variety is approved for distribution to farmers without a minimum of three years 
of testing over a wide range of environments, to identify potential weaknesses of the new 
variety. 



The dynamics of crop pathogens is well illustrated by thc sequerce of diseases which 
attacked the oat crop in the United States in. the decade'beginning in 1945. High-yielding, 
short-strawed varieties selected from hybrids involving the Victoria pareni strain from 
Australia, were accepted enihusiastically by farmers. Four years after their introduction, 
in 1945, they covered about90 per cerLt ot the oat 2.creage i n l o w  and in areas of adjacent 

, . states. 

A new form of Hcltninthosporiurn appeared, causing losses of 25 per cent of the oat 
crop in 1946 and 32 per cent in 1947. The rapid replacement of the varieties with Vic- 
toria parentage, by varieties resistant to the disease, reduced the loss to only one per cent 
in 1948. But the newly introduced varieties proved to be susceptible to Rzce 45 of crown rust, 
and to Septoria blight, which caused losses ranging from 15 to 30 per cent between 1949 
and 1953. 

The speed with which virulent plant pathogens can reach epidemic proportions, in 
areas planted to a single variety or to a few closely related varieties, is demonstrated also 
by the experience in the United States with the Race 15B of stem rust of %heat which was 
first observed in farmers' fields in 1950. This d~sease built up to nv.ssively destructive pro- 
portions in 1953 and 1954 when 60 to 75 per cent of the potential durum wheat crops in 
the country were destroyed. 

. .  . 
The above losses 6ccimkd in spite of a long hist&ofoutstanding reseaichon ceieal 

rusts by the U.S. 'Departn?en.t of Agriculture, the University of Minnesota and the ~ o m i -  
nion Rust Laboratory at Winnipeg, Canada. The losses were curbed' only after action 
was taken by the U.S. Department of Agricultureto (1) strengthen the nationwide plant 
disease detectionservices, (2) increase the research staff in plant pathology and plant gene- 
tics to accelerate the idenrificarion of new sources ofresistance in the host plant, and (3) 
improve thi capability of the cooperative federal-state crop breeding programs to indot: 
popte promptly the disease resistance factors into acceptable commercial varieties. 

. . 
Thecereal rusts have beindimaging in the past in Pakistan and' can be expected to 

be so in the futuiefA< excellentsuinmmy of the nature and exient of this problem is pre- 
sented in the journai, Agriculture Pakistan, Volume V1, No. 4 for December, 1955' in the 
article "Wheat Rusts in West Pakistan" by Abdus Sattar and Abdul Flafiz, pages 52-63, 
This report stares that in 1947-48 the wheat crop was reduced by two million to&in:the 
Indo-Pakistan subcontinent as the result of widespread rust damage. In 1963-54, another 
epiphytotic year, the coxnbined leaf, stem and stripe rust attacks reduced both yield and 
quality of the ~ r o p .  And in 1958-59 stripe rust infection damaged ihe wheat crop in the 
northern. areas of the Province. As pointed out in the paper by Sattar and Ha.fiz, "Such 
epiphytotic'ye.ars,,although not common, a.re repeated almost after every 5 or 6 years." 

Mexipak wheat was under limited test beginning in 1962, so that data. on adaptation 
were available befors the rapid expansion i n  acreage of this variety in 1966 and 1967. 
But Mexipak is susceptible to the rusts in Mexico and in 1966 one collection of Race 42 of 
black stem rust was nude from a field of Mexipak in Paki5tan.h 1967 a number of collect- 
ions of Race 42 were made in Mex~pak fields. Rust damage has been minimal in 1968 
but the future is uncertain. With a susceptible host variety grown over widespxead acreages, 
and a virulent pathogen present, the extent of infection and damage will depend largely 



upon weather factors in the next two or three years, the time required to increase and dis- 
tribute seed of the new varieties resistant to Race 42 which are now being developed in 
the research programs in Pakistan. 

Pakistan must strengthen the ~articipation of plant pathologists in the coordinated 
wheat scheme which is now largely concerned with plant breeding and has only limited 
participation of the other scientific disciplines. There must be maximum flexibility in asso- 
ciating pathologists, soil scientists, and water research specialists with the coordinated 
wheat research scheme; more flexible and assured budgets for travel and mobility of the 
research staff; and an annual conference of the research workers to assess progress and 
to review problems in this province-wide scheme. 

In the case of rice, there are still many unknowns about the potentials and the limita- 
tions of the IRRI varieties in East Pakistan. These varieties have not had the minimum of 
three years or seasons of field trials in that region, in keeping with sound practice of plant 
breeders. The rapid expansion of planting of the new varieties in East Pakistan provides 
a situation where promotion has moved far ahead of research and effective guidance to 
farmers. 

The extent of the disease and pest hazards is uncertain. Bacrer~al leaf blight, and 
bacterial leaf streak could become damaging. The Tungro virus disease also is Present 
and an IRRI pathologist has identified two new virus diseases on the introduced varieties 
in Pakistan which had not previously been observed by the IRRi staff. These problems 
must be solved through a vigorous research program. 

The International Rice Research Institute continues to emphasize in its reports the 
need for cooperating countries to develop strong adaptive research programs to test 
suitability of the varieties to local environments and to meet disease and pest hazards. 

The facilities and the staff at the Agricultural ~esearch Institute at Tejgaon, Dacca, 
are not adequate for the task. Plans for a new rice research labomtory and field station 
a t  Joydebpur have been developed and this facility must be established at the earliest 
possible date. 

Fertilizer Use 

The Third Plan provides for increasing fertilizer consumption from 162,000 tons of 
nutrients in 1964-65 to 484,000 in 1969-70. (The revised target for 1969-70 is 720,000 tons.) 
The Plan indicates that fertilizers will produce 35 per cent of the estrmated increase in 
agricultural production and their importance is zlso indicated by the magnitude of the 
capital requirements for production and use. In the Third Plan these will be about Rs. 1,400 
million and Rs. 1,167 million. 

Fertilizer requirements for the major crdps and soils have been determined in a general 
way by the data secured from many thousands of trials in cultivators' fields under the 
rapid soil fertility scheme which has been in progress since 1958. These trials, however, 
were not conducted with the new high yielding varieties, or with the pest control, proper 
irrigation, and other improved practices required to produce really high yields. 

10 



The field work has not been fully related to soil series or to chemical properties such 
as the level of available nutrients. Sufficient attention has not been given to fertilizer place- 
ment, time of application, and the need for secondary and minor elements. Fertilizer use 
on non-irrigated clops, the effect of fertilizers on root systems, and the efficiercy of water 
use have had very little study. 

Research on fertilizer use needs to be expanded at many locations in both Provinces. 
It should be an integral and important part of all coordinatedcrop improvement schemes. 
In addition, there should be a coordinated national scheme on fertilizer use to provide 
for the correlation of crop response with the nutrient status of soils and for determina- 
tion of the residual effects of fertilizers applied to one crop upon the succeeding crops. 
Soil testing services, correlated with field trials, should oe established at research insti- 
tutes and at the universities. 

The Pakistan fertilizer industry is developing rapidly a ~ d  will be large and influen- 
tial in the agricultural sector by 1975. One industrial organization has made a substantial 
beginning in fertilizer research and others will undoubtedly do so as their plans mature. 
This affords a unique opportunity to have a coordinated or cooperative government- 
industry fertilizer research program. This would be facilitated by the development of the 
proposed national coordinated scheme on soil fertility in which industry should parti- 
cipate. Such a schcme should provide for an annual conference of the scientists immediately 
involved, including the agronomists, extension specialists, sales managers and others con- 
cerned with promoting the better use of fertilizers. 

As indicated by the F.A.O. the use of fertilizers is a "Lead Pracrice". Research on 
fertilizer use should be associated with good plant protection, improved seed, and other 
elements of modern technology appropriate to local conditions. The association of indus- 
try, crop scientists, agriculture economists, and extension specialists with the fertilizer 
research program will help in the effective development and use of the proper packages of 
practices. 

The benefits of such a research approach are difficult to assess but it seems reasonable 
to assume a potential increase in efficiency of fertilizer use of at least 25 per cent. Such an 
increase, applied to the large investments indicated above, would represent a substantial 
savings and return to Pakistan's economy. This research also would furnish essential guid- 
ance for the continued expansion of the industry. 

Water Use 

The development oi irrigation in West Pakistan has been handled primarily by engi- 
neers concerned with the construction of dams and large irrigation canals. There is a paucity 
of research on management of water and on the water reqnirem.ents of the various crops 
grown in this region. 

Knowledge on the time, frequency and amount of irrigation to produce maximum 
yields and top quality products must come from research under Pakistan conditions. Re- 
search on these problems should be conducted in a coordinated program by the Regional 
Research Institutes and should be expanded as rapidly as qualified personnel become 
available. 



Recommended practices from this research progrdm will be required to (1) improve 
efficiency and avoid waste of irrigation water, (2) avoid over-irrigdtion which contributes 
to the existing problem of waterlogging and salinity and (3) guide extension workers for 
more effective demonstrations of effecrive practices to the cultivators. 

There is an increased interest in irrigation in East Pakistan during the Boro season 
when the production of rice and other crops could be enhanced substantially by the assured 
supply of water from low lift pumps and tubewells. At the present time there is little or 
no research infovmation to guide the efficient use of water in this type of migated agri- 
culture. 

WAPDA and SCARP offer excellent organizational bases through which problem- 
oriented research on water use and soil management could be strengthenedin West 
Pakistan. 

The Agricvltural Universities should establish courses and also conduct research 
associated with teaching on water management and on the water requirements of plants. 
It  may be necessary to arrange for the training of some Pakistan professors and scientists 
abroad, selecting engineers, agronomists, soil scientists and plant scientists for specialized 
training in fields related to water use problems. 

Crop Prbteetioa 

There is a widespread recognition throughout Pak~stan of the serious problem of 
losses due to pests and diseases in agricultural crops and iivestcck. 

Dr. Khawja Abdul Haq, Entomologist of the Ayub Agricultural Research Institute 
at Lyallpur, in his presidential address to the Entomology Section of the Twentieth All- 
Pakistan Science Conference at Dacca University on March 4, 1968, referred to the recent 
compilation (Cramer of Bayer Co., 1967) or crop losses due to pests. These losses, for 
the various regions of the world have been tabulated as follows: 

Region 
Losses due to: ---- 

Insects Diseases Weeds Total 

North and Central America 
South Amer~ca . . 
Europe . . . . 
Africa . . . . 
Asia . . . . 
Oceanla . . . . 
USSR and P.R. of China 

Average . . . . 

(per cent of potential production) 

. . . . 9.4 11.3 8 .O 28.7 

. . . . 10.0 15.2 7.8 33.0 

. . . . 5.1 13.1 6.8 25.0 

. . .. 13.0 12.9 15.7 41.6 

. . . . 20.7 11 3 11.3 43.3 

. . . . 7.0 12.6 8.3 27.9 

. . . . 10.5 10.1 10.1 29.7 
-- ---------A 

. . . . 12.3 11.8 9.7 33.8 



Dr. Haq calculated the monetary loss in terms of national in~ome for Pakistan as 
follows: 

"Taking the figure of loss for Asia as a standard for Pakistan, and taking the national 
income of our country in the sector of major and minor crops for 1965-66, which was 
Rs. 1442.5 crores, as the basis, the annual loss to our crops in Pakistan due to insect 
pests, diseases and weeds works out to Rs. 1101.6 crores. Even if the lower figure of 
33.8% loss, which represents the world average, is taken into account, the damage 
under reference in our country would pork out to Rs. 736.5 crores." 

It is estilrated that Pakistan will spend Rs. 58.5 crores on crop protection during 
the Thtrd Plan period. 

There is ample evidence from d~scussions with research workers and others concerned 
with pest control that information to guide effective control of pests and diseases for many 
of the major crops, including cotton and rice, is inadequate. This lack of information is 
common with respect to efficacy of pesticides, on proper doses, and on timing and fre- 
quency of application. 

Research is needed on the health hlzards involved from pesticide residues, and on 
quality control to ensure effective formulations. There is need also for more accurate data 
on the cost of vartous means of controlhng insect pests, rodents and weeds. 

New techniques for control through more effective attractants and sterilants, and other 
biological control measures should be investigated. Ground machines and hand operated 
spraying or dusting equipment, including new low volumc spray techniques, should be 
evaluated and designed to suit the power and cropping conditions in Pakistan. 

The special Plant Protection Review Team on crop protection requested by the 
Government of West Pakistan, in its report to the Government on December 15, 1967, 
stated: 

"lt is obvious that planc protection as it is now being conducted by the public sector 
is inadequate and inefficient." 

The Team recommended that private industry be given a greater role in crop pro- 
tectton operations, in view of the massive dimensions of the crop protection task through- 
out the country. It 1s apparent that public organisations cannot handle this job and private 
industry should be encouraged to take a larger role. 

The Plant Protection Review Team also stated: 

"We feel that pest control, as now practiced, is not based on adequate resea~ch find- 
mgs. Effective insect control programs include sound biological, field evaluations of 
the current pest problem by highly qualified professional personnel. The future success 
ot any valid plant protection program is dependent upon the utilization of the ser- 
vices of competcnt scientisls assigned specifically to these duties." 

"Field tcsearch is positively cssent~al for any realistic solution of a practical pest con- 
trol problcrn. It IS evident to us that property conducted field research has been 
insufficient in West Pakistan." 



The research to guide mole efficient control measures, to protect against hazards to 
humans or beneficial animals, and to ensure standards of quality and performance should 
be conducted through a stronger research program supported by the Central Governmenr. 
These !problems are nationwide and not limited to a singIe province or region. The object- 
ive is to develop effective systems of control for all pesrs attacking a crop rather than 
a method of control for a single pest. 

If a central "Directorate" or institute is established, as proposed by the Plant Pro- 
tection Review Team, a strong research program should be one of the major components 
of this center. In addition, entomologists and other plant protection specialists should 
participate fully in the various coordinated crop improvement schemes. 

The insect problems are specific for each crop, or type of livestock, and differ in the 
various cropping environments, so well planned field research should be carried out 
wherever the pesi problems exist. 

The prospective attainment of self-sufficiency in food grains will afford Pakistan an 
opportunity to further diversify agricultural production. Some land, labor and other 
resources now used for food grains can be shifted to other crops including oil seeds, 
pulses, feed grains, forage, cotton, jute, vegetables and fruits. Diversification would include 
also an expansion in production of poultry, dairy and other livestcck. 

Pakistan recently served as host to the CENT0 Nutrition Seminar attended by 
experts from Iran, Turkey, Pakistan, the UK and the USA. This reflects a deep awreness 
of the need to improve nutrition, particularly through increased use of high protein and 
protective foods. 

At the present time, Pakistan is deficient in vegetable oils and protein. Efforts to intro- 
duce new oil and protein crops have not been conducted on a well-organized basis. Re- 
search on these crops has been limited and almost none of this research has involved atten- 
tion to the several disciplines required to bring about practices to improve production. 
A coordinated research scheme associated with the Regional Grain Legumes Improve- 
ment Project which was initiated in 1963 at Karaj College in Iran, under USAID sup- 
port, would permit rapid progress in developing improved varieties and production 
practices. 

The prospects for more effective research on the rough grains including maize, sor- 
ghum, and millets, by utilizing germ plasm or varieties and new production practices from 
other countries are excellent. Within a few years Pakistan could be as far along with the 
improved production of these crops as it now is with wheat, if coordinated research schemes 
are established. 

As economic development proceeds in Pakistan there will undoubtedly be increased 
demand for meat and other livestock products. Expansion of livestock production will 
require more attention to the growing and utilization of forage crops as well as to pro- 
duction of the feed grains. 



There has been only limited research in West Pakistan on range management. This 
needs to be upgraded and expanded to involve specialists in forage crops, soil and water 
management, animal husbandry, animal health, and agricultural economics. Such research 
could appropriately be a part of a regional international project for range management 
studies on problems common t s  West Pdkistan, Afghanistan, Iran and Turkey. 

Economic development, with rising personal incomes, tends to increase the demand 
for fruits and vegetables more rapidly than any other group of crops. Their production is 
usually on specialized farms and, in case of vegerables, near the cities. Snccessdepends 
on effective grading, processing, marketing as well as on efficient production. Increased 
research on these problems will enable a higher proportion of the population to obtain 
such products and will permit a good return to fruit and vegetable growers for their 
operations. 

As diversification increases there will be need for additional economic research at 
'both the farm and market level. The more complex farm operations, with various crops 
competing for land, labor and other resources will require detailed studies to determine 
the most profitable combinations of enterprises. Production prospects will depend on 
available markets and continuing research is required to assess fully any future domestic 
and foreign outlets for alternative crops and tivestock products. 

Agricultural Engineering 

Bullocks supply most of the power now used on Pakistan farms but tractor power 
is gaining in importance. The estimate for the number of serviceable tractors now on farms 
in West Pakistan is 14,000, averaging 35 delivered horsepower each. Increasing agricul- 
tural production will require greater power inputs, and double and triple cropping per year 
will require more exact timing of planting and harvest procedures. Crops must be removed 
quickly so the soil can be prepared properly for the next crop. This will require more 
power input per acre of land. New plant protection measures will be required with more 
intensive cropping, again requiring more power and more specialized machines. 

The greater and more efficient use of fertilizers must be supported by equipment for 
accurate distribution at precise rates and depths for each crop and soil condition. There 
is a dearth of such equipment in Pakisran and reseachand development, including field tes t  
ing under firm conditions, must be done by men with agricultural engineering competence. 

Studies have shown that countries with low power inputs per acre of cultivated land 
are usually countries with low crop yields, when compared with countries with higher 
power inputs. Pakistan is among the lowest power input countries in the world. Esti- 
mates indicate that West Pakistan has .084 horsepower per acre presently available for 
crop production. No similar data are available for East Pakistan. Studies also indicate 
that about .2 horsepower per acre is the minimum needed to produce high yields of crops.* 

It has been recommended that holdings of 25 acres and above could profitably turn 
increasingly to tractor power for additional inputs as production increases. Tractor power 

*Towards More Powerful Agriculture -- a report to the Governor of West Pakistan by G. W. Gilcs, 
consultant in Agricultural Engineering. 



requires appropriate plows, tillage implements, seeders-cum-fertilizer spreaders, and 
harvestors. There are 367,487 farms in West Pakistan holding 25 acres or more with an 
average of 54 acres. The mechanization of any substantial number of these farms will 
require added trained manpower, not only to operate but also to service farm machines. . . 

There are about 4.5 m.illion farmholdings of less than 25 acres, averaging 6.3 acres 
where additional power will continue to be supplied largely by bullocks. Improved farm 
implem.ents are needed also for such farms as they adopt new practices and to improve 
their efficiency. 

Even though the farm holdings of East Pakistan average smaller in size than West 
Pakistan' it is expected .that mechanizztion of farm operations will increase. Additional 
irrigaticn by pumping is projected to supply more than one millionacres with water during 
the dry season. This will establish double and triple cropping on these farms. A number 
of power tilleware under trial in East Pakistan to determine the makes most suitable for 
the Provitice. 

. ~ 

Agricultural engineering techn.ology is needed in thchand1in.g of many problems of 
irrigation and 'drainage. More accurate specifications should be available for irrigation 

equipment for high water flow efficiency and minimum cost of operation. This 
research involves close collabo.mtion of engineers with crop and soil scientists. Engineers 
trained for landshaping and for designing more efficient distribution systPms for irrigation 
will be required in large numbers as more precise agriculthre is practiced under new pro- 

. , duct~on technology. 
. , .  . . , . . .  . 

'Research on agricultural engineering problems is extremdy deficient at all of the 
agricultural research institutes and a t  rhe agriculturll universities. Such research should 
be handled as closely coordinated efforts in which soil scientists, crop production 
specialists, entomologists, and economists participate. . . .  

. . 
. . 

There is a dearth of agricultural engineers fbr imaiufacturing, design, development 
and research in Pakistan and few well trained agricultural engineers available for 
extension and education activities:-Most of the engineers in the country are trained to deal 
with civil orindustrial engineeringproblems and they have little experience and knowledge 
in- the application of engineering principles to agriculture. 

. . 
. , . .. 

The Agricultural Universities should develop stronger departments of agricultural 
engineering with emphasis on power and machioery and on soil and water problems. Short 
courses and work shops should be offered in addition to degree courses. 

. . 
, , . .  : . . 

Agricultural Economics 
. . 

The rapid adoption of new technology, with the inputs of impro 
levels of fertilizer use, pesticides, assured irrigation, and machines changes the patterns of 
production on farms. Pakistan is experiencing this adjustment to commercial' agriculture 
in wheat and rice production. Similar new technology and higher inputs will be utilized 
for other crops ..in the  ,near future and the. farmer will be confronted wirh several. 
oppor'tunities of increasing his production and income. . . ,  



. , . . . . 
An iIiip0rtakt i$Iuckrnkit for @e adoptiqn of neb t&hn01'b~yand im&&d.inan&e-, 

ment systems is a convincingdemonstration, that change'dill resdt id an improvement in 
the'economid well-lieind'.of 'the cultivator. Farm bud~etinh studies are needed to illustrh' i. ,-. i , . ., , ~ 

- - 
that more efficient.agrlcultural can be achievid by utilizing new and re'adi1y.j 
available technol'o&yand production inpins. These studies first musr establish physical input- 
output relationships and then develop data on costs and rerurns of various enterprises, 

~. : 
and combinations of enterprises, utilizing different resource' mixes;.-. : .  ~' ., . 

. . i , .  . : , , ,  

Not only mustgui'dance to fa..rmers,od prOauition costs and &mrns precise, 
but also, government cfficlals faced with questions relative. tv. lhvels of piic-, supports,: 
subsidies, and other incentives i u s r  "have more effective guidance based on economic'' 
research: . , ., . . . . .. ~ . . 

, .  , , , .  . , . !  

. . ,  ~, . .  
, I : .  ' 

cultural sector will create problems. of production and. dis- 
tribution that have not been present in the previous, largely subsiste~ce ~uraleconomy. 
Socio-economic research is essential not only for guiding the allocation of resources to 
reach rhe goals of self-sufficiency but. also to anticipate, identify and develop tentative 
solutions.to problems that will emerge once this goal is ,achieved. :. . i .  

. . 
. , , .  . . . . 

.', Research in the natural sciences provides the data and knowledge needed for the intro- 
duction of new rechnclogy on the farm. And developed countries have found-it advisable 
to have agricultural economists associated with natural scientists in planning and inter- 
pretingproduction research. The Team found very little of this in.Pakistan, almost none 
at the research institutes. This deficiency should be corrected as soon .as qualified staff 
are available. . . , , 

.+i ..  , , , . . 

1t has been pointid.Out thatthe rapid achievement of self-s 
will bring abolit a"sharp reduction in the P.L. 480 counterpart funds that nowfinance'a 
substantial part of Pakistan's development program.. The achievement of a haiketable 
surplus of wheat. and rice will present problems of foreign markets and an analysis of such 
markets Will be needed: An alternative to eAp0riin.g wherit wodd be a redudtioiih acreage 
and ihe productionof other cropsto diversify the agriculturd sector. In any case, incleased 
pioduction andmore production alternatives make it more essenrial'io have good economic , 

data on which to base national agricultural policy and plans. 

The statistical . . base for theagriculture sector needs to. b e  steadily improved.It w~ll 
require t f more economist-statistichns and a continuing research program. 

. , s., , . 

There have been many foreign agricultural economists invdlved in. sehted researih 
projects in Pakistan but little has been done. to strengthen the institutional capability for 
either sesearcfi or teaching in this importantfield. Althoughthe a&cultu.ral universities 
aieconducting research in connection with their graduate trainingprogrsms, both problem 
selection and anilysis are restricted by the lack of research funds; Furthermore, this 
research is characteristically descriptive rather than problem oriented; The Universities, 
therefore, should strengthen their teaching and research staff, engage in farm budgetary 

. . 
studies and cooperate in eco'nomic studies of special projects such as SCARP; 

8 . .  . . I and 11. 
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. As quitlified personnel,b,ffiome available an economic researchunit should. be estab- 
lished withtop quality leadership in the Agricultural Research Council as h i 1  as in the; 
Ministry. of Agriculture, ~ a s t '  ~akistan. Agrii~~ltural economics 'iesearcfi i s  a. basic aqd 
integral part of the research problemareas p ~ e ~ i ~ ~ s i y  reviewed i n  ;$his . . . .  chapter and it is 
incre&i'ngly 'important in ,a  country undergoing &ch:rapid agricultural growth., . 

' , , 

Animal Production and Health 

Economic development produces a combination of circumstances favourable to 
increased output and &e of &imilp~od&t~ 'sd  that commonly bccuriing protein gaps in 
human diets may be naddwed. Research should be directed to this end.': , . 

, . . , ,. . . , . . .  , 
3 , .  . , . 

The principal sources of animal protein are milk, meat from cattle buffaloes,  goats^ 
and sheep, poultry and fish. The potential for increased protein production from all of these 
sources is great but ,many of the pr acles must be solved by expanding research 

. . . . on. immediate critical problems. 

. , , , 

Nutrition: Challenging oppo livestock improvement through improved: 
nutrition exist in Pakistan. Research in this fieldis essential to improve growth rates, early 
maturity and breeding efficiency. The recent surge in increased production of cereals en- 
courages the more extensive use of crop.residues as components of poultry! and dairy feeds. 
However, theeffective feeding of these materials, with other available indigenous mate- 
rials, mustbe worked out through research!to.determine their nutrient components-which 
can be combined into balanced rations. Some investigations, of this natureare underway 
at the veterinary research institutes but thr efforts needito be expap-ded. Research in this 
area is particularly significant as it relates to the growing poultry and d?.iry feed indus- 
tries. These commercial enterprises trust coordinate feed fomulations with regional ': 
requirements. , Research is also needed, to, determine the feed efficiency; of certain local 
foddkrs and rough grains that can be produced on marginal land, a{bed a s  on deficiency 
conditions such as trace elements, minerals and. vitamins in particular regions. . . .. .. . . .  

Breeding: Although high producing, environmentally adaptable and disease resistant 
cattle, buffalo and cross-bred poultry have been identified, sufficient numbers ot uniform 
individuals have not been selected and established as foundation stock for future breed- 
ing research programs. 

The serious problems. of ,irregular, inapparent .ovulation in the buffalo hds resulted 
in low. productivity:If the b u f f b i s  expected t? c&petemore effectively with cattle, in, 
breed~ng efficiency, research is needed to evaluate &d improve its reproductive physio- 
logical characteristics. . .. ' : . .  . . . ~. . . .  ,,.. , ....,, 

. . . , .  , : _  ..i. . . . .  . : : 

The question of the desirabi~it~of upgr~dinglive~tock by indigenous'sele&ionb~.by 
introduction of high producingexo& speciesarises regularly. If investigations usingimport , 
ed breeds are to be cartied out  adequate baseline herds, of uniform indigenous, stack must 
first' be established, with breeding then confined. to controlled herdsin order. that scientific, 
m:asurements may be obtained. This work should, however, be carried out by c,ompetent 
geneticists in aicqdance with a carefully designed Experimental work may be started 
by importing deep frozen semen rather than live animals. . .  . . , 



. . '. , : . .  , .  . 
Imported lines of poultry are particularly "Gtl'nemble to adverse climatic wnditions 

and local diseases. ,&ea lch  is undqway ;jn Pal++ t? establish us&l breeds by cross- 
ing importedlihes iwth'h@hly ksistant I'odal.b$ebd4. ~abor&ir$' trials &&& success in 
improving growth rates aiii:eggproductidn bui fuMer trihls are necessary to determine 
field adaptability. 

Health: Many of the devastating diseases 
:as % resylt of :resprch onlnew .or improved vaccines andother biologicals: H.owever, a 
pumberof other. diseases andlpara~ites,,fot..yhicheffective contqol .methods do not yet 
rexist, .s&ll-take a heavy toll ... Several of these. areqmently under iqlestigation by 
,orresearch institutes in..Pakistaq.. Fwth9r:research is needed to develop..~ore 
effective vaccines for Ranikhet disease, hemorrhagic septicemiaand.foot and mouthdisease, 
and to find new m.ethods for parasite control in all classes of animals. 

.. .. ~ . . 
The &ompa?ativ; influ&& 

livestockhas ndt been el&iiated. . .  ~~ 

these factors must be detekiiied.. ' . 
. , .  

Managemenr: A great deal 
in livestock~devel0pment:It is essential to know acceptable' stockiag rates underdifferent 
wnditions, the-design of hous?ng or pin koistru&ion, particularly for -poultry, andthe 
.se@ction . . of the proper type of animals 'for specific environmental conditions. 
I , . . ,  . . ,. . .,. . . 

, . . . 

.. Ducks are a hardy, disease resistantand,highly adaptable qlass of poultry. Selected 
varieties under efficient management .are good, egg producers as well as good meat-birds. 
Although duck eggs and duck meat are not extensively used research aimed at increased 
productivity a d  marketing practices couldmake avaluable contribution toincreased pro- 
tein availability. .The.,expanded,utilization of these products could be stimulated through 
effective extension serviceprograms. . .  . 

. . . .  . 
sheep andg6ati; in:i6ditiin t o  &pplyingsignificant amounts of &at and milk, 

hides and wodl for export and local consumption. The, indigenous breedsqe 
highly adaptable but lo;v in productivity. Researchis 'necessary to improve the quality 
of wool and meat and to increasemilk output ingqats. Investig?tions using selected females . .. 
atid high qvility,,mal& in a breeding program 'to improve wool quality are encouraging. 
This type of re&ch effbrt is moSt applicable'in West ~akistan but certain aspects also 

. . . . . ~ have potentials for East Pakistan. 
. . . Pond Fisheries: .Under:good management, fertilization .and feeding,. ponds pro-, 
d u k  up to 5,000 pounds of fish pe ual cropping amounts :to 
' only 200,to 3Wpounds per acre: 

East Pakistan, part 
exploited., t o  provide i 

. ~ .  . .. .. .  .The'ii&ting fac 
reieir&& (I) control ofaquatic weeds (2) fish diseases (3) fish cultural practices and (4) 
species ida$tability. C ~ r e n t  efforts are confined to th.: raising and voiuntary distribu- 
. . .  
tlon of fingerlings. Extension demonstrations of fish culture techniques and pond manage- 
ment have not been' established and at on : has unaertaken training 

: , 
. . ,  

and research in this important field. . ,  . 
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~. . , .  , , . CHAPTER XV , 2 , . 3 .  ;,. s .  . . ,  . . :  

.. . . . ,  . 
The Pakistan Agricnltural Research C?uncil 
. . . . . > ~, ..., ... . . . .  , . . , . .  ? 

There is sOme:irncertaintjr with respkct to thek~~onsibi l i ty  for agric~lt~i&and the 
extent to,which the Central Gover&nt'should-participate in this sector.~he~'expenence 

..of recent years, with: the strongperional interest of President Ayub Khan' in the.%pid 
,;development of agiiculture, furnishes conclusive evidenceof the import 
leadership role fro& Central Government. 

. . .  . . 

The availability of foo,d, and,,of otheressential agricultural products, is a matter of 
concern t o  all o f  the 'people Gf a, nation., .The joint attention to agncul&al development 

. ,  . 
by the Central '~overnment and the provinces is, theiefore, essential. ~robleins must be 
approached from a position of cooperation and collaboration. 

. . ,  . . .  . , , ,  > , . .  

  he need for cl&e cooperationin agriculture is particul~rly esse&l'in the fieldof 
research; The development and application of new knowledge ioinciease. broductivity in 
&ricultu~e is a'major factor in-a solid- base for eiinomic and.socia1 progress. In devely- 
ing nations, with limited trained scientists, limited finances, and limited laboratory and field 
station facilities, there is:a special need to-make maximum efficient use . . of these resources. 
~obrdination of effort attains a special ordbof importance. . . .  

. . .  

The Pakistan AgriculturalResearch Council is generally recognized as having a major 
responsibility for 'Coordination' of agricultural research throughout' the country. This 
appears at this time to be a nominal responsibility rather than an actual one. The Council 
as it is now organized and as it now operatesis not in a position to supply the important 
support an& coordinating leadership for agricultural research so important at this stageof 
~akistan's agricultural developmeit. . , , .  . . 

The Team has reviewed the origin and history of the Council, its organization and staff- 
ing, and its difficulties and deficiencies, as a basis for recommending an improved organiza- 
tional and operational structure for the Council. 

. . The Pakistan Agricultural Research Council, the counterpart of the rndian Council 
for Agricultural Research, was established in 1951 asthe Food & Agriculture Council of 
Pakistan. It was replaced by the present Agricultural Research Council in November 1964 
on the recommendation of the ,Food and Agricultural Commission. 

" , , . 

The Council coniists of 27 &embers, with t& Minister for Agricu1iure:and :Works 
as its Chairman and the,Secretaq, Ministry of Agriculture and Works as Vice-chairman: 
It has been decided recently that the ~rovinci'g Mi~sters  of Food and Agriculture .. . . . ,  should 
also be Wce-Chairmen of the Council. Th$ members include repr<esentatives. o f  the 
Ministry of :Agriculture and Works, the Planning:. Division, Ministry o f  Finance, 
~roviucial Agriculture Departments, uni'v&@es, promineit 
and Vice-Chancellors of the' Agricultural ~niv&sities. . . - .  . 



collected . , , .  under . the . following , : .  . Central 
. .  

r . :  <:I,.:. Agriculture Psoduc . ( i  

. i .  Thetechnical staEconsists of tw&Difectors of;R&earch--one f o r ~ ~ c u l t n ~ e  and one 
for Animal Husbandry. Each Directbris &iistedby6ne Assistant ~ifdbtiwandone Technical 
Officer. In addition there is one Editox and one. S 
The idutine' administration ofthe %ouncil is hand 

, , 
clericil staff: 

The Council works through five Technical Committees and one Policy, Liaison and 
Finance Committw. Hitherto the main activities of the Council have been confided to s u p  
vlementine. the funds of the Ptovincial/Central Government Devanments and the univer- 
sities, primarily for financingresearch scheme$ of short duration. They may be extended. 
The'new program schemes are inikateil by indjvidualsfrom the variouj Teesearch institutes 
or universitiki ahd-when for&rde& to the ~ou&cil they are first examined by the Directors 
of Research a id  the~echnica1Co~i t t e i s  firtheir fechnici~ioundness. The recomenda- 
tions of the Technical Committees are considered b y  the Policy, Liaison and Finance 
Coqnittee, in which the chairmen of theTechnical Committees are represented, and finally 

Council..Schemesof an urgent nature are approv- 
.. . . . . -. . . 

ect? df narrow scope. 
,:, . .  

2: There is no over-allcoordination~~of research since the council is concerned 
' only with those individual schemes which are proposed to it for financing. 

This precludes the effective assessnpt Of broad problem areas and the design 
modern multi-disciplinary . . . , .  ~ ~ research , , , .  to resolve .. . or . eliminate . . . :  such problems. 

3;': TKe pidc'eduies folldwed~'in'bdncti~ni~~ the schemes.&e excessively time- 
.: consuming and result in iong delays in the implenientation of the schemes. 

Financial sanctidns required after a project is approved are especially time- 
consuming. 

- .  , ., . > 8 .  ~ 

. .  . 4: ' The sch&nes a% of ihoit dtiration a i d  &ii &eiits a &fficulfi in finding and 
retaining scientific staff 'with the requisite qualifications! and experience. 

urn-over of research personnel in ,Quncil-suppofled, temporary 
axhpers development o'feffeptive research . .  ~esults . on agricultural 
hich require conti~uing,:l.ong-range:attention.. . . , . . ~. . >  , .,. 



~. . :i . . . 
. . .  5; &d&f &e &uhci& e&iei$inadequa~foiihe scope 6f t i e  research which 

should be undertaken, as outlined in Chapter 111 of this report. 

6. The Council, as set up under the &griculture Produce CeSs ~ c t o f  1940, does not 
have sufficient flexibility to function effectively: . . . . ; . ., , ,: . , . , . , . . , 

7. Many members of the Council are non7tech$cal and,the , . .  . . .  n q b e r i s  . , . :  , larger than 
is desirable for efficient functioning o f a  Council. - . . : 

8. The technicalstaff of the Councilis inadequate toi;*e with theGoikkffective1y 
and the absence of a technical head of the Council . is . a handicap , . .  in the . proper . . .  

, ,  ~ . . .  
functioning of the Council as a scientific b a y .  ' 

. ' '  

. . . .. , .. , . . :9. ,.There is no arrangement fox the systematic collection of researchinformation 
: . I . i n  the quntry and abroad.ands.upp1yjng it: to theresearch workerstoncerned. ) , >  . . 

. ,  . . . . .  . . . '  , , . 
. . : 3 ,  ?.. 

revisi& foi biinging scientists together: and .pioviding 
. .,, . . ,  , ,  , 

them 0ppbrtuliitiis~todiscussi6h and exchange o'f ideas through sym&sium, - - 
seminars, or conferences. 

. . . . . . . . . , . . .  ,' . ,:.4 

~. 'The ~ i a m  recb@zes that substadtii~ cialigeis required i; i 
and *r&dbres of the Council, with the fdlowing basicproxisi . . 

., . .. 
1.   he ~ d b n c i l  shodd sdrve as the prin~ipal.technical'am.of ths Ministryof 

strengthening agricuitural'science ;id tec&ology 
jug the Ministry abreast of research developments 

. . 
, - '  . . . 

a n  active, positive role in -identifying problems 
, . confronting Pakistan agriculture and in  planning, with appropriate research 

organizations of the Provinces, the agricultural universities, and other organiia- 
tions, cooperative and coordinated research projects for the solution of such 

,,. . .. . 
problems. . . : , :  

3. The Council should have a cadre of well qualified scientists who would pani- 
cipatein research schemes, and in case of research of broad regional or national 
si&ficance, may serve as coordinating leaders of the The develop- 
ment of the Council cadre and the systein of selection and promotion on merit 

. . is discussed furtherin Chapter ,V.... 

4. The council. should work prim&ily&th, a i d  through; fhe existing iesearch 
institutes, universities and other organizations, but, should be authorized to 
establish special research institutes dr directorates for particularly '&portant 

~ . . .  

. . .. . 
' . problem'5elds of nationwide scope if this . becomes . necessary. : 

5. The Council should be a technical body consisting primarily of leading scien- 
tists in the respective disciplines relating to agriculture. The membership of the 
Council, to assure an effective working body, should be limited. 

. ~h&ar&~ement for the Minister of the Ministry of Agriculture and Works 
'to serve a s  Chairman and the ~ecretary,'~jlinistry of A&iculture and Works 
and ProvincialMinisters to serve a; vice-chairmen may be continued. 



7. There should be a Director General of the ent scientist., 
. . i i : . 

in Agriculture or Animal Husbandry. 1 

e. Council.should !have an.adequate,scientificC~staE at the; Director level 
to furnish capableleadership iniesearch evaluation; p1anning:and coordina- 

n inithe major ;fields :of agricultural research, and developmept including 
Crod Husbandry, (b) Animal Husbandry; (c) Soils, Irrigation and Engineefi 

. , mg, (d) Agricultural~Economics and Statistics, (e) Forestry adRange  Manage- 
ment, and ( f )  Fisheries. Supporting staff should be provided to deakwith various 

c problem areas within each field. 

and the Central Goyepent, :  f o ~  the.specia1 problem fields 
,animal husbandry, forestry. fisheries, etc.: .. . . .  . , 

Id have adequate, effective financing.  he support to th6 ,' 

. ,  . , 
uld be increled t o 3  le'vel Of Rs. 20 million per yearand increased 

further as the'heeds of the research and related activities of tKe 
, . ,. . . . . .  . . ~ , Council may require. 

  he Central Cotton ~ommitt(rb and the central Jute Committee ihoald work 
ollaborati'ori~with the Agricultuial Research Council. Further-dis-i: 

n production is presented 
. . . . , .  , 

. ,, , ., . . .  , , 

ship of the Council are 
. , , . . . . 

.: In view of the. continued shortage of well qualifiedtechnical personnel i n  Pakistam, it 

iniprdved'reseaich oiganizatidn and programs. 'It wouldjbe desirable to' have one member 
of this B h d  tb Qerve as its Eiicitive Secretary, 'available oh a full-tim* basisin Pakistan. 
to consult &thappropriate government officihls and r&ea&h $rsonnel in the organization. 
and functions of the ~o&cil. This persd$Should;0f:cburse,-6e a scientist ,of repute with , 1  

sciplinary, regional or national . ,. , :  . . .  

') The success ofthe Colmcil will depend in large measure on the ability. status and powen of the Director 
General. The Americao members of thcTeam, therefore. recommend that the Director General have the 
status and powers of a Secretary of Government of Pakistan or Vice-Chancellor of a Univeniw. 



-In view of the low status ofagricultural research,in,East Pakistan, special and urgent 
attenti0n.i~ neededto strengthen research institutions. The Agricultural Research Institute, 
Dacca, is b;eing shifted to its new site at Joydebpur. Due to delays in development of physical 
facilities at the new site, tLie progress of research has been seriously hampered. This has 
also led sbme.capable staff to t r  s .where working conditions are 
morefavourable; A ' ' . . . 

It is necessary to expedite the provision of physical facilities, staff and funds comparable 
to similar research institutions in West Pakistan such as the Ayub Agricultural Research 
~nsti'tute, Lyallpur. In addition to the funds in,the current PI& for the Institute 
at Joydebpur the Agricultural Research Council should make substantialgrants so that the 
Institute is capabla to function at an effective level. The Council may also consider the 
location at this Institute of Special Researchunit with adequate staff, funds an& facilities 
for work on:problems requiringi.ntensive te&n work. It cannot be too strongly emphasized 
that without a..,well developed Provincial. agricultural research institute, . .  , agricultural 
progress and development will continue to be seriously hampered. . . , . .  

..;.The Ford Foundation is assisting in financing the development of a .Ece Research 
Institute at thenew site of .the East Pakistan Agricultural Research Institute and College. 
The plans and programs havebeen developed bythe International Rice Research Institute 
and the Department of Agriculture. Facilities should be completed within a year as usual 
procedures have been set aside. The Rice Research Institute and the Accelerated Rice 
Research Scheme merit high priority. It may be desirable to provide special conditions for 
operations as well as for construction of the physical facilities. . . . . 

TheRewnnaissance Soil Survey of East 'Pakistan, a .Central Covemment Schenvi, is 
making good progress and  providing useful-data particularly for development areas. The .: 
Rapid Soil Fertility Scheme of the Province has developed information on fertilizer requirb 
ments and use, but related laboratory investigations are quite inadequate. Likewise liaison 
with extension and industrial development needs to be iniproved. 

1 
. , 
i ,  . , ;  , . , .. 

' ' The East Pakistan.Agricultural::University, aswill..be indicated in Cha 
good research potentialin terms of staff and facilities. It should be utilized to helpcompen- 
sate for the existing deficiencies,ofthe Agricultural Research Institute un t i lh  ~~ewfacilities 
are developed. Subsequently the two organizations should continue to cooperate on many 

. . .  aroiects: ' . . , t  : : . . : : . , ~ .  . , :  . . 
S . , ~  . . 

:. . . . 8 . . . ; .  ~ ~ 

: , .: 
The Agriculture Division of t&eDacca  ton& ~nergy ~om&ssion ~abo;&'y is wkllf 

staffed, has good facilities and provides a good environmqnt for research. Plans provide for,. 
its transfer ,to the ~gricultu~aiUniyersity under cooperative arrangements that should. 
be ,mutually beneficial to both agencies and also to graduate students. 

. . 
. , . . . . ~. . .  . . . 

~ m o M M m D m o ~  2. In view'oi the diiicieit 'itatus of agriiu~tural, research in. the- 
Province, the urgent need for improved facilities, st& and progress, the Team recom-. 
mends.the establishment ofa.Special Committee of the A. R. C.. to advise in ths plan- . : 

' . ' ning, ijmplemenfrifjo~,coordinatiop, . . .  ;and evaluation. of agricultural research . i n  . .  the .. 
Province. 



Action should be taken on the following: 

(a) a study of research administration by a competent, experienced person, 
to advise on measures to increase efficiency, 

(b) a greater role in administration for scientists, 
(c) delegation of more authority at several levels on administration, and 
(d) increased incentive for staff by making selection and promotion on the basis 

of merit. 

Cooperation and coordination between different institutions and organizations would 
be greatly increased by the formation of an organization that would bring together scientists 
concerned with agricultural research. 

RECOMMENDATION 3. Department of Agriculture, East Pakistan should explore the 
possibility of organizing an East Pakistan Agricultural Research Association or Society 
which must be composed of institutions engaged in agricultural research including 
selected non-governmental institutions, to facilitate a periodic and regular review of 
programs and problems of mutual concern. 

. West Pakistan Agdcultural Research 

Most of the agriculture research in West Pakistan is under the Provincial Department 
of Agriculture. I t  is operated largely by the Regional Institutes at Peshawar, Lyallpur and 
Tandojam. Other agricultural organizations for research, education and extension are also 
located at Peshawar, Lyallpur, Tandojam and Lahore as indicated below:- . 
Peshawar 

1. Tarnab Agricultural Research Institute, 12 miles from the University. Plans are 
being considered to move to a site adjacent to the Agricultural College. 

2. Agricultural College, Peshawar University. 

3. Forestry Research Institute, adjacent to the University. 
4. Regional Agricultural Extension Headquarters, adjacent to the University. 
5. Veterinary Research Institute. 

Lyallpur 

1. Ayub Agricultural Research Institute. 
2. West Pakistan Agricultural University. 
3. AgriculturaX Division, Atomic Energy Laboratory. 

Tandojam 
1. Agricultural Research Institute. 
2. Agricultural College, Siud University. 
3. Agricultural Laboratory, Atomic Energy Commission. 
4. Regional Agricultural Extension Headquarters, Hyderabad. 



Lahore 

1. West Pakistan, Department of Agriculture. 

2. Veterinary Research Institute. 
3. Animal Husbandry College. 
4. Regional Agricultural Extension Headquarters. 

The Team's observations on research progress, staff development and other matters 
were based in large measure on our visits to the foregoing institutions and are presented in 
other chapters of the report. There are some special opportunities for mutually beneficial 
cooperation in West Pakistan which should be considered. 

The Heads of the institutions at eachlocation should explore the possibility of coopera- 
tion in research planning, operations, staff development, and related matters. 

RECOMMENDATION 4. The heads of the institutions concerned with research at each 
location in the Province should develop a Memorandum of Cooperation, to go to 
the Secretary of Agriculture for approval, which would provide the formal basis for 
cooperative work. The Memorandum should be amended from time to time as the fields 
of cooperation increase or change. 

The proposal should include provision for the following activities and arragements: 

(a) joint research projects, 
(b) cooperative use of special facilities or resources, 
(c) faculty appointments for senior institute staff and assigpent of graduate 

students to them for thesis work, 
(d) post-graduate training at the university or college for junior members of 

research institutes and extension staff, and 

(e) sharing the use of library facilities. 

Cooperation and coordination of research between the three regions will be increased 
by the development of coordinated research schemes. They serve to bring together scientists 
concerned with a single problem. There appears to be a need for an organization that would 
afford the Directors of all agricultural research institutions in the Province a regular forum 
for consideration of matters of common interest. 

RECOMMENDA~ON 5. The Department of Agriculture should explore the possibility 
of organizing a West Pakistan Agricultural Research Association or Society, with 
membership composed of institutions engaged in agricultural research, including 
selected non-governmental institutions, to facilitate the periodic and regular review of 
programs and problems of mutual concern. 

RECOMMENDATION 6. Vigorous action should be taken by appropriate o5cials of the 
Government of West Pakistan to correct the procedures for planning and implementa- 
tion of research, including the arrangements for financial sanctions, and such other 
factors which limit the effectiveness of research in the Province. 



Action should be taken on the following points:- 
(a) a study of research administration by a competent, experienced person, to 

advise on measures to increase efficiency, 
(b) a greater role in administration for scientists, 
(c) delegation of more authority at several levels of administration, and 
(d) increased incentives for staff by making selections and promotion on the basis 

of merit. 

Financial Support 
The Joint Team did not have an opportunity for a detailed review of financial support 

for agricultural research. The evidence of inadequacy of such support was clear from the 
visits to the various institutions and from the problem areas now receiving insufficient atten- 
tion, some of which are reviewed in Chapter 111. 

The present support for agricultural research, as detailed in the Third Five Year Plan 
for the Provinces and the Central Government, is as follows: 

Millions of Rupees 

East Pakistan 28.1 
West Pakistan 32.4 
Centre (including jute research) 31.8 

Total 92.3 

In addition, the Pakistan Central Cotton Committee expends about Rs. 2.5 million 
and A. R. C. about Rs. 1.5 million on research. The total expenditure on agricultural 
research thus comes to about Rs. 23 million per annnm. 

The comparative expenditures for the Pakistan Council for Scientific and Industrial 
Research (PCSIR) and the Atomic Energy Commission (AEC) are Rs. 12 million and Rs. 11.2 
million per annnm respectively. 

It is of course difficult to determine the effective funds for research since funds budgeted 
for research may be delayed in actual use or application because of the administration and 
financial sanction procedures. The Team is aware of this problem but has no specific proposals 
except that this is a matter which should be given attention. 

The Team has proposed that the budget for the Agricultural Research Council, when it 
is reorganized and strengthened, should beat the level of Rs. 20million annually. These funds, 
and additional funds for the Council and Provincial research institutions should be made 
available as effective research programs-preferably on theinterdisciplinary and coordinated 
pattern-and as other requirements are justified. 

RECOMMENDA~ON 7. The opportunities for substantial returns from additional invest- 
ments in research are most promising in a wide range of problem areas. Appropriate 
government officials and leaders of research organizations should make a strong 
mutual effort to explore and fund such opportunities. 



CHAPTER V 

INCENTnTES FOR PROFESSIONAL CAREERS IN 
AGRICULTURE 

It is estimated that about 80 per cent of Pakistan's population of 112 million live 
on farms or in rural areas. Yet agriculture has a low status among the professions in the 
country. This is clearly evident from a comparison of salary scales for those in agriculture 
with those in administrative posts or other professions. The extension worker who carries 
new advice to the farmer is near the bottom of the pay scale in the public service. 

Unless careers in agriculture are made more attractive this field will not draw the 
best minds among young men entering the colleges and universities. Pakistan connot afford 
to have mediocre leadership in developing new knowledge to guide its agricultural deve- 
lopment. 

Vigorous growth is occurring in food grain production and self-sufficiency is in prospect 
in rice and wheat in the next few years. There are suggestions that Pakistan agricultural 
technology may be exported or be made available to help other nations in the years ahead. 

In this connection it is important to maintain an objective view of the factors that are 
bringing about the present growth in food grain production. As stated in Chapter 111, 
the packages of new technology for wheat production and for rice production were intro- 
duced from Mexico and from the International Rice Research Institute. Pakistan is not yet 
abreast of the adaptive research to guide the effective and efficient use of the IRRI rice in 
East Pakistan, and the wheat improvement scheme is in need of strengthening to make 
it a well coordinated, inter-disciplinary effort with the autonomy and flexibility required to 
move vigorously against potentially serious disease hazards and other problems. 

Agricultural research and the related developmental services furnish an extremely 
challenging future for young men. With a rate of population increase that has been estimated 
at between 2.5 to 3.0 per cent annually, there is need for a continuing flow of new product- 
ivity-increasing inputs in the nation's agriculturein the years ahead. And few achievements 
can be more satisfying than for a young scientist to know that he has contributed significantly 
in helping his country feed its people. 

There are a number of disincentives or factors which limit attractiveness of agricultural 
research as a profession and which demand special corrective attention. 

Salary Levels 

The low rate of pay and lack of comparability with other fields and services have been 
mentioned earlier. The following table shows the salary scales in agricultural research as 
compared with those of scientific posts in the Council for Scientific and Industrial Research 
and in the Atomic Energy Research Commission: 

The above disparities in pay scales, particularly the greater opportunities above the 
Senior Research Officer or Specialist post, have caused a number of the'more able young 



COMPARATIVE PAY SCALES (RS. PER MONTH) OF PROFESSIONAL PERSONNEL 
. . 

Head of Divn. Principal Senior Res. Research 
Research ' or Chief Scientific office; or " . . Research Asst. Res. ' Technical 

Organization . . Directors Scien. Officer Specialist . Officer , Officer . Assistant 
. . . . . , 

P.CS.1.R. & 2000-' 16- ': 760- 450- 350- 285- 
P.A.E.C. . . ' 2000 .  2000 1500' lOO0 925 650 

Department of 1600- , ' - 450- ., - 350- . 275- i 
. Agriculture Govt. ' 1800 12502 9253 . . 650 . . 

of East Pakistan' , , 

. . . .. 

1600- - Department . of - 750- - 350- 275- 
Agriculture Govt. 1700 . - 1600, 925 500 

N 
. . 

w 

- - 750- 450- 350- 220- 

. . 
loo0 - , 925 450 

. . 
- - - - 285- 

. , ~ 650 
- - - - - 

2 Plus technic+ pay, Rs. 100. 
. . s technicalpay, Rs. 50. 

. . . . 



agricultural scientists to transfer to positions in the P.C.S. & I.R. and A.E.C. Capability 
in agricultural research is as important as in these other fields and the lower pay scales 
would seem difficult to justify. 

In addition to the salary discrepancies with the other research organizations there are 
some differences between the Central Government and the two Provinces. Agricultural 
universities have freedom to establish pay scales and this contributes further to the ranges 
in salaries and competition for agricultural specialists. 

As a result of the lack of uniform salaty scales there is a most undesirable practice of 
trained personnel shifting from one discipline to another as posts at slightly higher salaries 
open up.This precludes the continuous professional experience ina special fieldwhichpennits 
an individual to develop the depth of understanding which leads to a position of respect 
among his scientific colleagues. More important still, such a person is not usually capable of 
serving effectively in advising govermnent on the application and use of new technology. 

The economic botanist who works for several years on wheat, then shifts to a position 
in rice improvement, andlater to potato research or to some other crop is a transient practi- 
tioner who neither develops a satisfactory career nor contributes significantly to the new 
science and technology so urgently needed in Pakistan. This fracturing of a career into 
segments of short time duration is a decided handicap in carrying out effective agricultural 
research in the country and the fault rests with the system of position classification and 
promotion. 

Selection and Promotion Procethres 

There is considerable endorsement by administrative officers of the principle of promo- 
tion on the basis of capability and performance (merit) but there is limited evidence that 
tbis is practiced. The development of a research personnel management system which will 
permit appointments and promotions on the basis of merit is urgently needed if Pakistan 
agricultural science is to contribute effectively to economic growth and development. 

The Agricultural Research Service of the U. S. Department of Agriculture has estab- 
lished a Research-Grade Evaluation Plan, based on "the man in the job" concept of classi- 
fication. The basic premise is that a scientist's research ability will, to a great extent, deter- 
mine his output and should, therefore, be taken into account in determining the grade 
and salary level at which the position functions. 

The U. S. Department of Agriculture system provides that all appointments and 
promotions at the middle and higher grades of service be evaluated by a Committee of 
scientists in the respective discipline to insure objective evaluation of the capability or merit 
of the individual for the post. 

It is not uncommon for a scientist in the USDA Agricultural Research Service to 
occupy a grade and salary above that of his administrative supervisor. One particularly com- 
petent soil scientist, a few years ago, was paid more than the Administrator of the Agricul- 
tural Research Service. 



rhe Research-Grade Evaluation Plan of the Agricultural Research Service is explained 
in the publications in Appendix VKWhile it will undoubtedly not be possible, or advisable, 
to adopt in total the procedures or system as followed in the United States, the principles 
involved are directly applicable and should. be studied to determine how a merit promotion 
system with uniform pay scales can be establishedfor agricultural specialists in Pakistan. 

, 

The procedures followed for recruitment and advancement of scientific p e r s o ~ e l  in 
P.CX &I.R. and the A.E.C. also should be studied for possible application in agriculture. . .  . 

RECOMMENDATION 8. The development of a uniform schedule of salaries and improved 
selection and promotion procedures based on merit should be undertaken by the Pakistan 
Agricultural Research Council in collaboration with appropriate representatives of the 
two Provincial Governments. The assistance of a consultant from the Personnel Divi- 
sion of the USDA Agricultural Research Service would be most useful in this effort. 

The objective should be not only to establish a merit-promotion system but also to deve- 
lop a cadre of A.R.C. staff and Provincial agricultural research staff which would be fully 
interchangeable. The salaries in the agricultural universities are now somewhat more 
flexible andcould be adjusted to the government service scales as necessary in order to remain 
competitive. 

Seniority 

The emphasis on seniority in considering promotions or in filling new positions of 
leadership has a detrimental effect on the present quality of agricultural research in Pakistan. 
This will become even more serious as modem science and technology is applied in further 
interdisciplinary pro,jects or schemes to increase agricultural productivity. 

The length of experience in a specialized field is important in gaining depth of knowledge 
and capability. But age supplies no index of ingenuity and imaginative leadership, or of 
willingness to collaborate with scientific colleagues in related fields. In fact there is too fre- 
quent evidence in Pakistan of the lack of flexibility in accepting new team-work approaches 
and of lack of willingness to accept as co-equals the younger and more recently trained 
scientists. 

While seniority should not be given undue emphasis in filling posts or in promotions, 
neither should it be the cause of undue discrimination in limiting senior p e r s o ~ e l  for key 
posts incoordinatedresearch schemes. Thosesenior scientists, up to 50years of age, who have 
potentially productive years of service ahead of them should be given study tours abroad and 
opportunities to participate in international scientific conferences in order to maintain an 
up-to-dateness in their field of specialization. Such opportunities should, of course, be on a 
highly selective merit basis. 

Research Administrators 

Leadership in planning, coordination, and general administration of agricultural 
research should be in the hands of agricultural scientists. No country in the world has 
achieved significant progress in science and technology without having the program leader- 
ship and financial responsibility for research fully in the hands of scientists who understand 



experimental methods, who appreciate the need for full exploitation of ideas, and who 
exercise maximum flexibility in utilization and allocation of resources. 

As more research is conducted as cooperative inter-disciplinary efforts, with different 
institutions or organizations participating, the need for scientists with training in organiza- 
tional and management of research will be increased. 

There is at the present time an inadequate number of trained and experienced "science 
administrators" in Pakistan. 

RECOMMENDATION 9. Special steps should be taken by the Agricultural Research 
Council to support tours abroad for Pakistan scientists to study organizationand 
administration of research, and also to establish special courses in agricultural 
research administration in the National Institutes for Public Administration. 



. . . . .  ' . ,  . ;. . ,  . . . .. . . 
.. . . .. . . . . . I  . . . . . ~ J 

li. . ! 
The coordination of research involves primarily the orderly interchange of information 

'> . . . ., . . 
and,materiils b&eenscienfists ik'differefit disciplines and:.in differetit i&titntio&. 
; ,.' i;.. . . .,: . .. . . , . ;  , . :j: ., . . . . . . . ,  ' 

. . , ,  . 

There is: of course, need.foiadepth ofinterest by a scientist in liis Biven field of rese&cli 
or discipline such as entomology, genetics, engineering, veterinary science, etc. This strong 
aiscipline orientation exists especially in the universities where teaching programs are tied 
tosu'ch subject matter fields. But effective reseirch on complex agricultnril pro61emsreq&ies 
a blending of scientifictalents, andfullc~llaboration by scientists with their special cornpeten: 
cies. 

. . . . . . , , . . ,  , : .  . . .  . . 

j In addition to achieving the exchange of ideas and materials between iddividual resea& 
workers in different fields there are problems in establishing linkages between instituti&s. 
A third prob~eminco~rdination relates to focissing the joint attention of indiCidualscientists 
and research institutes ori'problems of matual concern in agiicultural development.' 

. . 
The difficulties in coordination in research are never completely resolved and a certain 

degree of scientific or institutional individualism persists even.in the moie'advanced nations: 
Lack of cooperation and coordination in agricultyal research is a serious handicap in 
Pakistan and measures for improvement are-urgently needed. 

. , . . . . . . . 

Coordination by the Administrative and Budgetary Process , 

' 

. .. . . . . :  ,. . , . . .  
. . .  . . 

It is commonly assumed that coo~dinationean be achieved through administrati& 
officers who request frequent reports on objectives, plans, and progress of research. ~imiiarl j  
the control of budgets is frequently use to direct or influence research workers 

, . , . .  to collaborate. ' ' 
. . . . , . 

, - These measuris do not achieve effective codidination. The domination of research work 
by administrative procedures may achieve compliance with regdations but usually results ' in 
stiflinginitiative and in restrictingoutput inresearch;Therequirement for exce~sivereportin~; 
on amonthly or quarterly basis, diverts the time of research workers which might better 
be employed in the pursuit of their experiments. In very few research problem areas in agri- 
culture can reporisof progress be justified more than once a year. . .  . . .  , . ,  . . . 

. . , . 

. , R&+& hstitutes 
., , . .,. . . . 

'The Tea& hasfound a strong tendency among agricultural scientists in Pakistan& 
piopose$ew research institutes to Cover problems not now receiving adequate research 
attentiSn.   his appears to reflect a desire to develop self-contained packages of researib, in 

. ,  . .  
institutes that may be dominated by the leadership of one director. . 

. ., 
-. ' ~ h k  iistituie iype ofbfganizatio'n is effective i& combining the eK0rts of scientists from 

'diiferent d i ~ c i p l i n e & ~ r d ~ ~ e n t l ~  -such institutes are established to concentrate on b&ic bi 
fundamental research in-selected problem fields ahd commodi'ty research instit'ntes 'hav2 

3jir 



been functioning for many years in different countries. The British established such institutes 
on sugar cane, rice, oilseeds, potatoes and other crops in India as well as on rubber and 
cocoa in Africa. The Hawaiian Sugar Planters Association and the Pineapple Research 
Institute in Hawaii have a Iong record of productive research on these crops. 

In the United States special laboratories were established by the U. S. Department of 
Agriculture in the 1930's to  work on soybeans, pasture crops, vegetables, poultry, soil 
salinity, plant and animal nutrition, and in other similar fields. 

The most prominent specialized institute serving international agriculture is the Inter- 
national Rice Research Institute at Los Banos, the Phillippines. This is a most effective 
center for combining scientific disciplines in improvement of the rice crop. 

While the research institutes or directorates are usually effective in associating attention 
of specialists from different fields on a given problem, in many cases they lack linkage with 
other research or operational organizations concerned with agriculture and they may tend 
to become isolated from the practical problems of the region. This is particularly true of 
those central research institutes which are concerned primarily with fundamental research 
and make little direct impact on agriculturaI deveIopment. 

Coordinated Research Projects or Schemes 

Coordinated research projects which are concentrated on the improvement of produc- 
tion of a given crop or commodity, or on the solution of more general agronomic, soils, engi- 
neering, or livestock production problems, are most effective in combining the scientific as 
well as broad institutional participation. There has been a long history of experience with 
such coordinated research schemes, including projects in the United States which extend 
back for more than 40 years. 

One of the best examples of progress achieved through coordinated research is the 
development of hybrid maize in the United States. For more than 30 years, beginning in 
about 1890, many outstanding geneticists, working independently in federal research 
laboratories, at the agricultural colleges or in specialized private research centers, made 
interesting discoveries with respect to hybrid vigor in the inbreeding and crossbreeding of 
maize. Those findings, however, were individual and disjoined. 

In 1923, a cooperative project for maize breeding and improvement was established 
by the US. Department of Agriculture and the state agricultural experiment stations of the 
Land Grant Colleges. Coordinating leadership was supplied by the USDA, together with a 
number of scientists who participated actively in the research, located at the experiment 
stations in the region. Ten years later, as a result of the combined efforts of the plant breed- 
ers and geneticists of the cooperating stations throughout the central maize growing area 
of the United States, adapted hybrids suited for growing over most of this major "corn 
belt" were available. 

Wheat improvement research was initiated in a similar collaborated effort by the U.S. 
Department of Agriculture and the States in 1930, followed by cooperative projectson other 
crops and on other agricultural problems. 



The above crop improvement projects were primarily concerned with plant breeding, 
with some joint attention from plant pathologists. The more comprehensive inter-disciplinary 
coordinated research, involving soil scientists and other specialists, emerged about a decade 
later. The combined attention of such specialists to the improvement of corn production in 
the Southern U. S., in a program initiated by the U.S. Department of Agriculture and 
the North Carolina Agricultural Experiment Station in the early 19401s, was a major factor 
in the rapid expansion of reliable new corn growing practices throughout the region. This 
program,in whichmany states participated, gave attention to (I) selection ofadapted hybrids, 
(2) optimum plant populations per acre, (3) the most effective levels of fertilizer application, 
and (4) improved planting, tillage and weed control methods. 

The Rockefeller Foundation's cooperative international research program for the 
improvement of the major food crops including wheat, maize, sorghums and millets was 
established in 1943 along the same pattern. 

The coordinated scheme approach has been used in the research supported by the 
US. Agency for International Development for regional studies on Cereal Crop Improve- 
ment in Africa, on Improving Grain Legumes in South Asia, and on the Control of Weeds 
in Latin America. These projects have been under way for only five years or less but they 
have demonstrated ~e value of this cooperative approach as have the earlier experience of 
the Rockefeller Foundation and the USDA-State experiment station activities in the United 
States. 

Some of the organizational and operational features of the coordinated scheme or 
project approach are outlined in Appendix VIZI. 

The cooperative wheat improvement program in West Pakistan, in wbich the Ford 
Foundation is cooperating and for which Dr. Ignacio Narvaez is serving as the adviser, is 
still being developed as a coordinated research scheme. At the present time this program 
involves primarily plant breeders, with the collaboration of some plant pathologists. There is 
need for better linkage with the other disciplines, including soil scientists, irrigation specialists 
and agricultural economists. 

There is need also for greater flexibility in this project to facilitate working with the 
several regional research institutes, the West Pakistan Agricultural University, and the 
College of Agriculture personnel of the University of Peshawar. Anumber of competent staff 
members of these institutions can contribute, through special studies, to the total project. 
It is because of this inter-institutional linkage, with cooperative experiments throughout 
the region that the coordinated research scheme, as now initiated, should be strengthened. 

An essential feature of inter-discidinam coo~erative research in which a number of 
institutions participate is the ability of the individual and the organization which is respon- 
sible for the coordinating leadership to carry out this function without excessive domination 
and control. Scientists from the participating disciplines must all be of high capability, 
and they should have a voicein p l a ~ i n g  the program as well as in evaluating results. In tmly 
cooperative efforts the objecitves and procedures are developed in annual planning conferen- 
ces, the scientists have a clear concept of their respective roles, and the heads or directors of 



the cooperatinginstitutions understand the need for support and flexibility of travel optheir 
. . . . , . . . . . . 
: . .  ..; staffto insure asuccessful joint. effort.. . . . , . ' .. . . . . ,. . . 

. . 

- , 
RECOMMENDATION 10. ~he.iccel&ated programs for increasing production ?fwheat 

! and rice must have more effective backstopping from research to insure reliable'guidanck 
. ih adapting the introduced technology t b  Pakistan conditions and to furnish prompt 

' 

attention to uncertain pest and disease hazards. Special attention must be given to the 
: ' : support of these projects for rapid development of essential research facilities, fo'r pror 
.* vision of qualified staff, and for the flexibility in cooper'ative arrangementsthat will 

insuremaximumprogre'ssin supplying a . moreadequate . research base for these important 
food grain production programs. 

, The wheat impiovement project is proving the effectiveness of the coordinated research 
scheme approach in this country and the need for-special research attention for the accele- 
rated wheat and rice programs is discussed in Chapter 111. Similar cooperative efforts should 
be developed for other crops including maize, sorghum, millets, oilseeds and other com- 
modities. . . 

Special attention should be given to the development of a coordinatedresearch scheme 
for the improved production of cotton, an important crop in which insufficient progress in 
achieviog high productivity has been made. This was discussed earlier in this report, in 
connection with the Pakistan Agricultural Research Council uhder Chapter 1V. 

The team is aware of the data of the Central Cotton Committee which indicate an 
increase in average annual yield of lint per acre from 188 pounds in the 1950-55 period, 
to 225 pounds in the 1960-65 period. However, the data from the Agricultural Research 
Institute at Tandojam, in their report entitled Agricultural Research in Southern Zone 
of West Pakistan of January 26, 1967, show little real increase in yields since 1950-51. 
The data forarea, production, and yield per acre in the Southern Zone since 1950-51 are as 
follows:- 

Production, bales of Yield, Ibs. of lint 
Year Area (Acres) 392 lbs. each 

per Acre 



RECOMMENDATION 11. A coordinated research program for improvement of cotton pro- 
duction, with combined attention to breeding of improved varieties, control of pests 
and cjiseases, andto soil fertility and watermanagement, shoyld:be plannedandcarried 
out by the Central Cotton Committee in cooperation with the ~gricult&al' ~esearch 

. ,; Council and other appropriate mganizations. , .. . . 
. ,  . . . 

Patterns for Pakistan 

In reviewing the research facilities and organizations in Pakistan it would seem desirable 
to limit the establishn~ent of new special institutes to only a few critical problem areas such 
a3 the research pn plant protection and pesticides, including the healih hazards involved 
in the use of agricultural chqnicals. This ,work should be conducted in close collaboration 
also with appropriate medical and health officers. The special institutes should be established 
at the existing research institutesor agricultural universities whereverpossible to insure maxi- 
mum efficiency in use of personnel, laboratory and field facilities; and libraries. 

It should be possible in most cases to combine the research of a special institute with a 
coordinated research scheme, to provide for participation by scientists from various dis- 
ciplines who are located at the several regional researchinstitutes and universities or colleges. 
The joint planning of research to determine delegation of responsibility for specific aspects 
of the coordinated effort, with annual meetings to review progress and future plans is, of 
course, essential for a mutually satisfactory joint research scheme. 

Support for coordinated research projects might he supplied by the Agricultural Research 
Council or by the Province, or iointly. The Agricultural Research Council should take part 
in planning and in review of pr&ese of coordinated schemes. The Council should pro;idi 
support not only as funds but also through the assignment Ofscientific personnel a t  selected 
research institutes of the Province or in the. universities. Such staff members may serve 
in some cases as project coordinators, or  as research workers carrying out specific parts of 
the. program. . . 
, . 

R ~ C O M M ~ A T I O N  12. Coordinated research program! sbokd be developed by -the 
appropriate research organizations for selected problemareas discussed in  chapter^ 111,. 
including, (1) soii fertility, (2) water use, (3) crop protection, and (4) farm power and 

. . mechanization.. . . 

Developing a NationaI System of Institutionalized Science 

The principal element of strength in agricultural research in the United States, which 
was effective in developing a highly productive and efficient agriculture, was the evolution 
of a highly integrated and "institutionalized" agricultural science, through which the close 
collaboration of research workers in the U. S. Department of Agriculture, the state agricnl- 
tural experiment stations and, more recently, research workers of private industry have 
resolved a continuing series of problems that inhibit agricnltural development. This coopera- 
tion involved not only individuals but institutions which have learned to work together in 
their strong mutual concern for the solution of the nation's agricultural problems. 

. Pakistan's agricultural researchmust move from the present rather highly specialized, 
and personalized, narrowly defined studies to more collaboration among individuals and. 
institutions. This is essential if sustained input pf new knowledge and new technology for 
the continuous growtllof Pakistan agriculture is to be made available. , . : 



CHAPTER VII 

LINKAGE WITH INTERNATIONAL SCIENCE AND TECHNOLOGY 

Rapid progress in agricultural science and technology is occurring throughout the 
world, not only in those countries with highly developed agriculture but also in some 
of the devetoping nations. In recent years special institutes have been established for 
research especially designed to promote international agricultural development. 

Pakistan is now reaping the benefit of the cooperative wheat improvement research 
of the Government of Mexico and the Rockefeller Foundation, and of the rice improve- 
ment research of the International Rice Research Institute. The adoption of the new tech- 
nology from these centres was prompted largely by the emergency conditions with respect 
to deficits in food grain production in Pakistan. 

Procedures should be developed for continuous contact with international agricul- 
tural research so that potentially productive innovations can be constantly exchanged 
and put to practice as promptly as possible. 

Participation in International Agricultural Research Schemes 

The collaboration in wheat and rice improvement research with the centres in Mexico 
and the Philippines furnishes a pattern for similar collaboration in other imporrant agri- 
cultural problem fields. In order to accelerate improvement of the rough grains-including 
maize, sorghums and millets--cooperative projects are being established with support of 
the Rockefeller foundation research programs and the Ford Foundation. This is a most 
progressive move which warrants full support of all cooperating organizations. 

Rapid improvement of high protein foods can be achieved through participation 
in the regional research project supported by AID for the Improvement of Grain Legumes, 
with headquarters in Iran. The development of a similar cooperative research project 
on improvement of forage crops and range lands has been mentioned in Chapter 111 as 
a field of common interest to Palustan, Afghanistan, Iran, and Turkey. This type of inter- 
nat~onal collaboration w~ll make maxlmuni use of competence in other countries and will 
help to keep Pakistani scientists alert to progress elsewhere. 

Fertilirs are so important in Pakistan that measures should be taken to establish 
and maintain international contacts in Europe, North America and Japan. The Nation 
Fertilizer Development Center of the Tennessee Valley Authority is a particularly good 
organization in this field. In recent years TVA has extended its studies and training faci- 
lities to many developing countries. 

lutematiom1 Conferences and Study Tours Abroad 

With the rapid progress in agricultural research throughout the world the usual pro- 
cedures for exchange of publications result in a time lag of several months to a year or 
more in the acquiring of new information. International meetings to discuss advances in 
special problem fields serve an extremely important function in the interchange of new 



advances in technology. The conferences sponsored by the International Rice Research 
Institute on diseases, plant nutrition, mechanization, and other fields have been most 
effective in keeping scientists concerned with rice improvement up to date on the latest 
findings. 

The greater participatton of competent Pakistan agricultural scientists in such inter- 
national conferences should be encouraged. Also, study tours of a few months to one 
year in duration, to provide for observations in depth of research projects and the orga- 
nization and administration of research in other countries are increasingly important. 

RECOMM~NDA~~ON 13. The Agricultural Research Council should furnish support 
and take positive leadership in stimulating the attendance of agricultural scientists 
at international conferences and in arranging for appropriate study tours to keep 
Pakistan scientists in contact with research advances abroad. 

Documentation and Library Services 

In addition to the personal contacts through conferences and study tours, improve- 
ment in international communications should be. brought about through the development 
of improved systems for exchange of scientific journals and other publications. The Agri- 
cultural Research Council should review the possibility of establishing a national documen- 
tation center with effective linkages to the principal agricultural research institutes over- 
seas, and for arrangements within Pakistan for the prompt interchange of publications, 
microfilm, etc. 

RECOMMENDATION 14. A representative of the U.S. Deparunent of Agriculture 
Library, which has established an extensive national and regional computerized 
documentation system should be obtained as a consultant to assist in developing 
a national documentation system for agricultural research and related subjects. 

Plant Introduction, Evaluation and Maintenance 

The strong emphasis on crop improvement research particularly in the last two decades 
when there has been special attention to increasing production of the major food grains 
in the world has resulted in the development of valuable collections of germ plasm of 
these major crops. The US. Department of Agriculture has more than 15,000 varieties 
or lines of wheat and similar large collections of other economic crop plants. 

The collection of maize lines developed through the US. National Academy of 
Sciences-National Research Council Project in the late 1940's includes more than 12,000 
lines of corn which are in special germ plasm banks in the United States, Mexico, 
Colombia and Brazil. 

The Rockefeller Foundation has an extensive collection of sorghums and millets in 
its germ plasm pool and the International Rice Institute has an excellent collection of'the 
most important genetic lines of rice. A germ plasm pool of the outstanding grain leguane 
varieties has been established in Iran. 

Pakistan does not have a well organized system for plant introduction, evaluation and 
mamtenance. Some introductions are made each year but usually on a limited and ad hoe 



basis: The ~ i a i  is  aware b f  < h i  hroductibnsmad6 by the "Ayub Agfi~ultural~esea~ch 
Institute at ~ $ & i l ~ u r  but this andothei-si&il& scattered ietivities in ~akisran do~idt'take 
fiill Bdv&tag6 of the .potefitidifi& f&m :in&odudihg new crbp germ plasm. '.?.:':'." . . 

.... , -t 

A system should be evolved for the orderly introduction and testing of the world 
cropig&m plasm resources. Attention is  needidalso towardS the development .of'more 
effective dlant quarantine procedure a to h a r d  against the infroductioil of de~t~cctive 

. . I .  , . . . ~ i o p  pe%$a~id diseases: . . , .  
. . . . :. . . . ., . :. 7 . . :  . . . . .  . . .  . . . .  

In the past 20 years the US. Department of Agriculture and .the State Agkultural 
~ i p k r i m i n t  Siatidns have strengthened the programof plant itlt;oduction, 'testing and 
maintenance in the United States. A National' Skid Storage Labor'atory at Colop%do State 
university and iegional crop testing and.mai$enance.centers in the prin.ciPal agricultural 
regions of the country provide for an effective system for handling all types of crop plants. 

. . 

The Agricultural Research Council should take theinitiative'ii diveloping the plans 
for an effective national system for plant introduction, with due attention to plant quaran- 
tine, utilizing the'facilides at the iegional research institutes and the.agricultural universi- 
tiesand colle€es ib the maximum' extent possible for the testing and maintenance of 

. . . . . . 
. . ,germ plasm. . . . :' . . >  

, . .  . , 
. ~ . . , .. . .. . 

: RECOMMENDATION 15. A specialist in plant ilitroduction from the U.S. Department 
of Agriculture should be obtained to assist with, the planning of improved plant 
introduction procedures, staff, facilities., and implementation. . . . .. . 

. . , . . . 
. . . . 

~nternatii~nai; Cooperation . . in the Animal Sciences . . . . . . . ,  , . .. 

The Near E& ~ninal'f3ealth institute (NEAHI) is i project financed underthe U.N. 
Development Program and managed by the FAO. This institute has laboratories in the 
Middle East-North African countries and provides excellent specialized training for Asian 
and African students and technicians on a variety of animal disease and nutrition problems. 

. . 
. . . . .. ~ 

. . The lnstit~te~encourage~paitici~ant training for all of the countries of the regiofi on 
pioblems of common interest. Res.&arcfi and technical staff from East and West Pakistan 
could benefit by participating in iegularly scheduled training seminars: and through 
special problem-oriented consultations arranged with the NEAHI. . , .. . . . 

. . , : . 

A Board of International. Agricultural Science Consultants . . . 
,. .. 

. . .  , . . . .  

As Pakistan agriculture achieves high productivity through the application of 'modern 
science and technology, ir will be important not only to insure the prompt acquisition 

.of new. technology. from 'other nations but also t o  provide for the constant'review of 
research plauning, organization, and performance in Pakistan for the maximum use o'f 

. . 
limited. stag and financial resouries. . . . .. . ' . . ' . 

.. . 

Pakistan should draw upon the widest possible range of com 
.science an8technology in building her indigehous institutions and 
.:gated national.sysrem ofscience and teqhiiology. . I .. . . . . .  



RECOMMENDATION 16. A Board of International Agricultural Sciecce Consultants 
should be appointed, to meet annually for a two-to-four-week period in Pakistan, 
to assess the progress in agricultural research and to advise regarding ncw develop- 
ments abroad. One member of the Board might be a full-time science adviser to the 
Agricultur2.1 Research Council, stationed in Pakistan; and serve as the secretavy of 
?he Board. This Board also would be expected to advise Pakistan research and 
administrative officials of the quality, and of the deficiencies, in Pakistan's agri- 
cultural research. 

The memberehip of the Board should be limited ro scientists of stature in the~r respect- 
ive professional fields and with experience in the planning, organization and direction 
of research. It is suggested that a Board of six to eight members be appointed, with repre- 
sentatlon from the various scientific disciplines related to agriculture, and from research 
organizarions throughout the world. The appointment could be for a three-year term, and 
on a rotation basis to permit maximum diversity in the make-up of the Board. 

The Agricultural Research Council should provide the support and handle the arrange- 
ments for the appointments and annual meetings of rhe Board. 



CHAPTER VIII 

THE ROLE OF AGRICULTURAL INDUSTRIES 

A short time ago the agricultural industries in Pakistan were largely limited to the 
production of cotton textiles, jute, tea, sugar, rice and wheat flour. Their direct contact 
with the farmers was limited and their influence on his production practices was negligible. 

Farm Supply Industries 

As modern technology 1s introduced the farmer comes in contact with industries 
that are interested in him as a customer, as the user of their fertilizers, pesticides, seed 
of new varieties, farm equipment, and eventually budding supplies. These industries are 
concerned that their products meet the farmer's needs, are properly used, and give the 
desired results. Consequently these industries are more concerned with the farmer and 
his operations than were the industries that simply bought his cotton, jute, sugar or wheat. 

The farm supply industry is normally competitive in several ways. Theremay be 
several suppliers of a given product and different types of fertilizers or pesticides com- 
pete for the farmer's business. With his limited financial resources the farmer must divide 
his operating investment between seeds, fertilizers, pesticides and equipment. The supply 
industry, therefore, undertakes continuing research on product improvement and their 
use by farmers. Furthermore, it endeavors to transmit the results of such research through 
their own industrial extension service, namely the salesmen, dealers, and specialists. The 
industrial extension service supplements but cannot replace that provided by government. 
And when industry and government work together the farmer benefits from their joint 
efforts. 

The foregoing is a brief statement of what the farm supply industry has done in Europe, 
North America and Japan. It is just beginning to develop such a program in Pakistan. With- 
in ten years, however, the Pakistan farm supply industries should have a large program of 
research and technical services to farmers. As these develop it is essential that there be good 
coordination and cooperation between industry and government scientists and their 
respective organizations. 

Processing Industries 

As agricultural development proceeds and diversifies, the need for processing indus- 
tries increases. Processors will demand standardized, high-quality products and will, 
therefore, have a mutual interest in the farmer's production operations. A seed company 
must have high quality seed and inspects the grower's fields. The quality of fruits, eggs, 
poultry and other products becomes important, just as the quality of jute, cotton and 
tea have been in the past. In order to obtain quality products these industries conduct 
research and pass it on to farmers with the help of governmental agencies. 

It is evident, therefore, that the agricultural industries of Pakistan will soon be having 
a substantial role in agricultural research and farm services. They should supplen~ent 
the work of government which will, of come, continue to carry the major research 
responsibility in the immediate future. 



The Pakistan members of this Team had only limited opportunity to observe the 
role of the agricultural industries in research and technical services to farmers in the 
United States The *atter is of such importance, however, that the Team suggests the 
Agricultural Research Council might have a special study made of the research and exten- 
sion work of agricultural industries in several countries of Europe, North America, and 
Asia. 



CHAPTER IX 

THE AGRICULTURAL UNIVERSITIES AND 
COLLEGES OF AGRICULTURE 

Agricultural Universities 

Modern technological universities are the fountain head of a country's scientific 
endeavor. They train scientists and technologists for manning research centers and for 
industry. Their laboratories provide the scientific concepts and information basic to the 
development of improved technology for increasing productivity. The establishrr.ent 
of two agricultural universities in 1961, one in each wing of the country, constitutes, there- 
fore, a landmark in the development of agricultural science in Pakistan. 

During the past seven years, the two agricultural universities, at Lyallpur and Mymen- 
singh, have developed rapidly into major centers of agricultural education and research. 
They have established Faculties/D~visions for Agriculture, Animal Husbandry, Veteri- 
nary Science, Agricultural Economics, Agricultural Education and Extension, and Basic 
Sciences. They have instituted B.Sc. degree courses of study in the above named facul- 
ties and have developed post-graduate programs leading to the M.Sc. and Ph.D. degrees 
in nearly 25 disciplines, most of these for the first time in Pakistan. In addition to the acqui- 
sition of land for experimental work, construction of laboratories, purchase of scientific 
equipment, books and research journals, these universities have undertaken a comrnend- 
able program of providing advanced training to their teachers. 

There is great need to upgrade the technical qualifications and competence of men 
engaged in agricultural research. Outside of the agricultural universities and the Central 
Research Institutes, the number of Ph.Ds working in centers of agricultural education 
and research generally varies from one to five. Most have only a lirst degree and possess 
no formal research training. In the provincially administered research institutes only nine 
per cent of research workers have a Ph.D. aegree. Nearly 50 per cent of research workers 
in advanced countries now possess this degree.The level of training is important in research 
because the experience in the Ph.D. programs in planning and carrying out a research 
study is essential in developing the conceptual, planning, and analytical ability required 
in an effective research program. 

The quality of research could be improved greatly in Pakistan if the facilities for post- 
graduate studies at the agricultursl universities were fully utilized for training research 
workers of various research institutions. During the past six years, the Agricultural Uni- 
versity, Lyallpur, has trained 37 members of the Ayub Agricultural Research Institute for 
the MSc. degree and 14 staff members of that Institute are currently enrolled for the M.Sc. 
degree and three for the Ph.D. degree. 

RECOMMENDATION 17. Technical stxff from rescach institutes and experimental 
stations should be provided opportunities to improve their professional capability 
by taking post-graduate work at the agricultural universities. The Agricultural Re- 
search Council should give special attention to foste~ ing and supporting such programs 
through award of scholarships or fellowships. 



Tn the schemes for the establishment of the Agricultural Universities, as approved 
by Government, the functions assigned to them are: (I) teaching, (2) research, (3) exten- 
sion, and (4) short courses. In pursuance of these objectives these universities have developed 
research programs in all of their academic departments. A considerable time of the uni- 
versity teachers is devoted to research and to supervision of research. All post-graduate 
students must undertake research on an approved project and prepare an acceptable thesis 
as a part of their degree requirements. 

The research varies from fundamental to adaptive with the main objectives being (I) 
the training of students to handle various types of agricultural research problems and (2) 
studies of urgent agricultural problems requiring solution in order to increase productivity. 
The agricultural universities are developing into important centers of agricultural research 
and with their physical resources and an improving level of trained staff they provide 
exceptional opportunities for intellectual interaction and inter-disciplinary research. 

There is generally a fair appreciation of the necessity of research in natural sciences 
concerned with agriculture and the various agricultural research institutes in the coun- 
try are engaged in a wide range of work on the physical and biological sciences. There is, 
howcver, little appreciation of the role of the social sciences in the utilization of new tech- 
nology. Fields of study such as agricultural economics, farm management, cooperation 
and credit, marketing, agricultural and land laws, community development, and extension 
need greater attention because they have a vital bearing on agriculrural development. 

The Agricultural Universities are the principal organizations which have an insti- 
tutional base for such studies. They need, however, field laboratories for the effective 
performance of this function. 

RECOMMENDATION 18. One or more neighboring areas should be assigned to each 
agricultural university for intensive work, on a pilot scale, to develop integrated pro- 
grams of teaching, research and extension covering both the natural and social sciences 
affecting agricultural development. 

Agricultural research is expensive. It requires farm lana, herds and flocks, seed, 
fertilizer and feed, farm machinery, labor and research staff. The paucity of funds for ope- 
rating expenses in university departments, therefore, seriovsLy affects the choice of research 
problems and distorts priorities. For example, the water buffalo may be the producer of: 
three-fourths of the milk supply in West Pakistan,and the loss due to its low fertiliry mav 
run into millions of rupees annually, but the university animal physiology department 
may havc most of its research men engaged on problems in such fields as poultry embryo- 
logy becauuse cnouph funds may not be available for purchasing buffiloes for experimental 
work. Thc level of support given to agticultuml universities for research by the A. R. C .  
should thus be commensurate with their potential in solving urgent national problen~s. 

In view of the great increase in student numbers, e.g., at Lyallpur, from 300 to 3,000 
during the past two decades and from 250 in 1961 to 12M) in 1968 at Mymensingh, the . 
pressure for tw.ching drains away the meager resources from research. 

ROCOMMENDATION 19. The Agricultural Research Council should makc special pro- 
vision for research grants to the Agricultural Universities, including funds for equip- 
ment and operation of research projects. 



In regard to the East Pakistan University urgent action is needed to develop the ex- 
perimental farm land as rapidly as possible so the field research potential of this institution 
may be realized at the earliest possible date. 

RECOMMENDATION 20. The East Pakistan Agricultural University farm should be 
developed as rapidly as possible through the use of land planes and other modern 
cquipm-ent required for the proper preparation of the irrigated farm for experi- 
mental work. 

General Universities 

Considerable research is being undertaken by the general universities in Pakistan 
on problems which have a direct bearing on agriculture. The work of the Dacca University 
Departments of Biochemistry and Soils and of the Karachi University Zoology Depart- 
ment on Insects and Marine Fisheries are good examples of such work. In view of the 
large number of highly trained scientists available in the general universities, every effort 
should be made to interest them in research on agricultural problems. 

RECOMMENDATION 21. The facilities and staff resources of the general universities, 
the agricultural universities and the colleges of agriculture should be considered and 
utilized to the maximum extent possible in the location of research units or insritutes, 
in the grants for specific schemes related to agriculture, and in planning coordinared 
research schemes in which a number of institutions may participate. 

Colleges of Agriculture and Allied Disciplines 

In addition to the universities of agriculture, there are the following institutions of 
higher education in agriculture and allied disciplines:- 

Agrimrltural College, Peshawar. This is a constituent college of the University ot 
Peshawar. It offers a five-year course after high school, leading to the degree of B.Sc. 
(Hons.) in agriculture and also the Master of Science degree in a few crop science discip- 
lines. The college undertakes only a limited amount oi research at present. 

A substantial number of the staff have completed advanced training and are pre- 
pared to do useful research to advance a~iculuurrl development under present condi- 
tions, for which adequate funds and facilities should be provided. 

Pakistan Forest College and Research Institute, Peshawar; The college is affiliated to 
the Peshawar University and offers a course of study leading to the B.Sc. degree in 
Forestry. It is administratively and functionally integrated with the Forest Research 
Institute. The Forest Research Institute undertakes a considerable amount of research in 
its nine research sections. 

Animal Husbandry College, Lahore. This is an affiliated college of the Punjab Univer- 
sity. It offers a four-and-a-half-year course leading to the degree of B.Sc., Vet. Sc. and Ani, 
Husb. Only a limited amount of research is undertaken. 

Agriculture. College, 'Tandojam. The college: is affiliated to the Sind University. It offers 
a five-year course: leading to.  the B.Sc. (Hons.) dekee'in Agriculture. Post-graduate pro- 
grams are also offered in crop sciences. 
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The college should develop a vigorous program of advanced training for its teaching 
staff. 

The Agriculture College, Dacca. The College offers a first degree program in agricul- 
ture, and is being shifted to a location about 23 miles from Dacca. It undertakes very 
limited research. Strengthening the staff by advanced training at the agricultural universities 
and abroad is needed. 

The Education Commission and the Food and Agriculture Commission had recom- 
mended in the report of 1960 that all institutions of higher education in agricultural dis- 
ciplines should be affiliated to the Agricultural Universities. While this was done in East 
Pakistan, in West Pakistan status quo has been maintained. The recent Commission on 
Student Affairs has again recommended that the question of affiliating such Institutions 
to the agriculturdl universities be re-examined. 

RECOMMENDATION 22. The Dacca Agricultural College should be developed as a 
constituent college and a second campus of the East Pakistan Agricultural Univer- 
sity. Similarly, the Animal Husbandry College at Lahore should be developed as a 
constituent college of the West Pakistan Agricultural University. 

R F ~ ~ E N D A T I O N  23. The cooperation between the weit  ~ i k i s t a n  Agriculturat 
University, the Agricultuid College, Tandojam, and the Peshawar Agricultural 
College should be improved to accelerate staff 

. . training abroad. 
. . . .  , 

: Locally; all institutions undertaking research i 
should be coordinated through effective Committees. For example, in Peshawar there 
are a number of institutions where research is in progress on agricultural problems includ- 
ing (1) The Colleg& pf A&-iculture, (2) The Animal Husbandry ~ e s e ~ r c h . ,  ~&tistjfuti, (3) 
The Agricultural Research Institute, Tarnab,, (4) The Forestry college and ~~esearch 1Gti-. 
tute, (5) ;The Academy for Rural ~eve lo~ment ,  and (6) The North ~eg i&+l  ~ i b o r a -  
rodes of the Council bf Scientific and Industrial Research. It is essential that a working 
relationship should be brought aboM for the excMge of information 'and for co&non 
planning. Similar action needs :to be  taken r a n d  Tandojam, as indicated in 
Chapter IV. 

. . 

. , 

' ~ . .  . . : . . ~,... 



EXTENSION OF RESEARCH RESULTS 

\ 

The organization of the extension service in Pakistan and the magnitude of the task 
before it should be defined before considering proposals for improvement. The total culti- 
vated area in East Pakistan is 23.6 million acres (much of which is double-cropped) with 
6.13 million holdings, and in West Pakistan is 41.4 million acres with 4.83 million holdings. 
The extension organization to carry the plans and methods for increased agricultural 
production and development to the cultivator in East Pakistan is as follows: 

The Province is divided into four circles, each headed by a Deputy Director. There 
are 18 District Agricultural Ofticers, 61 Sub-divisional Agricultural Officers, 411 Thana 
Agricultural Officers and 4,053 Union Agricultural Assistants. The individual Union Assist- 
ant has to communicate with 1,500 farm families with regard to improved agricultural 
practices on the 5,000 acres which they operate. A similar situation exists in West Pakistan 
although the holdings are larger. 

In addition to communicating information on new varieties and improved production 
practices to farmers, the extension staff is also responsible for other agricultural changes 
such as removing the deficiency of oilseeds, increasing the yields of sugar cane, and introduc- 
ing new types of crops, such as soybeans and sunflower. This is a large and complex assign- 
ment for a staff with limited training and only slight liaison with research. 

About half of the 4,000 Union Assistants in East Pakistan have had only two years of 
training in agriculture after matriculation. Many were simply transferred from the jute 
regulating service when it was terminated and have had only little training, including some 
in-service training in recent years. 

It is fully apparent that extension is a momentous task and that the extension worker, 
with limited education and training, low status and pay, without an office or transport, 
and inadequate housing, carries responsibilities far greater than the support and recogni- 
tion given to him. 

The Provincial Governments are aware of the deficiencies of the extension organization 
and are taking important steps to improve it. East Pakistan is developing a United Nations 
Development Program project that will provide for training, physical facilities and technical 
assistance on a considerable scale. West Pakistan plans to have all field assistants on 
SCARP 11, more than 100, well trained B.Sc. (Agriculture) men. This will he the first time 
an area has been completely staffed by men of such high qualifications. 

Since the terms of reference of the Joint Team relate primarily to problems of effective 
coordination of research with extension and other development organizations our recom- 
mendations will be directed primarily to those areas. 

Linkage between Agricultural Research, Extension, and the Cultivators 

In the rapidly changing agriculture now in progress in Pakistan the communication 
of research findings on improved production practices to the farmer and the prompt reporting 
of production problems to research scientists is a vital linkin theadvancement ofagricultural 
production. 



The extension staff must have sources of dependable , . . .~ . technical . . and practical information 
or recommendations on imoroved fariii ~iacticks: This requir& aclose:'contin& linkage - - 
between the research centers and the extension leaders and staff. 

. . , . . . 
.'' Thedecision of the Government of We 

~esea rd l  and of Agriculture (~xtensbn) ineach ofthe'three regions has iricreased.the 
prObl&n of coofdinating and relating researcli findings to the'extension programs. 14deqnate 
communication and coordination between research and extension technical staffsis lacking 
and must be imoroved. . . ~. . . . , .. , @ ~ I M M ~ ~ D A G ~  24. In order t o  strenithen the . , ion,and coorlination 
. between research, and extensioxi it is proposed that extension subject matter,specialist 

positions beestablished ineach extensian region of Pakistan. There should be specialists 
in agronomy (field crops), plant protection, soil and fertilizers, animal husbandry and 

: other subjects as needed. They shpuldbe located at theregional research institutes and/ 
or-inthe.agric&ural university or college of their regibn. .,. . .,. , , . . 

Qualification for these positions should require an M.Sc. degree from an Agricultural 
University and training in modern extension education methods, including field experience 
in conducting field d&onstrations of improved agricultural methods. 

- 

. Thespecialists Should. be i u.nder the. administrative supervision. of the Director of 
Agriculture, 'Extension) but should obtain technical: guidince for recommendations on 
improved practices, from the researchktations or projects. They should have adequate 
travel funds and facilities and freedom of movement in the region, spending the maj0r:part. 
of their time in the field in training and advising extension staff. 

Representatives of the East Pakistan World Bank Team also favour setting up a team 
of extension specialists who, along with their other duties, would be responsible for maintain- 
ingcontact between research and extension field staff. In addition, they suggest that specialists 
should be stationed at the divisional (circle) level. 

I .  

The Duties of the Extension Specialist 

1. Maintain close contact with research scientists to keep up to date on research 
in progress and research findings. 

2. Participate in agricultural extension program planning involving his subject area. 
3. Arrange and/or conduct subject matter and training meetings for Union agricul- 

tural assistants (or field assistants) on procedures and subject matter for effective 
field demonstrations for farmers. Research scientists should also participate when 
available. 

4. Receive from the extension field staff, and report to appropriate research scientists, 
new problems confronting the farmers. 

5. Assist in the preparation of pamphlets, bdetins and other written material on 
research findings for use in educational programs with farmers. All such pamphlets 
should be prepared in close collaboration with the research scientists concerned 
and should have approval of the appropriate research staff before release. 

6. Assist in the preparation of articles and presentations for the press and radio on 
new recommended production practices. 



The extension specia 

., . . . . : . .  

ADC should have the benefit of prompt agricultural researchand extension recom- 
heidatidis in adjusting theiipr6&em& in& supply planriing bperationb;Meetitigs to 
discuss and review new research, results aremucE,more effective in achieving prompt-under- 

, '  , - . .  standing a id  rapid adoption than ate pamphlets or bulletins. 
: ' ; . . . . . , . . . . . . . . . .  ,.. . . .  . , .  . , .  . . , ~  

Siinilariy, inf~rhatiokfelatiin~ to research findings on waterreciuirements -of crd* and 
water use and management for crop production, etc., should befurnished to WAPDk and 
SCARP staff by the extension specialist. This type of contact would provide opportutiities 
for the discussions,of engineeringand agricultural problems as found by agricultural.extension 
and research, to the mutual advantage of the respective organizations.. . .  , 

' Industriesielated to agriculture should becontacted by the specialist who can cooperate 
with them' in planning educational, materials for farmers. Industry-extension cooperation 
in demonstrations, field and festivals have proven:use 
countrieS.. . :.: ::,,: . . . .  . . 



. , 
I . .  . : :IMPLEMENTATIQN::I * , ;  !. ; 
. .. . .. . .. ..~. . ,~ , . . .. - .~~ - -  . . . ... - .-~ ~ 

The Team understands that the Report yilLbe xamined by the Central and Pro- 
vincial Governnlents in the next'few-months and:-decisions reached as to acceptance .of 
the various yecomn~endations. Government. will then be,confronted with the task of imple- 
menting these recommendations, with several of them having significant financial implica- 
tions. Time permits making such provisions. in~he,Fourth Plan. Many recommendations, 
however, do not have muchfinanci~ . . .. ,. implicariop , a. . p.nd:canJe imglemented by minor adjust- 

. ; <,.. . . : : . , , .  , , ments in the current Plan. ' ' . ' 
~. : . .  . 

The Team recognize* from the beginning that some' ofithe recommendations it would 
be making would have an influence on the :programs in which foreign economic and 
technical assistance agencies are participating.'All the major agencies were contacted, were 
helpful, and we believe are prepared to be of assistance inthe further development of agri- 
cultural research in Pakistan along'the'lines'rei%nhended'~i&'thd Report. 

. ~ .  
-The developmtnt of a nation's agricultural fesetirch institutions and program is a 

continuing, never ending process. We, therefore, suggest that the Government plan for 
a second agticuituml reiearch team in about three years, to'review t'he implementaiion of 
the present ~ e p o r t  and suggest furthei measures for the development of,agriculturiii . . 

research in the'coun try. . , . . . . . .  
. . 

,. . 



APPENDIX I December 14, 1965 

OFFICE OF THE W T E  -HOUSE:PRESS SECRETARY 

, '  , :  THE ' W H I ~  HOUSE 
. .  . . , . 

EXCHANGE OF TOASTS 
, . , 

BETWEEN 
. . . , 

PRESIDENT LYNDON B. JOHNSON 
AND 

PRESIDENT MOHAMMED AYUB KHAN 
. , 

OF PAKISTAN . . 
(In the State Dining Room) 

. (AS ACTUALLY DELIVERED AT 10:15 PM EST) 

PRESIDENT JOHNSON: Mr. President, distinguished guests, ladies and gentlemen: 

There is no need to say how very pleased we are, Mr. President, to welcome you to 
this house this evening. The President of Pakistan comes on a new visit, but he is a very 
old friend. This is his third journey here as head of a young State already grown to world 
importance. 

Mrs. Johnson and I want to thank you, Mr. President, for honoring us with your dis- 
tinguished Ambassador Ahmed and his charming wife whom we enjoy very much. 

We are also particularly pleased that we could renew acquaintances with your former 
Ambassador, your present Foreign Secretary. I observed that perhaps when he was 
Ambassador and I was Vice-president we were doing a little better job with our relations 
than we are in our new positions. But it just shows you what happens to people when 
they get promoted. 

President Ayub and I have a great deal in common, just as our peoples share many 
values and many dreams. 

President Ayub is a rancher as I am. His home district is country much like Johnson 
City, Blanco County, where I live. He also has a special bond with Mrs. Johnson, and 
for that matter, all lovers of beauty in this land. President Ayub is building a new capiral 
for his country, just as we are trying to rebuild and beautify ours. 

With so much to shdre it is not surprising that President Ayub and 1 found our talks 
today fruitful. They will continue in the evening and we hope for more extended sessions 
tomorrow. 

We share the basic values and beliefs; man's fundament31 dignity and worth, a love 
of liberty, a pride of excellence, pursuit of beauty and truth, a vision of a better and a full- 
er life for all human beings. 



: , . . I have recalled a coutageous and .a compassionate a p p d : m g e i  by. President Ayub 
in a broadcast back in,,1963. Hesaid .the+and I quote; "Hatred and,a&er fm-the fires 
ofheU in human mind$r,WJly:inot put them out?.Itis7nobler and, 
happiness to. live. on terms offriendliness withothers." .... 

. . 
,.: . 

. . 
., .: , '  

And so tonight we ih&e thegreatest hunger and the most buiniig hjrst of '&I. w e  
want somuch to find peace in the world. We w q r s o  much tobring peace to Asia and peace 
to all the other countries that are troubled. We want pea% not only in our' time, but .peace 
for all time. We want peace. And we shall work every minute, day and night, for peace. 

President Ayub visits us as the architect bf his count& 'inspiring strug& for eco- 
nomic ematicipation. And nowhere have we obkrvid a better administrative effort, Today 
Pakistan surges forWard in 'a very great adventure-and Dave ,Bell willtalk to you about 
it for hours if you will listen to him-because we are very thrilled to observe the economic 
advances and the other results that the leadership of President Ayub and his associates 
provide and inspire. Weallmust rededicate our very best efforts toconquering the curses 
of poverty, hunger, disease, illiteracy, the human and physical problems that, as president 
Ayub has said, and I quote him again: "cannot be resolved by the magic wand of just free- 
dom alone." 

So Mr. President, with yourpermissi'on, I am sending a very high level team of medical 
teachersand scientists shortly to your country of Pakistan. This team will be led 
by the President's Science Advisor, my own trusted counselor, Dr. Donald Homig. Its 
mission will be to  work with,your'own medical authorities in instituting a very broad 
improvement in medical training, and working with all of yourfine people in the attempt 
t o  impr&'rural' health and public health among jiour.fellow countrymen. . . 

. . , .  . . . . i . . : : ,  

This will be a beginning. If our purposes are as one, we can continue and .expand.the. 
dynamic partnership that we have had in the past. Together we can press the battle against 
water-logging :mcl salinity; against. devastating cyclotiesl~ cholera, heart and eye .disease. 
Together as friends working:shoulder.,to. shoulder we can improve weather-forecasting. 
and improve flood warnings, and multiply housing programs such as the Korangi project 
that I visited.in 1961 when I met my good friendihe came1,driver. He came to thiscountry 
and:he spread good willfrom one end of i t  twthe-other, and he is remembered'most affec- 
tionately by all whomet hirh. We can speed,in manyways. the transition from a Subsis- 
tence econoay to a life of plenty, and a life of purpose for every Pakistani. 

. . .  . . .  
r . ,  . i 

' Tfiis: has ~: bee* ...,.. , ir<ti+uliting dndins&ing:'d,i . , a  

you; , . .. j?rese,nce. , . ., . . . . ., . t .  , . ' i . ,  ~j I . ,  , 

So tonight, here in this, the first house of our land, I would like to ask those friends 
of mine who I have asked to come here from various varts of this countrv--California 
to New York-to rdise our glasses to salute the spirit and ;he success of the Pakistan nation, 
and the dedicated leadership of the great President of Pakistan, Mohammed Ayub Khan. 

. . .  
( < .  . . >  , , 

PRESIDENT AYUB KHAN: Mr. Piiiideht, . M$~~of&n, . . your . ,Excill<nciis, . , . ladies and, 
gentlemen: . . 

. i  ,mi deeply. touched by the warm reception given t o  me and my party and by your 
great hospitality tonighr..You:area generous man.Iam~only talking to afriend now.Ma$. 
I have the liberty of doing so with a great heart. , .  ~. . 



. . ifi. so*v$i9:ga$py.tl;gt,fhis gf&t ~oufitry.has"a man .~ik&::yo~,.si,., '& its 6&,' and 
that. is':h& its&ld bk; .~t''i's 'daly pedple with large .he&, broad &i&st&itidingi for- 
giiien&s,,&ds'!s,j &j , th~ t :~a&ck~e  the sort .of :i&ispdn~ibiliti&S;tha devolvE & j ro>~bt  
only responsibilities on behalf bf your coirnfry, but;:iu fact, on behalf of the worIdevenj 
h a u s e  you ar.e the he@ of the mightiest . . . . .  country in the.world. . . . .  . ..,:, .... , , ! . Z  '. . ,' ":!: . . .  i , .  I :  .:.: . . . . . . . . . .  .*., .. ..,:. .. , ; . . .  1 ,  f .,, i i. 

' .l.p.. '. : : .  . . . . . .  ...... . . .,.: , ,  , . 
-' : ;4S fa i  8s. Pakistan is d~nc&ied-the &op1e ;le.inPakiAtari are c&icei&d-there, ... has 

. . : ,  . : . . - . . . . .  &eh'&iy . ,  . .  fii&dlyind warh . . . .  iehtions between ~ur ;p&~le:  . . . . . . . .  . . , ,  ': . <' ! . . . . .  . . . .  . . . . .  . . . . .  : .  , . , ,.,, .: , : 2 
k . .  

. Lately-and 1,would beless than honest if I did not a d ~ ~ i t i t ,  since I :was.largely res- - .  . . . . . . .  . . . . . .  .! .: 
gonsible . . . . . . . .  for! this friendship and understandiqg.between our two,.&&ri&-it . . . . .  hurts me. 

relati& have, to a certain extent, bkin soiled, and I think thathas ., hap, . 
of a lack. of mdefitanding . . . . .  :of each othei-,s difficqlties .and problems. . . .  ; ;. 

i .... . . . . .  . . . :  2 ,  
. . .  . . .  

, . . ;. :.,, . . . . . .  . ., . , , . '  . .  ,.;, 
~ou.havk certain ,obligatio& :and ~er ta& . . . . . . .  pro61ilenii which -you are facing; of whikh. 

are aware of.. 'Wi'have certain difficu'ltiei in the location a id  thesituation in which we. . . ,  . , .  . . . , 

. . . . 

You have been verygenerous and kind to invite rtle to come to your country to see you 
a n d w  to,you in.heart-to-heart-fashion. An$.I.have with all sincerity and. honesty put 

. . .  to you-our prob1ems;and you have been goodgn.ough to tellme your problems. 
. . . . .  . 

- .  . . . . . . . .  , 
I think that in countries like: yours ,&mine, s&ated so faraway, 

of obligations, locati.ons, and so-:on and. so, forth,. friendships ,can be. maintained-agd 
they must be maintained. Andthe,way tomain@in.thep is tobearfriendship with friend- 
ship and understand each other's difficulties, and don't do anything which is against the - - 

. ~ 

. . , : .  . . 
. . 

. . . .  

le is observed-we certainly will observe' 
why our friendship should not c 

. . . . . . . . 

. Yourcountry and your people havein many ways been 
one to admit it. Not only d o 1  do- so in. my heart, but I 
it has been a very stimulating experiencefor our mutual relationship. 

. . 

We regairled our independence after a long time. In a period when the uorld has shrunk, 
peoples' expectations have risen. They want the good things of life quickly. Demands on 
gov&nmentj therefore, have incream$ enormously. After all, it takes time with the &st; 
will ih:the worldand the best effort i& the world to produce results. : ' . . 

. . .  . , . . . . . . .  . . , . , . . . . . . .  . ~ 

The people':ari.not .prepared to w&t. They .are impatient. Therefore, there is great: 
pressure, treinendous. 'pressure, in;.onr country, to produce results to the satisfaction .of: 
the people. We have been,, in our hum+ way,, trying to . . .  improve the conditions of our . . ~ i .  . ' .  
pebpl~, aria remove sufferings and wants; a id  Soon. . . . . , .  

. ~ 

. -. @& wymade..a considerable su&essiin that.. One lesson I.le'arned!froni that 'was 
th?t the -pe@l'e 'redly try t o  improve thei 
the opportunity. 
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: ::'L'dt&~y;unfortuildely, we. have ,been .be&viled.witli a mijoi::cohflict: My:*& .hope 
an' prayer is;thatme shalhbe able. t~rovercome; My endeavor?alwlrys&as been- to:.live&il 
peace with our neighbors, especially with our big neighbor, Idia;'~he~.have~~trem&ndoui~ 

. . 
, . . :  . ' . . , . . : : i :  . ; I  : . "  

. .  . . 
the sak; of bural& forih; kake :& 

In that connection, I am very grateful to you, sir, for sending this mission out. I am 
sure that it will be appreciated, and I am sure that they will get the fullest cooperation 
from our people and they will benefit by their experience. 

The Last time I was here President Kennedy and I had long discussions. I mentioned 
to him about this problem of water-logging-and salinity in West Pakistan. Those of you 
who are familiar know the circumstances there. Our agriculture is totally artificial in West 
Pakistan. It is dependent on artificial irrigation. I think-I dont't know whether I am 
right in saying-but it is probably the biggest, shall we say, artificially irrigated area in the 
World in one block--some 32 million zcres of land. 

And through this process of irrigation the water table has gone out, the salts have 
come up, and we were facing tremendous problems. And he was good enough to send a 
team of scientists out, and they have done, in conjuction with our people, a tremendous 
job. I am sure if' your set of people come they will have a secona look at these things. 
We made a start in this project and we made a great success. 

So, I am very grateful to you for this offer. Our effort really is to do the very best 
we can for our people. 

We also find that our population is growing at a rate which is.nor acceptable, and 
which can create serious problems. That is another thing that we are putting our major 
efforts on. 

Similarly with our agriculture, and so on, results have been very heartening. And so 
any advice and assistance of that nature will be most welcome, in keeping with the wishes 
and the desires and endeavours of the people. 

I am glad to see that after your major operation-apparently it has been a very 
serious one-you are looking so well and regaining your health. I hope you will regain 
your full vigor. 

May I say that the talk we had together has been very exhilarating for me. You have 
been patient enough to listen to me and I do hope that you will be convinced of my since- 
rity. I may be wrong in my approach but you can be assured of my sincerity of approach. 

I have no doubt that if we understand each other's difficulties there is no reason why 
our friendship can't last forever. 



So, 1,thank you:for all the understanding~you have given me and us all, and this warm 
welcome and greathospitality, and-also givenme the opportunity of meeting youagain.: 

. . . . . . . . 
Ithas done my soul ;t lot of good. . . . . . . . . .  ; . .: ., : 

. . 

. . . . .  

So, in return for that, may I ask you ladies and gentlemen to join me in drinking to 
the .health.and happiness of the people, ,. of the United States of America. 

Mr. President, Sir. 



MEMBERS O F  THE JOINT: PAKISTAN-AMERICAN:AGRICUL~~URAL , ' . '  

RESEARCH TEAM . , . . ,. . , . , .  .<. 

Mr. M. Yamin, purrs&, S.K.,' ' 
Joint. SeCrefarg, .Mi@slry ;of ~~ri 'enllure , . . 
& Works (Agrifulhure). . . . .  . . 

Mr:, Qureshi began his .association with agriculture in 1944 as Assistant Di'recco& 
Ministry of Food, Government of India. In i1947, ,he was 'appointed U ~ d e r  Secretary, 
Ministry of Food & Agriculture, Government of Pakistan, He has been in his present 
position since 1964. In addition to the Joint Secretary's responsibilities, he is Vicechair- 
man of the Pakistan Central Cotton Committee, former Chairman of the Agricultural 
Research Council, Director of the Agricultural Development Bank of Pakistan;.-and8 
member of the Pakistan Central Jute Committee. Beyond the many National recogni- 
lions, h e .  has been chosen to attend numerous international~meetings. He was Pakistan 
delegate to the Law of the Sea Conference of the United Nations, 1958 and.1960, and 
had been a member, leader and alternate leader to many FA0 and CENT0 conferences. 

Dr. Zafar Ali Hashmi, Vice-Chancellor, 
West Pakistan Agricultural University, Lyallpur 

Dr. Hashmi graduated from the Punjab Veterinary College, Lahore, in 1935. 'He was 
selected as a Government of India State Scholar in 1946 to pursue advanced studies and 
research at Michigan State University, where he obtained his Master of Science degree 
from the College of Agriculture and a degree of Doctor of Veterinary Medicine. He wiU 
receive an honorary D.Sc. from Michigan State University on June 9, 1968. 

On his return from the USA in 1948 he was engaged by the Central Government of 
Pakisran td lead studi& and research on the  production oT bio-logicals for the control 
ofepidemic prevaleiwes indomestic livest&k, then promotedas Officer-in-charge of the 
Pakistan AnimaL Husbandry Research ~nstituie. In 1954 he was again. promoted and trans- 
ferred to Quetta wh.ere he created a model livestock disease control and anima1:produc- 
tiou organization as the first Director of Animal Husbandry in Baluchistan. In recognition 
on his outstanding achievements as a scientific worker and administrator, he was made 
~ i r e c t o r  of Animal Husbandry, West Pakistan &d the Animal ~usbandr~ .~o ,mmiss ion~ ,  
Government of Pakistan. In 1961 he was appointed t'he first vice-chancellor of the West 
.Pakistan Agricultu~al University at. Lyallpur, and entrusted with pioneering.a.nd develop- 
ing & institution of 'foremost importance and interest' to the nation. . .~ 

Dr. Hashmi has to his credit 32 years of service of exceptional merit and, as a scien- 
tist and an educator, he ranks among the foremost in the country. He is a prolific writer 
and has contributed more than 70 valuable publications on various subjects. 

.Dr. Kaki M. Badruddoza, T.I., ; ' . ' 

Director of Research CAgriculture) 
. . 

. . . . .  , . .., 

Agricultural Research Council 
.. Dr. ~ad&ddozsi received bothhis ~ a c h i l o i  and  aster's degree fr&n ~ac!; Uni- 

ve&ty.and his Ph.1). in Botany from Louisiana State University. Post-doctorate work 
-.., . , . . . .  , . 
was done at the lnsti'tute of Genetics, Lund, Sweden. 



He began his professional career as a Mycological Assistant in the3Dep.artmenr-rof 
Aaiculture in East Pakistan in 1948. Increasingly important assignmenis.4ere 
him ,md he was appointed to his,present position in 1964.. . . , ~ .: 

~, . , . . .  ~ , . . .  ... . ~ 

. .. 

He has served on many important ~ a & n h  and ~nteruational Committ~es.. His assign- 
ments included: member-delegate to the First Near-East Seminar on,Hi'&er'andInter- 
mediate Agricultural Education in Beirnt, Lebanon, 'in 1963;. member-delegate'tkhe 
SEAT0 Regional Agriculture Research Study Group in 1966; member~dile~ate' t o t h e  
CENT0 Conferehce on National a n d .  Regional Agricultural Development ' Policy in 
Istanbulin-1967; member of the Pakistan Central Jute Committee. , . . 

.He has authored many scientific papeis and ieports; 
. . 

. . . . 
Dr. Frank W. Parker 
. . , . 

. ' Dr. Parker :received his B.S. degree from Alabama University and his Ph:D.'in So11 
Science from the University of Wisconsin in 1921. 

He began his professional career as Soil Scientist at the Alabama Agricultural Expe- 
riment Station of Auburn University in 1922-28. He served as a Senior Soil and Fertilizer 
Specialist with the Dupoat Co., from 1929to-1942. In that capacity he worked with 
xesearch. chemists, engineers, the fertilizer industry and agricultural research organisations. 
From 1942 to 1953 Dr. Parker was incharge of Soil, Fertilizer and Water Management 
Research of the U.S. Department of Agriculturewith headquarters at Beltsville. This 
position carried responsibility for extensive coordinated research 'projects in which the 
USDA, the"state universities, andother organizations took part. . , 

I Dr. Park& served as Agricultural ~ d v i &  to the knis t rv  hf Food & ~ i r i c ~ l t u r e ,  
Government of India, and Food & Agriculture Officer US.  AID (India), from 1953 to 
1959. He served as Assistant Director-General, Technical Departkent, Food & Ggricul- 
lure Organizarion, Rome from 1959 to 1962 and helped organize the.FA0-Industry Fer- 
'filizer ~iogram of the Freedom from Hunger Ca,mpaign. 
. . 

In 1962-1966 Dr. Parker organized the AID AgricuItural Research Prpgram which 
has 20 major projects in different parts of the world. 

Since his retirement in 1965, he is serving as a consultant to AID, OECD, CENT0 
and the chemical industry. 

Dr. Albert H. Mosen~an 
. . 

:., 

Dr. Moseman kceived his B.S. and ~ S ' d e ' g r e e s  from theuniversity of ~ e b r a s k a  
and his Ph.D. in Plant Breeding and Genetics from the University of Minnesota in 1944. 

. ~ >  He also holds an Honorary D.Sc. from the University of Nebraska. 
. , . . 

- ;He began his professional career with the Coordinated Federal-State Wheat ~mprive- 
, nient , .  ~esearch  Project in 1934located at the Nebraska Agricultural Experiment Station 
as a member of the US. Department of Agriculture Bureau of Plant Industry. He con- 



tinuedwith this. org;lniiati6n- in. research. 'andiadministmtiveioles dnd served:.as chief 
OF the Bureau from1 s Researoh,.Ag~$-: 

. . .  cultural Research Semi . . ..,...!.. : , . :, ; ..,.:: 
, . .', . 

. . . . .  ... < . . . . .  . . .  . . 
. . .  ::.:: : -  : . . . .  .... 

:Dr. Moseniawwas artment -of State in: 
January-April, 1950 t st and Asiam courii: 
tries the prospects for cooperation in agricultural development to be undertaken under 
the then proposed Point 1V Program. In 1955 he was a member of the Fiist ~ointilndb'-i 
American Team on Agricultural Research and Education. He has served as the agricultural 
specialist o n  teams headed by the President's SCience Adviser, Dr. DonaldiF:.Homih, to 
review Science and 'Technology programs in Korea,: in' 1965, and inTaiwafiv.in. 1967:. . I: i 

From 1956 to 1965 Dr. Moseman was with the Agricultural Sciences P~ograk  of 
the ,Rockefeller Foundation and was Director of this program for .?:years. .He served as. 
consultant on research to the Secretary of.  Agriculture in1963, and fiom 1'965-67 was 
Assistant Administrator, Oflice of Technical Cooperation and  Research, U:S. .Agency 
for International Development. 

'! : . . . ' ,  . .: : 

. . Dr. Moseman is now associatea with the Agricultural Developnent Council, a pri-: 
vate foundation supporting teaching and research for agricult~al development in Asia:: 

. . .  Dr. Nels M. Kolmer'up . . .  . . .  

Dr. Konnerup rtzeived his B.S: and DVM deg 
in.1941 and 1942. . .  . . , .~ . . . ,  4 . .. 

. . . . . : . .  . . . .  . . . . .  

He entered large animal veterinary practice 
Breeder Artificial Insemination Organization in the North Western States. 

. . . . . . .  . , '  I .  . . . . . . .  

: In.1946 lit at ion^ 
and China. Later.he-was employed by the FA0 serving:in Latin- America,'Africa and. 
the Far East. 

From 1956 to 1962 Dr. Konnerup was with the Economic Research Service of the 
U.S. Departmeni of Agriculture where he served on a Livestock Economic Survey Mission 
to Latin America, an Agricultural Trade Fair Mission to the United Arab Republic and 
on an Agricultural Exchange Team to the USSR. 

In 1963 he joined the Walter Reed Army Institute of Research, Preventive Medicine 
Division, where he became Acting Chief of the Health Data Departm.ent. In 1964 he headed, 
as a Consultant to the U.S. National Academy of SciencelNational Research Council, 
a survey team on Anirnal Agriculture in West Africa. He was appointed a Panel Member 
on the President's Advisory Committee on World Food Problems in 1967 and participat- 
ed in the preparation of the Committee Report. 

In 1967 he joined the Agricultural and Rural Development Service of the Office of 
Technical Cooperarion and Research, Agency for International Development, as a Live- 
stock Disease Specialist. 



Dr. Konnerup is a Diplomat of the American Board of Public Health and'an execu- 
tive bfficer of its Board. He is Chairman of the Foreign Animal Disease Committee of 
the United States Livestock Sanitary Association and the editor of the Aslaciation's pub- 
lication "Foreign Animal Diseases". He is also a member of the National Library of 
Medicine/National Agriculture Library Joint Committee on Veterinary Vocabulary and 
Nomenclature. 

Dean F. Earl Price 

Dean Price received his B.S. degree from Oregon State University in 1922 maioring 
in agricultural engineering and irrigation. 

He began his professional career with Montana State University in Extension. He 
returned to Oregon State University in 1923 as Extension Specialist in Agricu1.tural Engi- 
neering. In 1928 he was transferred to the Agricultural Experiment Station in charge of 
research on Rural Electrification. 

In 1940 he was appointed associate Dean of Agriculture of Oregon SLte University 
and in 1951 he was appointed Dean and Director of Agriculturai Research and Extension 
where he conunued until he retired in 1965. 

In 1953 he took leave to serve as consultant to the Ditector of Agriculture of Brazil 
on sprinkler irrigation of coffee. 

In 1959 he spent 5 months in Thailand as Consultant from Oregon Sate University 
to Kasetsarr University in Bangkok, on University Development on the AlDIOregon 
State University contract. 

In 1965 he was employed by the University of Illinois and served 2 years in India as 
Chief of Party, and adviser to the Vice-Chancel!or of the U.P. Agricultural University, 
on a US AID University of Illinois contract for University Development. 



APPENDIX III 

. . , .  

1TMEkARY OF THE. P&ST;AN AGRICULTURAL RESEARCH 
. , .  . 

TEAM MEMBERS I& THE UNITED STATES 

(February 2-25, 1968) 

Date Institutions Persons contacted 

February 2, Arrived in Washington D.C. DR. GEORGE L. MEHREN. 
Assistant Secretary. 
MR. BYRON G. ALLEN,' 
Assistant to the Secretary. 

February 5. U.S., . DEPARTMBNT OF DR. R. J. ANDERSON, 
AGRICULTURE, WASH- Associate Administiator,. 
INlGTON, D.C. Agricultural Research Service. 

DR. NED D. BAYLEY, 
Deputy Director, 
Agricultural Research Service. 

. .  . 

DR. W. D. MACLAY, . . 
~irector, . .  . . . .  . 

Research Program ' ~evelopment & 
Evaluation Staff, 

. . 
. . 'Agricultural Research Service. 

. . .  . . . . 
. . DR. J. H. STARKEY, 

Director, 
.: . . .  . I International Programs Division, 

Agricultural Research Service. 

I%: .& R. BROWN, 
. , Administrator, . . 

a1 Development Service. 
, . . , 

. . .  

. , Special Programs Branch, 
. .. F o r e i ~  , . Training Division., 

DR. T. C. B Y E R ~ ~  
. ~ Administrator, 

' Cooperative Statebsearch Service. 

6i 



Date Institutions 

. . .  
.: , 

. . . . . . . ' 

. . 
. . . . 

I . .  . .  '.' ,:, :.. . . .  

. . 

February 6. AGRICULTURAL RE-.  
SEARCH . CETSTRE,',. .. 

~ e l t & l ~ ,  Maryland. ., ' ,j 
. . 

Administrator, 
Federal Extension Service. 

DR. M. L. UPCHURCH, 
,Y 

Administrator, 
Economic Research Service. 

- . ? .  . .~ . . .  DR; A. M; 'AL~scH~~L; . .  r. . . .  . . .  

Director, 
High Protein Foods, 
International Agricultural Development 
Service. 

. . .. ; , ?  

MR, VICTOR L. S ~ ~ M O N S , ,  , . . 

~isf tor  Service office.: . ] 
. . . . . .  

DR. H. REX THOMAS, 
Director, 
Crops Research Dlv~sion & Others. 

AID officials. Febmary 7. AGENCY FOR ' INTER- 

.P NATIONAL DEVELOP- .~ . 
-2 ...... 

' ' MENT. 
. , .  ., 

. ~ 

.. , .  

February 8. , ROCKEFELLER. FOUND- DR. STERLING WORTMAN, 
ATION. Director, Agricultural Sciences. 

DR. RALPH CUMMINOS. 

DR. L. M. ROBERTS. 

DR. R. W. RICHARDSON. 

FORD : FOUiNDATIQN DR. LOWELL HARDIN. 

MR. WILLIAM RUDLIN. 

DR. C. R. WHARTON, 
::' . Vice-president. 

DR. A. H. MOSEMAN. 

DR. F. S. SLOAN, 
Professor, 
Extension Studies and Training. 

Agricultural Extension Service. 



Date ... .. , .~ ..,.. :.. . , : . .. i . Institutions . . :i  persons contacted - .+  . ,.. ? ~.. 

February 19, KA'NSAS STATE 
February 20. UNIVERSITY. 

. 
A, 

.. . . . . -. 
. . ., .. 

Director of Re'searc 

SUPERINTENDENT, 
North Carolina Experiment Station. 

PRESIDENT RUDDER, 
Texas A & M University. 

DR. JACK D. GRAY, 
Director, 
Office of International Programs. 

Administrative Personnel, 
Experiment Station. . . . . .  . . 

Administrative 'Personnel, 
Extension Service. 

Officials of the various research depart- 
ments. 

DR. JAMES A. MCCAIN, 
President, 
Kansas State University. 

DR. FLOYD W. SMITH, 
Director, 
Agricultural Experiment Station. 

DR. R. V. OLSON, 
Head of the Department of Agronomy. 

DR. PAUL L. KELLEY, 
Head of Department of Agricultural Eco- 
nomics. 

DR. W. 3. HOOVER, 
Head of the Departmf nt of Grains Science 
and Industry. 

DR. JOHN A. JOHNSON, 
The Food and Grain Institute. 

DR. H ~ B E R T  W. BULK, 
County Extension Agriculture Agent, 
Shawnee County. 



, - 
Date .- Institutions . . . ' s  Persons contacted . ' .. 

February 22, SOMMER BROTHERS Manager, 
SEED COMPANY. Sommer Brothers Seed Company. 

February 23. WASHINGTON. STATE DR. ALLAN A. SPITZ, 
UNIVERSITY, .. Pullman, Acting Director, 
Washington. Office of International Programs. 

. . 
. , .. ... . . DR. 0. A. VOGBL, 

U.S. Department of Agriculture, 
Agricultural Research ‘Semite 
Coordinator of Wheat Research. 

' . .  ' . . ,:.: . .  
DR. MATSON, 

' ,  . . .  , . Dean of Agriculture, 

8 . . 
Washington State University. 

Director of Extension and other 
University Officials 

February 25. Departure froni the United 
States of America. 



APPENDIX IV 

OBSERVATIONS ON RESEARCH I N  THE U.S.A. 

Like Pakistan, the USA.  also started with an economy which was predominantly 
agrkultural. About 76% of its population was employed in agricultural production in 
early 1800. But as the technology of farming improved and industries developed, the pro- 
portion of population employed in agriculture started reducing and today, it is only about 
7%. In spite of a very limited numbers of workers engaged in agriculture, the achievement 
in agricultural production in the U.S.A. has been of very high order. This can very well 
be illustrated by the following table: 

YIELDS OF SELECTED CROPS-HARVESTED ACRE* 

Crop Unit 1951-53 1958-60 1963 

Corn, all Bushel 39 53 67 
Oats Bushel 33 42 45 
Sorghum Bushel 18 39 43 
Rice, rough Cwt. 24 33 40 
Cotton Poutlds 291 459 516 

---- 
*Fact Book of US.  Agriculture, U. S. D. A. (1965). 

In 10 years' time the production of corn, oat, sorghum, rice and cotton per acre in- 
creased by 72, 27, 94, 66 and 77 per cent respectively. Similar increase was also attained in 
almost all other crops. This progress has only been possible due to technological advance- 
ment in agriculture through research investments. Farmers in the USA today, are much 
more knowledgeable and much better managers than a generation ago. 

Agricuhral research in the U.S.A. is carried out by the Federal Government, the 
State Governments and the Private industries. 

The U.S.A. Department of Agriculture, under the Federal Government is headed 
by the Secretary of Agriculture, a position comparable to the Minister of Agriculture in 
Pakistan. It has a number ot services such as Agricuitnre Research Service, Agricultural 
Extension Service, Agricultural Marketing Service, Farmers' Cooperative Service, Forest 
Service, Statistical Sewice, etc. Of these, the Agricultural Research Service is the largest 
and is responsible for promotion of agricultural research. 

The Federal Government provides research funds to the States in the form of Grants 
to the State Experiment Stations, Facilities Grants for construction and Research Pro- 
ject/Grants. 

All Research Projects sanctioned for the States are first considered by Land Grant 
College Committees. 'There are four Regional Committees which aim to coordinate 
research of regional basis and decide on projects deserving financial assistance from 
the Federal Government Regional Research Funds. 



There are a number of well balanced coordinated regional research projectston import: 
ant crops or problems and every regional research project has a coordi*atb:'&ho. ii-8 
working scientist under the State Government or the Federal Government. His responsi- 
bilities as a coordinator do not occupy'all'of liis iime. The main' featu2e of his role is to 
plan, on a national scale, a joint undertaking for research on a particular commodity or 
problem. He assumest'he leadership in joint planning and execution. He ' arranges for 
adequate co-operation of all related disciplines, and ensures that alI co-op&atingdis- 
cipline and participating scientists have a voice in both the planning and exeixtionof the 
research. , . Specifically his duties include: 

(a) Visiting 'all cooperking units rts. &en' as neces&ry ro ensure adequate liaison 
among all cooperating stations. . . 

(b) Preparing an annual report with materials supplied by participants giving 
proper credit to all of them. 

(c) Keeping all participants fully informed of the plans of research. 

Necessary funds for the efficient discharge of his duties are provided by the Federal 
Government. 

Apart from providing funds for agricultural research to the States, the Federal Goverp- 
ment has established a number of regional/national research centres. Mention may be 
made of Soybean Research Centre in Illinois, Salinity Research Laboratory at River- 
side California and Agriculture Research Centre, Beltsville. 

The Agricultural Research Centre, Beltsville is located on 10,000 acres of rolling 
Maryland countryside north of Washington, D.C. and constitutes national headquarters 
for agricultural scientific investigation. 

. ~ . . .  
The principal role of scientists and administrators at the Centre is to provide direc- 

tion and leadership toagriniltural research efforts of the countiy.. The researchwork at 
the Centre deals primarily with problems of national interest. Many of the ideas conceived 
and rested at the Centre provides the basis for further investigation at regional and state 
levels; ' : . . 

The Central building complex includes 67 laboratories, 36 green-houses, and 700 
barns and poultry houses as well as storage and maintenance facilities. 

The Centre has ten Research Divisions such as Agricultural Engineering Division, 
Animal Diseases and Parasite Research Division, Crops Research Division, Entomology 
Research Division, Soil and Water Conservation Research Division, etc. 

A national research centre of such size and wide range of activities is, perhaps, the 
largest in the world and is a source of attraction to scientists from all over the world. 

The agricultural research and extension in'each State i s  the responsibility of the 'Land 
Grant Universities estatalilished under the Morrill Act (1862) which granted public land 
to the states' to assist in theestablishment and maintenance of at least one College/Uni- 
versity in a state to promote agriculture. Every State now has a Land Grant University. 



Each   and Grantl!Tniversity is constituted of several schools/facntties. Agriculture is 
one of the faculties. Other usually are engineering liberal arts, veterinary science,home 
economics, medical science, law, etc. The school of agriculture may be split into many 
departments like agriculture, engineering, agronomy '(crops and soils), genetics, animal 
science, plant pathology, entomology, horticulture, agticulrural economics, rural socio- 
logy, etc. The school of agriculture is thus a part of a Land Grant University. But it is 
a very important part. The special importance of the school of agiiculture lies in the fact 
that it orgmizes experimental stations and extension services in the State. The Land 
Grant Universities are similar to the agricultural universities in Pakistan. They are dis- 
tinguished by a w~:ll defined characteristic-integration of three activiiies in the same insti- 
tution-r.g., resident teaching research in agriculture and related sciences andextension 
service in agriculture and h0m.e economics within the States. 

The Chief Executive Head of the Land Grant University is the President/Chancellor. 
The Dean is the immediate Head of each School/Faculty under whom there are Direc- 
tors of three different branches such as Resident Teaching, ~esearch and Extension. 
The Dean has an Advisory Council that advises on all matters relating to research, 
teaching and extension. 

A most striking feature of the Land ~rant'&versiries is that the benefits of cen- 
tralised facilities of various schools/faculties and of research departments in one campus 
can be fully and promptly exploited. 

. . 

In the field of research, there is a significant cooperative effort between the Unitea 
States Department of Agriculture and the Land Grant Universities. This cooperation 
is not limited merely to the Land Grant funds attached to the Universities, but also ex- 
tends, as already mentioned, to a large number of research projects for which Federal 
assistance is available in various forms. In many of these projects, the Federal Govern- 
m.ent pays for the staff who are stationed at the Universities.:Such staff work'as a part 
of the University and are even treated as members of theFaculty. The working is so har- 
monious and effective that these Federal Staff members are hardly distinguishable from the 
regular siaff of the Faculty. Many of the Federal Stiff C~de:post-graduate students for 
their research projects- in the fulfilment of their requirement. This is an 'excellent example 
of co-operation between the Federal Government and the State Governments. 

The initiative for planning research programme usually comes from the workers: 
But the prograw. is subjected to a careful scrutiny at various levels. In this matter, the 
Director of Research usually seeks the help of a Committee of Specialists. hi developing 
a research project, measures are taken to promote an inter-disciplinary approach so as to 
avoid any gaps and attam the objective in the most effective manners. 

. . 
Research is considered as an integral Part of teaching &d alnost all teachers are 

required to do some research in the Land Grant Universities. Such 'teachers are called 
upon to teach four to six hours a week..Few Professors have tb take over full teaching 
load with no research program. 

There are' also a large numb& of research projects at the Universities supportedby 
public donationsor endowments, including industrial or farm commodity organizations. 
Besides, many agricultural industries have their own staff engaged in various fields of 

. .  . 
agriculture. 



The funds available, at present, from various sources tor agricultural research are 
roughly as follows: 

Federal Government . . . . . . . . 250 m. dollars. 

Stare Government . . . . . . . . 175 m. dollars. 

Industries . . . . . . . . . . 400 m. dollars. 

More than 48 per cent of the funds come from Industries and this clearly indicates 
the important role pIayed by the industries for the promotion of agricultural research 
in the U.S.A. This is followed by the funds spent by the Federal Government, which is 
about 30 per cent. 

Qualifications are prescribed for each research post, depending upon the nature of 
work expected for the prospective incumbent and recruitment of persons for research is 
generally done by the research department heads. 

The evaluation ot research workers is done annually, on the basis of professional 
competence, publicaxions etc., in ,he form of a recommendation for promotion or increase 
in emoluments. Full justification has to be furnished in each case and each proposal is sub- 
ject to scrutiny by the higher authorities. This system appears to have provided a good 
stimulus for able workers to display sustained enthusiasm. 

Merit and professional competence are the principal factors in promotion and 
seniority has relatively little importonce. 

Co-ordination and communication among and between agricultural scientists in 
the U.S.A. are accomplished in various ways. All research organisations including rhe 
Land Grant Universities and the U.S.D.A. encourage research workers to attend science 
conferences and provide for necessary financial support to permit attendance. This helps 
the workers to be in touch with their professional colleagues, discuss problems of com- 
mon interest, and benefit from the experience and view poitlts of other associates. Semi- 
nars, panel discussions and frequent personal contacts play a great role in bringing about 
desirable co-ordination. Professional and scientific societies provide opportunities for 
fostering scientific inter-charge as well as developing after careful study, policy recom- 
mendations. 

The head of a Research Department of the University has the responsibility to see 
rhat research informat~on available in his subject is brought to the notice of extension 
workers. This is done wirh the help of a number of extension specialists. 

The Extension Specialist is the extension area of the specialist department such a s  
Entomology or Agronomy and his position is tfielogical result of the integration of &i- 
cultural research and extension. The research departmenttackles the problem and provides 
solutions, and the extension organization -passes on the information to the farmer. The 
research .worker is concerned with the technical problem and does not have the time and 
may ilot have the te'mperamenr to disseminate tke results of his research. Similarly, the 
extension worker finds that what he has learned in college may rapidly become outdated 



and realizes that he must consult with research scient~sts to keep pace with all the deve- 
lopments in his special field. The working arrangement has been so effectively devised in 
the U.S.A. that an Extension Specialist, specialized in a subject matter field, is in constant 
touch with it, and at the same time, has an aptitude for extension work. He works as 
a close link between the research worker and the extension worker and enables the latter 
to be up-to-date with the whole knowledge of the research organization and brings farm 
and farmers problems to the attention of research workers. 

The extension specialist is attached to the subject matter department but works under 
the joint control of the research department and the extension director. He is highly quali- 
fied, usually a Ph.D. with aptitude for extension work. There are usually 25-75 exten- 
sion specialists at each Land Grant University in such fields as animal husbandry, dairy- 
ing, poultry, agriculture engineering, agronomy, entomology, marketing, market price 
analysis, etc. The extension speciaiist carried out special demonstration tests in collabo- 
ration with the extension worker. About 200 demonstrarion tests are usually carried out 
by an extension specialisi in a year. 

Normally the County Agent, an extension worker in a County usually with an area 
of 600 sq. miles and 1000-2000 farm family, prepares an annual program covering the 
subjects which are of special interest in his country. This is pased on to the Specialist> 
who establishes the dates on which they will be available at different places. On receipt 
of this, the County Agent arranges a meeting at a suitable place and time. He also issues 
a large number of information letters to farmers. The meeting is usually attended by 100 
or 200 farmers, the County Agent and the Exrension Specialist/Specialists. The list of his 
specific duties is given below: 

1. Keeping state and county extension workers upto-date with regard to the find- 
ings of science and their application to the solution of farm and home problems. 

2. Serving as a bridge between subject matter research departments and field exten- 
sion workers; mterpreting the results of research in terms of desirable farm and home 
practices. 

3. Assembling and analysing facts, clarifying problems in the subject matter field, 
studying the status of his enterprise through out the state and the nation. 

4. Helping county agerts to develop sound county and community programs in 
which subject matrer is correlated to best serve the interest of the farm and home as a 
fam~ly unit. 

5. Assisting agents in the effective use of teaching methods peculiary adopted to 
the subject matter involve'd. 

6. Backing up the county programs with suitable state-wide publicity, popular bnl- 
letins, farm letters, motion pictures, film strips, slide exh~bit materials, and other teach- 
ing aids. 

7. Making studies to determine successful and unsuccessful methods of organizing 
and conducting extension teaching in the particular subject matter field. 



8. Outlining and measuring devices andproceduresapplicable to the . subject . matter 
problems being attacked and assisting agents in their use; 

. . 

9. Handling. direct teaching ofrural people within the countyinsuch a manner as 
to strengthen the position of the county 'worker and enable him bettefto meet subject 
matter problems arising after the specialist's departure. 

The Extension Specialist has also the responsibility to training of County Agents 
and passing on the new information to them. T h ~ s  is done in the course of visits and also 
i n  the District Meetings of County Agents and in the summer school training courses at 
the University. 

Unlike the Provincial Agriculture Departments In Pakrstan, t'he State Agriculture 
Departments in the U.S.A. are mainly responsible for such regulatory and service func- 
.tions as enforcement of laws relating to grading and standardizarion of milk and oiher 
agricultural produce including seeds; fertilizers; control with regard to its type and quality; 
disease prevention in livestock; advice to cooperative societies; collection of agricul- 
tural statistics; aaalysis of soil samples; marketing intelligence; technical and supervis- 
ingguidance; and working in close cooperation with the Land Grant Un.iversity. 

~. 

East State has an effective information servoe. The Information service is a part of 
the University. Many Universities have their own radio and television stations whlch the 
extension and research workers frequently use. 

News bullerins, intermews w~th reporters, meetings, group proglams, "field days", 
visual aids sucn as slide photographs and charts are frequently used as tools for dlssemina- 
tion of results of research. 

Farm demonstrations or trials on one or several farms in a community have proved 
of great value. A demonstration, however, must be distinguished from an experiment. 
A demonstration proposes to show a known tmth, while an experiment is a search for 
truth. The denionsrration are usually carried out by the Extension Specialists in 
coilaboration with Extension Workers. When properly organized and successfully carried 
out, demonstration of farm or home practices create, in the farmer, confidence in the 
extension workers recommendations. The program to build confidence of workers and 
motivate the farmers is given considerable importance in the U.S.A. 



APPENDIX V 

Date. 

March 13, 
Wednesday. 

March 14, 
Thursday. 

March 14, 
Thursday. 

March 15, 
Friday. 

March 16, 
Saturday. 

. i .  . .  . 

.ITINERARY. OF THE U.S. AGRICULTURAL 
RESEARCH TEAM MEMBERS IN ,... PAKISTAN 

,., . , 

 arch i3-April7, 1968) 

Institutions. Oficials met. 

Department of ,Plant, Protec- 
tion, Karachi. 

., 

Karachi. 

Mr. HAFIZ MANUK~R ABBAS, 
~i iector ,  Department of 'Plant Protection 
and oth& officials. ' ' 
MR. ABDUL WAHID, T. I.., 
Ditector'of Research (Animal ~usbabdri), 
Agricultural Research Council. 
MR. A. RAHIM, 
Secretary, 
Agricultural Research Council. 

Pakistan Central Cotton MR. M. A. A. ANSARI, 
Committee, Karachi. Director of Research, 

Pakistan Central Cotton Committee and 
other officials. 

Wool Test House, Karachi. MR. A. M. CHOUDHURI, 
Agricultural Marketing and Statistical 
Adviser, Government of Pakistan. 

Karachi Fish Harbour, DR. M. R. QURESHI, 
Karachi. Adviser, Fish Harbour and other officials. 

Ministry of Agriculture & MR. S. A. M. KHAN, - 
Works, Islamabad. Secretary, 

Ministry of Agriculture and Works. 

Cereal Diseases Research DR. S F. HASSAN, 
Station, Sunny Bank, Murree. Senior Plant Pathologist. 

. . - .  
Agricultural Research Insti- ' DR. A: WAHHAB, .T: I.,' . ' . . 

cute, Tarnab,Peshawar: . Director and staff members. 

Forest Research Institute, MR. IHSANUR REHMAN KHAN, 
Peshawar. Director, and other officials. 
Peshawar. MR. FAZAL DAD KHAN, 

Director, Agriculture Department, 
Northern Region, Peshawar. 

Agriculture College, Pesha- DR NOOR AHMAD, 
war Principal, and staff members 
Sugarcane : Experiment . St%- Sugarcane Specigist. . , ' ' . . 
tion, Mardan. : , .  



Date 

March 18, 
Monday. 

March 18, 
Monday. 

March 19, 
Tuesday. 

March 20, 
Wednesday. 

March 21, 
Thursday. 

March 21, 
Thursday 

Institutions Officials nlet 

MR. OBAIVULLAH JAN, 
Sugarcane Specialist (Retired) 

Premier Sugar Mills, Mardan. General Manager, 
Premier Sugar Mills. 

Lahore. MR. MOHAMMAD MUSA, H.J., H.PK., 
Governor of West Pakistan. 

Department of Agriculture, MR. AMIR AHMAD KHAN, S. K., 
West Pakistan, Lahore. Secretary, 

Agriculture Department, West Pakistan. 

Department of Agriculture, DR. A. LATIF, 
West Pakistan, Lahore. Deputy Secretary, 

Agriculture Department. 

CAPT. M. ASHFAQ, 
Joint Secretary (Animal Husbandry), 
Agriculture Department. 

Soil Survey Project, Gulberg, DR. A. Q. M. B. KARIM, 
Lahore. Director-General. 

Veterinary Research Institute. DR. A. S. AKHTAR, 
Director, 
Veterinary Research Institute, Lahore 

MR. SHAFI GILL, 
Director of Agriculture, 
Lahore Region, Lahore. 

Alfalah Building, The Mall, The US Agency for International Develop- 
Lahore. ment officials. 

Agriculture University, Lyall- DR. Z. A. HASHMI, 
pur. Vice-Chancellor and other officials. 

Ayub Agriculture Research KHALIPA ANWAR HUSSAIN, 
Institute, Risalewala, Lyall- Director & other officials. 
pnr. 

College of Animal Husban- DR. M. MAQSOOD BUTT, 
dry, Lahore. Principal. 

West Regional Laboratory, MR. M. ASLAM, 
PCSIR, Lahore Director, West Regional, 

Laboratory, PCSIR, Lahore. 

Irrigation Research Institute, DR. MUSHTAQ A H ~ E D ,  S. K., 
Lahore Director 



. , .  Date. Institutions. ' ' OfSiciuls met. . . 

March 22, ~griculture ~ e ~ e a r c h '  1Bsri- MR. M. SIDDIQI, ' 

Friday rute, Tandojam Director , . 

Agriculture College, Tando- MR. A. 6. PIRZ~DA, 
. . 

jam. Principal. 
. . , , ,  

Ato~lic Energy ~~;ichltural  DR. M. SHAUKAT, 
Rescarch Centre, Tandojam Director, Atomic Energy Agricultural Re- 

search Centre. 
DR. M. SHARIF, 

. ~ Director of Agriculture, 
Hyderabad Region, 

. . . .  . . . . . .  Hyderabad. 
Karachi Fisherman's Coope- MR. MAQSOOD AHMED BURNI, 
d i v e  Society, Karachi 

. , 
Deputy Director, 

. Fisheries ~ e ~ a r t m e n t  & Director Fisher- 
. . . .  . men's Cooperarive Society, Karachi. 

March 24, East Pakistan Agricultural DR. S. D. CHOUDHURI, T.I., S.K. 
Sunday. University, Mym.ensingh, Vice-Chancellor and other officials. 

March 25, 'Pakistan Central Jute Corn- DR. M. ISHAQUE, 
Monday. mitree. Director Jute Resewch, and other officials. 

Department of Agriculture, MR. AMIRUL ISLA'M, 
Eden Buildings, Ramna, Director of Agriculture. 
Dacca. 

-do- MR. KAREEM IQBAL, T.PK., T. CBR. 
Secretary, Department of Agriculture, East 
Pakistan. 

Atomic Energy Agricultural DR. SNAMSUL HAQUE, 
Research Centre, Ramna, Director. 
Dacca. 

March 26, Eden Buildings, Ramna, MR. ALI ASGHAR, CSP, 
Tuesday. Dacca. Chief Secretary, 

Government of East Pakistan. 

Agricuiture Research Insti- MR. I. H. KHAN, 
tute, Tejgaon, Dacca. Additional Director of Agriculture (Re. 

search) & other officials. 

Directorate of Livestock Ser- MR. S. M. ALI, 
vices, Eden Buildings;Ramna, Director, Livestock Services, 
Dacca.. East Pakistan. 

March 27, Forest. Research Laboratory, Director-in-Charge, 
Wednesday. Chittagong. Forest Research Laboratory. 

Marine Fisheries Deptt., MR. S. H. CHAU.DHURY, 
Chittagong. Deputy Director. 



Date. 

March 28, 
Thursday. 

March 29, 
Friday. 

Aprii 1, 
Monday. 

April 2, 
Tuesday. 

April 6, 
Saturday. 
April 7, 
Sunday. 

Institutions. Officials met. 

Dacca. THE WORLD BANK TEAM. 

Foot and Mouth Disease Sta- MR. S. M. ALI, 
tion, Nohakhali, Dacca. and other officials. 
Department of Agriculture MR. KAREEM IQBAL, T.PK., T. CBR. 
Eden Buildings, Ramna, Secretary, 
Dacca. Department of Agriculture, East Pakistan. 
Islamabad. MR. S. A. M. KHAN, CSP, 

Secretary, 
Ministry of Agriculture and Works. 

Rawalpindi. MR. AMIR A H ~ A D  KHAN, S.K., 
Secretary, 
Department of Agriculture, West Pakistan. 

President's House, Rawal- MR. S. F ~ D A  HASSAN, HQA, S.*., 
pindi. Adviser to the President of Pakistan. 

Report prepared in Rawalpindi March 30-April 5. 

Presented to Minister of Agriculture. 
American members of Team departed for the United Srates 



APPENDIX VI . . .. . .. ,.,. . , ,  ~ . .  , . : >  , : :  . ,  
. . .  . . . .  . , 

P~KISTAN AGRICULTURAL RESEARCH COUNCIL ', 

, . , . .  .. . 
MEMORANDUM OF ASSOCIATION. 

. .  . , ~ . , . . 
I. The name of the Council shall b e  the ':Pakistan AgriculturalResearch Council". 

. . . . 

II. The registered office of the Council will be situated at the Headquarters of the Govern- 
ment of Pakistan. , . . . . . . . .  

HI. The objecrives of the Council shallbe:.. . . . 

To serve as the technical arm of the Ministry of Agriculture and Works. 

To identify problem areas which need attention, develop and finance well- 
balanced and closely coordinated programs of agricultural research, on a long 
term basis. 

To establkh research centres as and when necessary to fill in the gaps in the 
overall program of agricultural research. 

To organlze'seminars, symposia, conferences and group discussion of research 
workers to enable them to review progress and plant their work along profit- 
able lines. 

To award scholarships or fellowships and training grants for subjects within 
the sphere of the Council to foster tne upgrading of research personnel. 

To finance trave1lin.g of suitable research workers abroad to. attend confer- 
ences and to visit research institutes and laboratories, where outstanding work 
in their respective fields is beingconducted. . , 

To act as a clearing house of information &dsupport the ~ublication of results 
of research. 

To establish liaison with international organizations concerned with the activi- 
ties of the Council. 

To establish or assist in establishing: 

a) Libraries 
b) Museums 
cj  Herbaria and 
d) Plant Introduction Centres and Germ Plasm Banks. 

To maintain national registers for: 
a) research workers in agriculture and allied fields. 
b) research projects under way. 

To accept grants, fees, donations and endowments, and 

Perform any other functions which may be assigned to the Council by the Cen- 
tral Government. 



., , 
IV. The following shall be members of the Council: , , . .  . . . . .  . 

.~~ . . , . . .  

1. Chairman-Minister for Agriculture and Works, Government of Pakistan. 

2-4. Vice-Chairmen : 

Minister for Food and Agriculture, East Pakistan. 

Minister for Food and Agriculture, West Pakistan. 
Secretary, Ministry of Agriculture and Works, Government of Pakistan. 

5. Director General, PARC. 

6. Representative of Ministry of Agr~culture & Works. 

7. Secretary, Agriculture Department, West Pakistan. 

8. Secretary, Agriculture Department, East Pakistan. 

9. Vice-Chancellor, Agriculture University, West Pakistan. 

10. Vice-Chancellor, Agriculture University, East Pakistan. 

11. Director, Agriculture Research Institute, West Pakistan, (to be nomina- 
ted by West Pakistan Government). 

12. Joint Secretary, Animal Husbandry, West Pakistan. 

13. Director, Livestock Services, East Pakistan. 

14. Director of Agriculture, East Pakistan 

16 Chief Conservator of Forests, Easr Pakistan. 

16. Director, Marme Fisheries Department. 

17. Director, Forest Research Institute, Pesnawar. 



PROPOSED ORGANIZATIONAL CHART 

FOR THE 

AGRICULTURAL RESEARCH COUNCIL 

Chairman 

(Minister for Agriculture & Works) 
Ministry of Agri. &Works 

Vice-Chairmen . . . ., 
. . . 

1. ~ i n i i t e r  for Food & Agriculture, East Pakistan. 
. . 

2. Minister for Food & Agriculture, West Pakistan. . ., 

3. Secretary to the ~overnment of ~akistan, Ministry. . 

of Agriculture &Works 

Director-General 
. . 

Director of Duector of Director of Directoi of Director of . Director of 
Crop Husbandry Soils, Irrigation , Agricultural Animal ~ o i e s t r ~  &Range . . Fisheries 

& Engineering Economics & Husbandry Management . . 
Statistics 

Deputy Director Deputy Director Deputy Director Deputy Director 
(Administration) (Finance) . ' (Research (Library ind 

Publications) Information) . ... .. . ... 
. . .- . ... . . . 

NOTE: 1 The Directors hill have the necessary supporting staff of Deputy Director? and Technical Assistants. 
The posts should .be filled 0n.a permanent basis as. and when Scientists with therequisite qualifica- 
tions and experience become available. 

.... , 

2. The Deputy Diiectors will have the necessary supporting clerical staff. '' 



THE RESEARCH GRADE EVALUATION SYSTEM OF 
THE USDA AGRICULTURAL RESEARCH SERVICE 

The selection and promotion system for scientists in the U.S. Department of Agri- 
culture is described in the publication entitled Research Scientist Evaluation Plan, Agri- 
cultnral Research Service, US.  Department of Agriculture, May 1965. The system is 
widely applied, across discipline lines, to all positions in basic and applied research. 

  he initiative of tne USDA in devising the pattern for the scientists evaluation and 
promotion plan was prompted by the need "to recognize outstanding researchers and 
retain them as researchers". 'In'-past classification procedures a scientist could advance 
only to acertain grade level in:his field of training and.expertise, then was obliged to assume 

!.administrative duties to advance to higher posts. :. . 

,... . . 
; The concept that scientists ihould be promoted as scientists, and on the basis of their 
capabilityand pro&ctivity proved workable in the USDA and in 1960 the plan lvas adopt; 
ed ,  with some modification, by the U.S. Civil Service Commission for ~overnment wide 

, . use. . . . .  . . . 
<.. 

, . . - 
.: In additionto the publication mentionedabove, the ~esearclt .  ~rade- valuation Guide, 
:. of the U.S. Civil Service Commission (TS-52) June. 1964 describes in more detail the am&- 

tion ofthe system to a wide range of scientists. - . 
- 

,: . . 
I\- 

The Mimeographed Administration ~ h o r a n d u m  444.9 of the USDA .4gricuitural 
search Service presents the purpose %ndprocedures.of the promotion plan for research 

ienrists and research administrators. : ' 
. "  . . .  

I Copies of rhe above pubiications are%ot available in sufficient number to inchde 
; each copy $f the joint Team report but may be obkined from the USDA Agricultural 

~esearch Service or the Civil Service Coinmissi&, Washington, D.C. 
. :  . . 



APPENDIX VIII 

COORDINATED RESEARCH SCHEMES 

Frequent reference has been made to "coordinated research schemes" in this report 
and iris recognized that there is limited familiarity in Pakistan with the organization and 
functioning of such schemes. It seems desirable, therefore, to point out the nature of the 
inter-disciplinary collaboration, the arrangements for coordinating leadership, and for 
participation of individual scientists and different research instimtions involved in such 
projects or schemes. 

THE INTER-ACTION OF SCIENTISTS FOR 
"INTER-DISCIPLINARY" RESEARCH 

The common procedure for research in many universities and research institutions 
is for individual scientists to concentrate on studies within their own field'of specializa- 
tion. This limits efictive application of science to the field of agr~culture, in which many 
biological and physical as well as economic forces confront the farmer with a galaxy of 
problems which require continuous solution. A high yielding crop variety is of no value 
if it succumbs ro a destructive disease. Recommendations for use of new pesticides have 
little merit if the cost of material exceeds the benefit in returns. Some of the specific con- 
tributions of rhe specialized scientific fields, and the "inter-relationships", may be con- 
sidered as ro1lows:-- 

The Plant Breeder-Geneticist is the biological engineer who changes the form and shape 
of the plant-its height, strength of straw, leaf morphology-as well as its responsiveness 
to lenght of day, to harsh environments, to length of growing season, and to fertilizers. 
He also can change the disease resistance, the grain color and the quality of the product. 

In research on improvement of crop production so much depends upon the modifica- 
tion of the crop plant itself that the plant breeder commonly serves as the coordinating 
leader of joint, coordinated projects. 

- . No individual scientist. can develop the depth of knowledge of the potentials of the 
wide-resources of germ plasm, the methods of selection and testing for given charicteils- 
tics, and other details concerningthe improvemint of a given economiccrop, without 
spending a 'long career-preferably a lifetime-working with a given crop Therefore, in 
countries where an Economic Botanist atteterhpts to serve as the plant breeder for many 
crops he is usually not productive for any of them. In modern crop improvement i t i s  
essenrial for a plmt breeder LO concentrate on a single crop, and to have many such plant 
breeders working on that crop throughout the. country; '. 

The need for continuity, to develop deep understandings of the characteristics of 
a given crop, has significance also with respect to: the tendency of agricultural scientists 
in Pakistanand some other countries to shift frequently - to new jobs for modest 

.increases in sa1ary:It is for this reason that' special attention must be given to merit 
promotions to encourage scientists to stay within their givenspecialized fields. : 



The Plant Pathologist must understand the life history and the host-pathogen relation- 
ships of the many diseases which may attack a given crop under different environmental 
conditions. The major crop plants such as rice, cotton and wheat may have up to 20 or 
more diseases which attack them, of which'three or four are usually of serious and con- 
tinuing ip.portance. The diseases differ. The control of the vips diseases of rice which 
are transmitted by leaf hoppers or other insects require special attention from a virolo- 
gist. The bacterial blights and ihe destructive fungal blast disease, have different charac- 
teristics and must receive precise attention from qualified scientists for their control. 

This many appear to suggest excessive specialization within a given scientific field. 
But, as in the case of the Economic Botanist working on too many crops, generalization 
in plant pathology begets mediocrity. This is not acceptable when an epiphytotic of a 
single disease may destroy a total crop or a large proportion of a crop within a country. 

The plant pathologist must work closely with the plant breeder since d~sease resis- 
tant plants provide the most effective control for most crops. 

 he ~ntohologist, as in the case of the piantbreeder and pathologist, must know the insect 
pest and its relations with the host plant.: Control of insects by breeding resistant plants 
is not c,om.m.on,butis receiving increased attention. There are many methods for insect 
control, including' modification of the environment by changing the time of planting of 
a crop, to offset the normal life cycle of the pest and other similar measures. Parasites 
or predators, and other biological controls,are receiving increased attention. The most 
common practice is cotrol by chemicals which vary in efficacy, cost, and amount of residue, 
and which require specific research o n  time,, frequency and rate of application. 

.The Soil Scientist-Agronomist is concerned with the fertility level of the soil and the nntri- 
tion of the plant, including attention to m.inor elements. He studies moisture conservarion 
in rain-fed areas, and water management for irrigated agriculture. Research on tillage 
includes seed bed preparation, cultivation and other methods for weed control. The time 
andrate of seeding, rime and levels of fertilizer application, and the frequency and amounts 
of irrigation fall within this field of study. 

It is essential that the plant breeder and agronomist collaborate closely. As an exam- 
ple, the fertilizer trails conducted for many countries in recent years do not furnish use- 
able information today because of the development of the new wheat, rice and othercrop 
varieties whsh are able to utilize much higher levels of fertilizer application to produce 
yields rhar are double to fourfold the yields previously obtained. Pakistan is experiencing 
this with Mexipak wheat and the IRRI rice varieties. 

The Economist must also work closely with the agtonomist to determine the cosrs 
and returns for fertilizers and for other inputs or practices in growmg a given crop. 

The Agricultural Engineer covers a wide range of functious-in the design and resting of 
tillage tools, pest control equipment, irrigation equipment, harvesters, etc. He works 
closely with the soil scientist in determining rates and placement of fertilizers, and with the 
entomologist in determining rates ana place of application of pesticides. 



- . ,Thereis a close linkage also with plant breeders, In thd:iTiiited StBVas,;foi example, 
th~harvestingof tomatoes was ,maile much .dore ilikieht in rkent years by t he  cam- 
bined effotts of the plant breeder and theagricultural engineer. The plant -breed& bred 
tomato plants with a compact shape and size, specific fd i t  display or location, and detep 
minatc fruiting habits. which caused all fruits to, ripen at agiven t h e .  The engineer; the* 
fore, had a uniform type of plant o r  "fruit bearing structure" fot rhich he designed ad 
economical mechanical harvester. 

. . .  
, : j  . I  . 

The ~cono&ist gi& attention to mady eiemihts in, cost .bf priductlon,, an inxeasingly 
impostant factor a&firrniers in modein inte&ve agticdtuie buy improved seeds, &gkr 
ain.o&ts of fertifizek, pesticides and machines. The comparative advetage of different 
crops or crop combinations in multiple-iciopping systems m.ust be studikd, together with 
market procedyres, and- outlets. The E~onomist also gives. research attention to. policy 
questions as related tp subsidies and other incentives, and to effectiveness of credit and 
marketing proceduresand institutions. 

There are, of course, other scie,ntific disciplines .which complem.ent the above, such 
i s  the biochemist who is cdnkkrned with'grain or product qualify. 

, Much of the stagnation of agriculture in developing ~ountries stems from the lack 
of close linkage or mutual attention to the reinforcilig scientific disciplines. The team. work 
of agricultural scientists ftom different research institutions, in coordinated reseafeh 
schemes, has been a major factor in agricultural improvement in the United States and 
other agricultural advanced nations, as explained in Chapter VI. This must be given 
greater emphasis in Pakistan as the nation moves into high-productivity agriculture. 

, . The. R e s e d  Institute :is usually a laboratory, or. a. laboratory with fiela facilities, 
at  a given location where scientists fmm the several discipliries collaborate in giving joint 
attention to research on a given problem. The commoaity ies6atch instit'utes establisht'it 
by the British in Asia and Africa, as sell as by the United States have been discussed in 
Chapter VI. %ii . ,: . ./;. . 

. . ,. The re$ewckchiinstitutesJ effectively combine the effdrts.of diffetcnt scientists oli a hiven 
problem. I n  most c$ses, howeveri.iecause.df. the conc&tatioh.of persohael 6t a gi+cfi 
location, .the insJitutes db  not. have the::broed.~outfeach into. the d 
regions or locations where crops. are. grown. under varyihg envitodmen 

*: ,.. . .  . . . ,~ ,...,,.. , . i , . ,  . . ,  , 
The institute 6sfiafiy i i  dd~i&d td hippij. inforinatiod or materl 

resourfei in, f~ther,;;rdaptive,:efiearch..conducted c?oper,atingsdentists who;modify the 
$?& i@ovations.. to: .s$t s~egfic. grqynng.~,con~itionsI..,The Intern%tioml K i ~ e ;  Research 
Institute . . is '& exahpie, of .a; highly specialized, , ~ .. inter-djsciplinary re,%:ah center. i , , 



Us.ylly a nucleus of key:personnel, including a plant breeder, pathologist, agrono- 
$it, entomologist, etc., works together at a 'given location to develop basic or, back- 
ground ressrch materials or "resources" similar. to the functions of the research institute. 
Additional plant breeders, pathologists, etc., are located at research institutes or universi- 
ties, throughout the region in which the. particular crop is grown, to give special atten- 
tion to the.vari@ions in environments,. soil conditions, diseases or pest hazards. I t  is, 
of course, essential to study soil-plant relationships where the soils are: Similarly, this 
dispersal ot research furnishes prompt information on the limits of adaptation of new 
hybrid combinations o r  of new tillage, fertilizer, o r  pest control practices. over extensive 
geogmphic areas. The coordinated schemes involve not only a 'number of scientific dis- . . 
ciplines but also many institutions or research locations. 

The most efficient operation 6f a coordinated scheme is for the jointuseof staff and 
facilities of the existing research institutes, universities, d0lkges or other organizations 
concerned with a given research problem. . . 

. . 

In the United States a substaitial part of the research of the US. ~epart 'hent of 
Agriculture Research Service is conducted in cooperation with the Staies, by locating 
USDA scientists in the State Agricultural Experiment Stations. This procedurehas made 
it possible to conduct efficient research over wide geographical areas on all types of ag6- 
cultural production problems, and to keep abreast of the pest and disease hazards which 
frequently break out in the different regions of the country. . .  . 

Pakistan' can easiii develop similar, c,hordin.ated schemes through the more. effective 
coltaboration of the agricultural research institutes, the agricultural universities, the 
colleges of agriculture, and such.organi~tions as WAPDA, SCARP, etc. 

The coordinated :wheat scheme+ developing along this line and furnishes an excellent 
pattern which should be followed for other commodities and problem fields asrecom- 

. ., . . 3ended;by the. Team in Chapter VI. : 
. . . .  . 

~ o o r d i i a t i ~  ~ e a d e r s h i ~  

Coordination. requires. a certain degreeof guidance i n  the exchange of info&ation 
&d :in fpxssing o n  high priority problems which should receive prompt ' atten- 
tion. Coo~dination, therefore, is an action whichis best handled through'an individuai 
who i s  n&onlya.wcrking .and Iiighly respected scientist, but who,also appreciates &at 
his function i s  not one of control but rather one of "cooperative guidance." 

9 . . .  . . .  
In additidn to working actively in the-research project; the cooidinating leader 'is 

responsible for maintaining personal contact with his scientific colleaguesin the digerent 
disciplines, for rfacilitatingthe interchange of research information within their respective 
fields and for assuring a continuing liaison between the participating scientists. This is done 
through periodic seminark, through the ioordinator's assistance in guiding the planning 
of the total research program, and in asseinbling.and reporting the data. 

The most effective coordinated schemes involve participation of.  scientists. of 'high 
calibre in all cf the;rehp&tivedisciplines,,and ,with opportunities fo r  participating scietl- 
tisti td meet at least :once,apually. to discuss research results and make plans for fire fur- 
ther joint research. . . .. 



The coordinating leadership may be handled by a scientist from any one of the disci- 
plines. In crop improvement research this role has customarily fallen to the plant breeder 
since so much of the potential of increasing productivity depends upon the inherent charac- 
teristics of the plant, which the plant breeder-geneticist can manipulate or modify. 

FLEXIBILITY AND SUPPORT 

Mention has been made in Chapter VI of the importance of ample support and flexi- 
bility for the successful operation of a coordinated research scheme. It is essential that 
a project which is conducted with cooperative participation of many individuals at nume- 
rous locations be actministered so that there is no failure to provide for the equipment, 
the supplies, or other resources when they are required by the research specialist. Delega- 
tion of authority for purchase of materials and for travel is essential. The scientist must 
be able to move to a distant field plot for obsenrations on stage of plant growth, disease 
reaction, or pest outbreaks when notes for differential data can be taken. The scientist 
knows about the timeliness of such operations and usually cannot wait for specific deci- 
sions or sanctions by administrative officers which may require several weeks' time. Such 
delay can cause the losses of a full season of work if approval is delayed beyond the period 
when meaningful observations can be taken. 

The heads of institutes where coordinated projects are being conducted must be in 
full agreement, at the beginning of the project, on the nature and extent of cooperation 
expected of their stafrmembers. There should be such agreement on the amount of financial 
support, and on the time and extent of travel required, with a maximum delegation of 
authority to the cooperating staff members to pursue their role as required in the totally 
cooperative scheme. 

The coordinated scheme approach requires a high degree of cooperation between 
scientists of different disciplines, and between different research institutions. This may 
be a departure from the strong tendency for individual research and for strong centralized 
control by directors or heads of research institutes, but the coordinated scheme approach 
holds great promise for rapid progress in increasing agricultural productivity in Pakista~ 
if there is an individnal and institutional willingness to use it. 


