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ISLAMABAD

Honorable Minister,

It is a pleasure to present herewith the Report of the Joint Pakistan-American Agri-
cultural Research Team.

The visit of ihe Pakistan Members of the Team to the United States and of the American
Members in Pakistan has given us a mutual understanding of the problems and potentials
of agricultural research.

Pakistan is now increasing agricultural production at a truly remarkable rate. Our
Report is directed to the further development of Pakistan research institutions and programs
to assure a continuing flow of new but proven technology to your farmers. It should make
possible annual increases in agricultural output of four per cent or more for the next 10 to
20 yelrs. '

The Team has had the assistance of numerous Pakistan scientists and officials. We trust
the Report reflects their wisdom and that it merits their support.

Your’s sincerely,

M. Yamin Qureshi

Zafar Ali Hashmi Frank W. Parker
Kazi M. Badruddoza Albert H. Moseman
. Nels M. Konnerup F. Earl Price
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: S'UMMARY-AND RECoMMEND!ATIoNS' -

This study of agricultural research resulted from the' visit of . Presxdent Ayub to the
United States in 1965, 1t reflects the President’s concern that Pakistan have the continu~
ing. ﬂ_owof 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 atténtion to organization, administration: and needs in both
gountries. The prmclpal objectlve of the study are glven m Chapter I

The Report gives-a brief summary of important developments in agrlcultural institu-
tions and output. sine 1960, discusses research needs in eight. major fields, examines
research facilities and adm:mstratxon in Pakistan, and gives recommendatlons for their
improvesent,

Pakistan’s agriculture is undergoing revolutionary changes initiated by a combma-
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 . gmde 1o the continued improvement of
agricultural research in the country:

No. 1 The Pakistan Agiicultural Research Council should be organized in the
pattern of Pakistan Council of Scientific and Industrial Research to pro-
vide for more flexibility in planging, support coordmauon and conduct of
research in the many complex problems in the.nation’s agriculture. The
proposed objectives and organizational structure of the Councxl are shown in

' Append:x VI

No; -2 In view of the deficient status of agricultural resea.rch in the Province, the
-- urgent need for improved facilities; staff and progress, the Team recom-
© rmaends the establishment of a Special Committee of the AR.C. o advise

in the planning, implementation, coordination; and evaluation of agricul-
turaI research in the Province. (East Pak1stan)

No. -3 Departmcnt of Agriculture, East. ‘Pakistan, should explore thc pOSSlblllfy

' of organizing an East Pakistan Agricultural Research Association or Society

which must be composed of jinstitutions engaged in agricultural research

“including selected non-governmental institutions, to facilitate a periodic and
regular review of’ 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 time

to time as the fields of cooperation increase or change. - (West Pakistan)

No. 5 The Department of Agriculture should explore the possibility of organizing
a West Pakistan Agricultural Research Association or Society, with member-
ship composed of institutions ¢éngaged in agriculiural research, including

(V)



No. 6

No. 7

‘Nof. 9

No. 10

No. 11

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

Vigorous - action should be taken -by approprlate officials of the Govern-
ment of West Pakistan to correct the procédures for plannmg and imple-
mentation of research, including the arrangements for financial sanctions,
and such other factors which limit the effectiveness of research in the Pro-
vmce

“The . opportunmes for substantlal returns from addmonal 1nvestmeuts in

research are most promising in a w1de range of problem areas, Appropriate
government officials and leaders of research organizations should make a
strong mutual eﬁ"ort to explore and fund such opportunmes

:The development of a umfo_rm ‘schedule of salaries and improved “selection
“and promotion procedures based on merit ‘should be undertaken by the

Pakistan Agricuitural Research Council in collaboration with appropriate.
representatives of the two Provipcial Governments. The assistance of a con-
sultant from the Personne! Division of the USDA Agncultural Rescarch -
Service would be most useful in this effort.

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 establish special courses in agricuitural -
research administration in the National Institutes for Public Administration. .

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 atfention to uncertain pest and disease hazards. Special attention
must be given to the support of these projects for rapid development of
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. :

A coordmated research. program for 1mprovement of cotton productlon,'
with’ combmed attention to breedmg of improved varleues 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

- Agncultural Rcsearch Counml and other appropnate orgamzatlons

: _NQ. 12

S No. 13

Coordmated research programs should be developed by the appropriate

research orgamza.tlons for selected problem areas discussed in Chapter I,
..mcludmg (D). soil fertility, (2) water use, (3) crop protectton and (4) farm
.power and mechamzation ‘

“The Agricultural Research Coungil should furnish support and take positive
.- leadership.in stimulating. the attendance of agricultural scientists at inter-

- - national conferences and in arranging for appropriate study” tours to keep
©~Pakistan scigntists in contact with research advances abroad.

(i}



No 14

‘No. 15

A representatwe of the U.S. Department of: Agriculture Library, which has
estabjished an extensive national -and reglonal computemed documentation
system should be obtained as a consultant to assist in developing a national
documentation system for agrlcultura.l research and related subjects.

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. -

'1'\:10'. 16

.A Board of International Agricultural Science Consﬁltants-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-

No.- 17

No. 18

No. 20

No. 21

‘No. 22

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.

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 Agricultural Research
Council should give special attention to fostering and supporting such pro-
grams through award of scholarships or fellowships.

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 patural and
social sciences affecting agricultural development.

The Agricultural Research Council should make special provision for research
grants to the Agricultural Universities, including funds for equipment
and operation of research projects.

The East Pakistan Agricultural Undiversity farm should be developed as
rapidly as possible through theé use of land planes and other modern equip-
ment required for the proper preparation of irrigated farm for experimental
work.

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 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.

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.

iCvid )



No 23

The cooperatlon between the West Paklstan Agncultural Umvers;ty, the

‘__Agncultural College Tandojam, and the Peshawar Agriculural College
* should be developed to unprove staff development and téaining, including

No. 24

training abroad.

In order to strengihen thé communication and coordination. betWeen research
and extension it is proposed that extensxon subject matter spec:ahst posi-
tions be estabiished in each éxiension 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 rcsearch mst1tutes and for in the agncultural umvermty or college

- of their reglon
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~REPORT OF THE J OINT PAKISTAN-AMERICAN
AGR!CULTURAL RESEARCH TEAM

CHAPTER T

INTRODUCTION. ..

The joint Pakistan-American Team on Agricultural Research oriéxnated from the
visit of Presxdent Mohammad Ayub Khan to the Umted States-in December 1965

At the Whlte House dmner on December 14 Presndent Johnson expressed hlS 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 the magic wand of just freedom alone.”

President Johinison offéred the services of h1§ science adviser; Dr. Donald Hornig, ‘wﬁh
a ‘team of medical teéachers and scientists to ‘work with Pakistan medical authont}es in
1mprovmg rural and public health services in the country

1n respondmg, Pres.!dent Ayub referred to the great beneﬁts from: the feam 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 keepmg with the wishes and the des;res and the
endeavors of the people.” : o :

' “The fext of the exchange of toasts between Presuient Johnson and Presxdent Ayub
IS attached in Appena’m L

On Ame 30, 1966 at the termmat;on of the v:sn of Dr Hormg and his, medxcal science
colleagues in Pakistan, they met with President Ayub and identified a number of specific
problem areas for further joint attention. These relatéd primarily to health services, science
education, and family planning. But reference was made also to agricuttural technology in
the future development of Pakistan, and Dr. Hornig advised that the U.S. was prepared to
send three or four American experts to join. with Paktstan experts, to conduct ‘a review
of the current efforts in the field of agricultural research to determine what might be done
cooperatwely to strengthen them.

¢ Dr. Abdus ‘Salam, science adviser to Preudent Ayub malntamed contact with appro-
priate U.S. Government officials to insure follow up action on the agrlcultural research review,

Team Membersh:p and Procedures -

Arrangements for the Jomt Team were tentatwely agreed upon durmg 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 I1. T



The three Pakrstan members of the team were ‘in the Umted States from February 2
to 25, 1968, and visifed -rescarch institutions of the U.S. Department of Agriculture, the
Land Grant Universities, private foundations and industrial organizations to obtain first
hand information about planning, organization, coordination and conduct of agricultural
research and refated services in the United States.

The itinerary, with institutions and‘individuals contacted, is shown in Appendix III,
and the Summary of Observatrons of the Pakistan team members in Appena’:x 1 V.

The four American members of the Jomt Team were in Pakrstan 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.-

Terlus.of Reference

The terms of reference of the Joint Team were reviewed with S'ecret‘ary S. A. M. Khan,

Ministry of . Agriculture. and Works, at Islamabad. on Thursday, March 14, 1968. The

charge to the team was to determine the admrmstratlve and orgam&zatlon measures to be
recommended in order to achieve the following obJeotwes

1. Improve national and/or provmcrai-wrde coordmated research programs in grven
© ' fields or problem areas. :

2. Assure mter-dlserphnary research efforts for simultaneous attention to related
aspects of agricultural development

3. - Assure effective coordination of research with regulatory work, marketmg 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 agrrcultural programs

5. Provide for more effective linkage with new technology of other countrles and
from the speelahzed international agncultural research centers. :

' 6 " Improve incentives for young men to engage in professional careers in. agrrcultura]
_development. :

7. Explore the adequacy of research services, including trained scientists, field and 4
laboratory facilities and equipment and operating budgets for a sustamed fiow 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 conservatron and use of natural
Tesources,

The Joint Team did not assess performance of mdwrdual research pro;ects or the
detailed needs for budgetary support, facilities or equipment of selected laboratories or
institutes. Attention was focussed on such deficiencies generally, and on problems of organiza-
tion and procedure which have broad significance in the effectiveness of agncultural research
in Pakistan. : Cee e
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Organization of the Report TR

Chapter i glves a bnef account of agricultural development in Pakistan smce 1958,

sment of some of the major research deﬁc1encxes recogn17ed by the ’I‘eam

Chapter III isa review of elght problem areas that wequire further research emphasm
These are indicative-of fields requiring new technology inputs and the review is not intended
to identify all such' problems confrontingagricultural development in Pakistan. The emphasxs
is- on further research needs rather than on what has becn accomphshed

Chapters v, V- and VI prov1dc an anaIySIS of means for improving research support,
planning, execution, development and coordination; with specific -recommendations’ on
these matters.

Chapters VII and VIII consider reIauonshlps of the government supported research
with international research’ agenc1es and programs, and w1th the rap:dly expandmg agrlcul-
tural mdustrles of Paklstan o

. RN

-Chapter IX is concerned with the agrmultural universities and ‘colleges. It includes
suggestlons for then' f‘urther 1mprovcment and part1c1pat10n 1n research

Chapter X discuisses problems and ineans of transmlttmg reséarch results to farmers,
and Chapter XI offers suggestlons for the 1mp1ementat]on of the report '



CHAPTER 1
AGRICULTURAL DEVELOPMENT IN PAKISTAN, 1958-68

The change of government in [958 was followed by an acceleration of economic deve-
Topment 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 changes in institutional developmcnt produc—
tion and research have already been accomphshed

Institutmnal Development

The Agﬂcu]tural Development Corporauon was orgamzcd as recommended by the
Commission. This served to separate the procurement of supplies and operatxonal 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, warchousing, 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 mcrcaslngly 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 m Agncultural Value Added 1947/48 tu 1964/65 Alt Paklstan
: (in 1959/60.prices)

'I"ren_d Rates of Growth per Annum*

1949/5010 1958/59  1959/60 to 1964/65

Total Agriculture 1.1 . 3.2
“Majorerops .. L IR B ¥ TR A 1 A
‘Mihorcrops ... .. L L1 36

Livestock e L Rk N L9
_ Forestry S 2.3 3.2
Fishery ~ .. ¢ .. L 62 49

* Least squares estimate of “b” in the equation: log Y—a + b, time,
Source . —Statistical Bulletin (27), August, 1965, pages 932-3.

The tnphng of the agncultural growth rate; from I 1 per ‘cent prior to 1960 to 3.2
per cent in recent years is a remarkable achievement. Many factors are mvolved 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 mcrcased incentives to fanners
through guaranteed prices and subsidies for production inputs.’ ‘

_The high priority assigned to agriculture in the Third Five Year Plan and- the personal
attennon of Pres;dent Mohammad Ayub Khan and other government leaders have been
n1ajor factors for progress in this sector. The marshalling of Jorganizational 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 rcPort of tht. Food and Agricultural Commlsswn 1dent1ﬁes many problems relating
to the planning, organization and coordination of research. It also includes important
recommendations including the following:

1,-.:-;_;Agncultural research should be planned on a natmnal bas1s wlth emphams on
research to increase production. The Central. Government, .through, the Ministry
-of Food and Agriculture, should assume greater responsibility for research

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

3



¢+ 3. -The Agricultural. Reséarch. Council should consist. primarily- of scientists from
<. 1. goverpment departmentq umversmes and other pubhc and prlvate research
~orgatiizations, - PR : - s S

4. The Pakistan Central Cotton Commitice and the Jute Commitice should be
abolished and amalga:mated wn;h the’ Agncultural Résearch Council with special
council committees lookmg after the mterests of these principal foreign exchange
earners. ‘

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

Smce the Commission Report the Central Government has reduced its. research fune-
tions, with some Central Institutes transferred to the Provinces, Problems, of coordma’uon
have, therefore, been increased rather than resolved.

he 1mprovement in agrrcultural research capability in the past decade has been mini-
. mal and little has been done to follow up or implement the constructive recommendatrons
on research of the Food and Agriculture Commission of 1960.

Continuing Deficiencies in Research ~ '

-~ The terms of reference for the Joint Team have made it desirable to focus more on
the deficiencies in research rather than on the research capability of the country It is only
by -a recognition and analysls of deﬂc1en(:1es that recommendatrons for 1mprovmg -and
accelerating the research program can be. developed. The Team, therefore trusts that
in view of the Team’s assignment Pakistan scientists and oﬂicmls will not cons1der 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 adrmmstratlon and (b) those related to the conduct and coordination
of research. The former must be, corrected by basic changes in governmental procedures
or by the, development of semr-autonomous research organizations which can use more.
flexible procedures than govemment ‘The second group of. deﬁcrencres 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 specialists in the governmental helrarchy,

" (b) the lack of inéentive to scientists due’ to failure to’ reward merit in seIectmn, pro—
“1 motion and salary, o Lo o , ‘ 4

(o) failure to delegate authority at all levels, and

' ,(d) tune-consummg procedures, especially in matters of ° ﬁnanc1al sanctlons and
in the selectlon and ass:gnment of personnel Ton

Other deﬁcrencres are.

- (a) lack of adequate research in some 1mportant subjects or problem areas, '
(b)- madequate funds, and undue delay in making funds available;

6



(¢) lack of cooperation within universities and research institutes and between research
agencies at a glven location or w1thln a reglon,

~ (d) inadequate’ staff and msuﬂicmnt attcntxon to staﬂ" development

(e) inadequate linkage with 1nternat10na1 research programs and foreign research
agencies, and

(f) lack of eﬁ‘ectlve halson w1th agncultural extensron and development agencres. N
The subsequent sectlons of the report w111 further analyze these deﬁc:encres and suggcst
means for correctmg them. e



CHAPTER 1l

'PROBLEM. AREAS IN ‘IBED OF FURTHER
‘ RESEARCH ATTENTION

Although creditable progress has been made in some fines of agncuitural research
in PaKistan in recent years there are a nuniber of important gaps in the development of
lmproved technology essentnal fo- progresaave agrlcultural development :

The eight problem areas d1scussed in this Chapter are not llsted in order of priority
and are 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 production to redvced 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 pew varicties
and practicés from the coordinated wheat improvement research scheme conducted for
many years by the Government of Mexico and the Rockefeiler Foundation, and from
the International Rice Reseurch 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 outsianding advance accomplished by giving
high priority to agriculture and by furnishing vigorous leadership from top government
officials. There are, of course, ceriain calculated risks in this accelerated program, in which
biological forces are involved, and safeguards must be taken as prompily as possible to
protect the advances made. :

The rescarch 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 consirued as critical of the present and. past accomplishments. They are directed
toward the future.

Crash programs in any country for a rapid introduction of eiotic crop varieties with-

out adequate previous testing are hazardous, especially because of the threat of indigenous

“pests and diseases. In the Unpited States and in other agriculturally 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 dynamlcs of crop pathogens is well 1Hustrated by the sequerce of diseases which
attacked the oat crop in the United States in the decade’ begmmnd in 1945. High- -yielding,
short-strawed varieties selected from hybrids involving the Ficforia parent strain from
Australia, were accepted enthusiastically by farmers. Four years after their introduction,
in 19435, they covered about 90 per cent of the oat acreage in 1[owa and in areas of adjacent
stcttes

- A pew form of Helmmthospormm 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-'
torig parentage, by varieties resistant to the disease, reduced the loss to only one per cent
in 1948, But the newly introduced varicties proved to be susceptible to Race 45 of crown rust,
and to Sepforia blight, which caused losses rangmg from 15 ’to 30 per cent between 1949
and 1953

The spesd w1th which wrulent plant pathogens can’ reach epidemic ‘proportions, in
areas planted to a single variety of to a few closely reiatéd varieties, is demonstrated also
by the experience in the United States with the Race 158 of stem rust of ‘wheat which was
first observed in farmers’ fields in 1950. This disease built up to massively destructive pro-
portions in 1953 and 1954 when 60 to 75 per cent of the potent;al durum whe'tt crops in
the country were destroyed

a The dbove [osses’ occurred in sptte of a long’ history of outstandmg research on cezcal
rusts by the U.S. Department of Agriculture, the University of Minnpesota and the Domi-
nion Rust Laboratory at Winnipeg, Canada. The losses were curbed only after action
was taken by the U.S. Department of Agriculture to (1) strengthen the nationwide plant
dtsease detection- services, (2) increase the research’ staff in plant pathology and plant gene-
tics to accelerate the identification of new sources of resistance in the host plant, and (3)
improve theé capability of the cooperative foderal-state crop breeding programs to incor-
porate promptly the disease resistance factors into acceptable commercial varieties.

" The cereal rusts have beén damaging in the past in Pakistan and can be expected to
be so in the future. An excelient summary of the nature and extent of this problem is pre-
sented in the journal, Agriculture Pakistan, Volume V1, No. 4 for December, 1955 in thé
article “Wheat Rusts in West Pakistan™ by Abdus Sattar and Abdul Hafiz, pages 52-63,
This report states that in 1947-48 the wheat crop was reduced by two million tons in ‘the
Indo-Pakistan subcontinent as the resuit of widespread rust damage. In 1953-54, another
eplphytottc yéar, the combmed leaf, stem and stnpe rist attacks réduced both yteld and
quality of the crop And in 1958.59" stripe rust mfectlon damaged the wheat crop in the
northern. areas of the Provingce. As pointed out in the paper by Sattar and Hafiz, “Such
eptphytottc yea,rs although not ¢common, are repeated a,lmost after every 5 or & years.”

Mexipak wheat was under hmited test beginning in 1962, so o that data on adaptation
were available before the rapid expansion in, acreage of this variety in 1966 and 1967.
But Mexipak is suscepttble to the rusts in Meéxico and in 1966 one collection of Race 42 of
black stem rust was made from a field of Mexipak in Pakistan, In Y967 a number of collect-
ions of Race 42 were made in Mexipak fields. Rust damage has been minimal in 1968
but the future is uncertain. With a susceptible host variety grown over widespread acreages,
and a virvlent pathogen present, the extent of infection and damage will depend largely
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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 participation of plant pathologists in the coordinated.
wheat scheme which is now largely concerned with plant breeding and has only Yimited
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 stafl; and an annual conference of the research workers to assess Progress and
to review problems in this province-wide schetme. ' '

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. Bacwerial 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 Pakisten which had not previously been observed by the IRRI staff. These problems
must be solved through a vigorous research program. ' o

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 Research Institute at Tejgaon, Dacca,
are not adequate for the task. Plans for a new rice research laboratory and field station
at 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 estimated increase in
agricultural production and their importance is also 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 miliion.

Fertilizer requirements for the major crops 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.
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The field work has not béen fully related to soil series or to chemical properties such
as the level of available nutriénts. 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 crops, the effect of fertilizers on root systems, aiid the efﬁcmrcy of water
use have had very httle study

"Re'search on fertilizer use needs to be expanded at' many locations in both Provinces.
1t should be an integral and important part of all coordinated ¢crop improvement schemes.
1n 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 triais should ve estabhshed at research insti-
tutes and at the universities.

The Pakistan fertilizer industry is developing rapldly and will be large and mﬁuen-
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 scheme 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 T.A Q. the use of feruilizers is a “Lead Practice™. Research on
fertilizer use should be associated with good plant protection, improved seed, and other
elements of modern iechnology appropriate to local conditions, The association of indus-
4ry, 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 ben.eﬁts of such a research approach are difficult to assess but it seems reasonable
to agsame z 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 of irrigation in, West Pakistan has been handled primarity by engl-
‘ neers concerned with the construction of dams and large irrigation canals. There is 2 paucity
of research on management of water and on the water requirements of the various crops
grown in this region.

Knowledge on the time, frequency and amount of irrigation to produce maximum:
yields and 1op 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 bccome
" available.
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Recommended- practices from this research program will be required to (1) improve
efficiency and avoid waste of irrigation water, (2) avoid over-irrigation which contributes -
to the ex1stmg problem of waterlogging and salinity and (3) guide extension workers for
more effective demonstrauons of effective 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 fift pumps and wbewells. At the present time there is little or
no research information to guide the efficient use of water in this type of irrigated agri-

culture.

_WA.PDAJ and SCARP offer excellent 'Ofgénizational bases through which problem-
oriented research on water use and soil management could be sirengthened in West
Pakistan. -

The Agrlcvitural Universities should eslabhsh courses and aIso conduct research
associated with teachmg 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 speciahzed
training in ﬁelds related to water use problems. :

Crop Pri)tection '

There is 2 widespread recogmtlon throughout Paklstan of the serious problem of‘
losses due to- pests and diseases in acrlcultural crops and livestock.

~ Dr. Khawja Abdul Hag, Entomologist ‘of the Ayub Agriculturai Research Instltute
at Lyallpur, in his presidential address to the Entomology Section of the Twentieth Ail-
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 regmns of the world have been tabuiated as follows

Losses due to:

Region 7
" Insects  Diseases  Weeds . Total
_ (per cent of potential production) -

North and Central America .. S 9.4 113 8.0 . 287
South America- .. U {1 X 1527 78 330
Europe .. . Coa 5.1 T 131 6.8 . 25.0
Africa . R .. .. 130 12.9 157 . 416
Asia .. .. - Lo 2009 113 11.3° 433
Oceania .. .. S 70 0 126 8.3 27.9
USSR and P.R. of Chma _ e ..o 105 10,1 0.1 29.7
Average .. .. .. o123 118 97 . . 338
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Dr Haq calnulated the monetary loss in terms of natlonal income for Pakzstan as
follows ' P

"‘Takmg the ﬁgure of loss for Asna asa standard for. Paknstan and takmg the natlonal
income of our couniry in the sector of major and minor crops for 1965-66, which was
Rs. 1442.6 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 vork out.to Rs. . 736.6 crores.” .

It is esumated that Pakistan ‘will spend Rs. 58. 3 crores on crop protecuon durmg
the Thll’d Plan period.

There is ample evxdenoe from discussmns 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 tlmmg and fre—
quency of apphcatlon

Research is n.eeded on the health hazards involved from ‘pesticide ‘residues, and on
quality control to ensure effective formulations. There is néed also for more accurate data
on the cost of varlous means of controllmg insect pests, rodents and weeds.

New techaiques 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 néw low volume.spray techniques, should be
evaluated and designed to suit the power and cropping conditions in Pakistan.

The special Plant Protection Re{riew' Team on crop protection requested by the
Government of West Pakistan, in its report to the Govemment on December 18§, 1967
stated: .

It obvmus that plant protecuon as it is now bemg canducted by the pub'nc sector
is madequate and 1nefﬁc1ent ”

- The Team recommended that private mdustry be given a greater role in crop pro-
tection operations, in view of the massive dimensions of the crop. protection task. through-
out the country. It is 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 practlced is not based on adequate research find-
ings. Effective insect control programs include sound biological, field evaluations of
the current pest problem by highly qualified professional personnel. The future success
of any valid plant protection program is dependent upon the utilization. of the se1-
vices of compr:tcnt scientists assigned speczﬁcally 1o these dutles

“Field -research is positively cssentlal for any realistic solution of a pra(:ticai pest con-
trol problem. it-is evident to us that properly- conducted ﬁeld tesearch has been
insufficient in West Pakistan.” - : :
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The research to guide moie efﬁclent 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 Government.
These ‘problems are nationwide and not limited to a single province or region. The object-
ive is to develop effective systems of control for all pests attacklng a crop rather than
a method of control for 2 smgle pest :

If a central “Dlrectorate” 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 ca:rled out
wherever the pest problems exist.

Diversification

The prospective attainment of seif-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,
puises, feed grains, forage, cotton, jute, vegetables and fruits. Diversification would include
also an expanswn in productlon of poultry, dairy and other livestock. '

Pakistan. recently served as . host to the CENTO Nutrmon Semmar attended. by
experts from Iran, Turkey, Pakistan, the UK and the USA. This reflects a deep awareness
of the need to improve nuirition, partxcular]y through increased use of high protein and
protecuve 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 developmg improved varieties and production
practices.

The prospects for more effective rescarch on the rough graing including maize, sor-
ghum, and millets, by utilizing germ plasm or varieties and new production. practices from
other countries are exceilent. Wlthm a few years Pakistan could be as far along with the
improved production of these crops as 1t now is with wheat, if coordinated research schemes
are esta.bhched

‘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.
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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 husbandyy, animal health, and agricultural economics. Such research
could appropriately be a part of a regional international project for range management
studies on problems common to West Pakistan, Afghanistan, Iran and Turkey.

‘Eeconomic 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 vegetables, near the cities. Success depends
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 permlt a good return -to fruit and vegetable growers for their
operatlons ' C N :

As dwersrﬁc'ttlon increases there will be need for addltlonal 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: forelgn outiets for alternative crops and tivestock products

/

Agncultural Engmeermg

Bullocks supply most of the power now used on Pakisian farms. but tractor power
is gaining in importance. The estimate for the number of serviceable ractors 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
mtenswe cropping, again requlrmg more power and more. specializéd machines, . -

The greater and more eﬂic1ent use of fertlhzers must be supported by equ:pment for
accuraie distribution at precise rates and depths for each crop.and seil condition,. Yhere
is a dearth of such equipment in Pakistan and researchand development, including field test~
ing under farm conditions, must be done by men with agrlcultural engmeermg competence

. Studjes have shown that countries wsth low power inputs per acre- of cultrvated 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
. ¢rop production, No similar data are available for East Pakistan. Studies also indicate
that about .2 horsepowet per acre is the minimum needed to produce high yields of crops.*

1t 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 1o the Governor of West Pakistan by G. W. Giles,
consultant in Agricuttaral Engineering, . ‘
|
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requires appropriate. plows, tillage implements, seeders-cum-fertilizer - spreaders,: and
harvestors. There are 367,487 farms in- West Pakistan holding 25 acrés or more with an
average of 54 acres. The mechanization of any substantial number of these farms will
require added tramed manpower not only to operate but also to service farm machmes

There are about 4 5 rmlhon farm hoidmgs of less than 25 acres, averagmo 6.3 acres
where additional power will continue-to:be supplied largely by bullocks. Improved farm
implements are needed also for such farms as they adopt new practxces and 10 1mpr0ve
theu- efﬁcwncy _ .

. ‘Even tho'ugh the farm- holdings of East Pakistan averfage smaller in size than West
Pakistan’ it is expected that mechanization of farm operations will increase. Additional
irrigaticn by pumping is projected to supply more than one million acres with water during
the dry season. This will establish double and triple cropping on these farms. A number
of power tillers:are. under trial in East Pakistan to determne the makes most sultable for
the Province. : : : : :

- Agricultural engineering technology is needed. in the handling of many problems of
irrigation and ‘drainage. More accurate specifications should be- available for irrigation:
pumping equipment for high water flow efficiency and minimum cost of operation. This
research involves close collaboration of engineers with crop and soil scientists. Engineers
trained for landshaping and for designing more efficient distribution systems for irrigation:
will be required in large numbers as more premse agmcu]ture is practlced under new pro-
ductxon technology - o

-Resea_rch on agrlcilltural engineering - problems is extremely déficient at-all of the
agrigultural research . institutes and at the- agricultural universities. Stch research should
be handled as- closely coordinated efforts in -which soil scientists, crop productlon
specxahsts, entomologlsts “and economlsts partlclpate : g

Thcre s a dedrtn of agncultural ‘engineers for manufacturmg, desrgn development-
and research in Pakistan and few well trained agncuhural engineers available for
extension and education activities: Most of the engineers in the country: are trained to deal
with civil or industrial engineering problems and they have little experlence and knowledge
in- the apphcatlon of engmeermg prmc:ples to agnculture

The Agricultural Un1ver51tles should develop stronger departments of agncultural
engmeenng with emphasis on power and machinery and on soil and water-problems. Shorf
courses and work shops should be offered in add1t1011 to degree courses.

Agncultural Economlcs

The rap1d adoptlon of TEW technology, with the inputs of 1mproved seeds hlgher
* levels of fertilizer use, pesticides, assured irrigation, and machines changes the pattcms of
production on-farms, Pakistan is experiencing this adjustment t¢ commercial agriculture
in wheat and' rice production. Similar néw technology and higher inputs will be utilized
for other crops in.the near future and the farmer will bc confronted w:th several.
opportunmes of i mcreasmg his productmn and income. : :
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An nnportant mdueement for the adoptlon of new teehnology and rrnproved manage-“
rnent systems isa conv:ncmg demonstratlon, that change will result in an improvement in
the’ econontic well-»bemg of the cultivator. Farm budgeting studies are needed to illustrate”
that more efficient agneultural product;on can be achieved by utilizing new’ and. readnly‘f
available technology and production inputs. These studies first must establish physical input-
output relationships and then develop data on costs and returns of vanous enterpnses
and combinations of enterprises, utilizing different resource mixes,~ -

_ Not onl j must gmdanoe to farmers on proauctlon costs and returns be mor° prec1se :
but also, government ctﬁclals laeed wnh quest:ons relative, to_Jevels of price supports, .
subsidies, and other incentives must have more effective gmdance based on economic
re-?’ea.rch‘,',;‘-;,w:i' R RN SO PP S Poan i dnnoactn i

... Development of the agricultural sector will create problems. of production and_dis-
tribution that have not been present in the previous, largely subsisterce tural economy..
Socio-economic research is essential not only for guiding the allocation of resources to
reach. the goals of self-sufficiency ‘but also to- anticipate, identify. and develop - tentatwe
solut:ons to problems that: wxll emerge onge this. goal is achieved e SR TITEENTI

o Res'ear'chw in the natural scien(:es’providesth'e'data a‘n.d: knowledge needed for:the intro--
duction of new: technology on the farm. And developed countries have found:it advisable:
to have agricultural economists associated ‘with natural scientists in planning ‘and. inter-
preting production research. The Team found very little of this in- Pakistan, almest none
at the research institutes, ThlS deﬁcleney shouid be corrected a8 so0n as quahﬁed staff
areavallable AR S ‘ e - s

Tt has been pomted out’ that the rapld achlevement of self-suﬁimency in food grams
will bring about a''sharp reduct:on in the P.L, 480 counterpart funds that now finance a
substantial part ‘of Pakistan’s development program. The achievement of d arketable
surplus of wheat ancl nce wzH present problems of forelgn markets and an ar\alysu; of such
and the productxon of other crops to dlversuy the agncultural sector. In any case, 1ncxeased ‘
production and more production alternatives make it more eséential to have good CCOHOIDEC .
data on which to base national agricultural policy and plans. ' '

The sta'astxcal base for the' agrlculture sector needs: to be steadily 1n1pr0\.'ed It ‘will
requn'e the servmes of more econom;st-stat:stlmans and a contlnumg resea,xch program N

There have been many fore:gn agricultural economists involved in selected research'
projects in Pakistan but little has been done to strengthen the institutional capability for
either research of teaching in_this important field. Although the agnculwral universities
are conductmg research in connection with their graduate trammg progro.ms both problem -
selection and’ analysis are restncted by the lack of research funds. ~Furthermore, this
research - is charactensucally descriptive rather than problem oriented. The Univexsmes;
therefore, should strengthen thear teachmg and research staff, engage in farm. budgetary
studies and  cooperate in economlc studles of speexal pro_]ects such as SCARP':T;
1 and II.
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As qualified. personne] become available an economic research. unit should be estab-

hshed with top quality leadershtp in thc Agncultural Research Councﬂ as Well as in the)_j
M:mstry of Agricultore, East Paklstan Agmcultural economics research is a basic and
integral part of the research pro‘blem areas prev1ously reviewed .in ;this chapter and 1t is .

zncxcasmgly :mportant in. a country undergomg such rapld agrtcultural growth
Animal Product:on ai_l_d Health .

Economic development produces a combination of circumstances favourable to

increased i output and usé of animal products $6 that commonly occurrmg protem gaps m
human diets may be narrOWed Research chould be dxrected to thls end

The principal sources of animal protein are milk, meat from cattle buffaloes, goats’

and sheep, poultty and fish. The potential for increased protein production from all of these

sources is great but many -of the present obstacles must be solved by expandmg research

“on. 1mmed1ate cnncal problems

Nutrmon Challenglng opportunmes for hvestock 1mprovernent through xmproved"?
nutrition exist in Pakistan. Research in this field is 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, the effective feeding of these materials, with other available indigenous mare-. -
rials, must be worked out through researchto determine their nutrient components-which..

can be combined into balanced rations. Some nvestigations; of this nature:are underway
at the veterinary research institutes but the efforts need:to be expanded. Rescarch in this

area is particularly significant as it relates to the growing poultry and dairy feed indus--

tries. These commercial enterprises must coordinate feed formulations with regional
requirements. = Research is also needed to determine the feed efficiency, of certain local

fodders and rough grains that can be produced on merginal land as well as on deﬁmency .

condttlons such as trace elements mmerals and vatamms in parncular regtons

'_ Breedmg AIthough htgh producmg, envuonmentally adaptable and chsease rcs1stant'

md1v1duals have not been selected and cstabhshed as. foundanon stock for future breed-,.,'

ing research programs.

The serious problems. of irregular, inapparent;ovulation in the buffalo has resulted

in low. productivity. If the buﬁ'aio 18 expected 10 compete more effectlvely w;th cattle, in

breeding efficiency, research is needed to evaluate and improve its reproductive physm-
logicaloharactensttcs i SRR

TR

, The questxon of the de31rab111ty of upgradmg hvestock by mdxgenous selectlon or by
mtroductlon of htgh producmg exotic species arises regularly If investigations usmgtmport- .
ed breeds are to be carried out. adequate base line herds. of uniform indigenous stock must
first be estabhshed with breedmg then confined to controlled herds in order. that scwnt:ﬁc_ -
m’ﬂsurements may be obtamed This wo,rk should howevex:, be camed out by competent?'_

gcnetlczsts in accordance w1th a carefully de31gned plan Expcnmental work may be started
by importing deep frozen semen rather than live animals.
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Imported lines of poultry are p?aftioilldrl'y viilnerable to adverse climatic conditions
and local diseases.. Research is underway in Pakistan to establish ‘useful breeds by cross-
ing imporfed lines with hxghly resxstant Tocal breeds. Laboratory trials ndicate success in
improving growth rates and ‘égg-production but fufiber trial$ are necessary to determine
field adaptability.

FOY ST e S TCL 0 2 FIRL AN U S ST SN TR

Health: Many of the devastating diseases of animals in Pakistan have been controlled
-8 & resylt of research on:new or-improved. vaccines -and other biologicals. However, a
-number, of other diseases and, parasites, for. which . effectwe coutrol methods do not yet
eXist, still take a hc-aVy toll.. Several of these are; currently under investigation by university
or research institutes in Pakxstan Further research. sapport is needed to develop, more
effective vaccines for Ranikhet disease, hemorrhagic septicemia and foot and mouth drsease,
and to find new methods for parasite control in all classes of animals.

“The comparatrvc mﬂuence of dlseases and low' nutr:twe status on fertlhty thtes in -
_'lwcstock s not. been elucidated, Bef'ore eﬁ'ecuve breedmg prograrp.s can, be estabhshed

“these factors must be determmed _
e

. Management: A great ¢ deal of research should be focussed on management practloes
‘in lrvestock development: i is essential to know acceptable stocking ratés under dlﬂ'erent
‘:eondxtrons, ‘the design of housmg or pen construction, particularly for poultry; and- the
;selectlon of' the proper type of anlmals for specrﬁc enwronmental condrtlons

Ducks afe a hardy, dlsease resrstant and highly adaptable class of poultry Selected
va.netles under efficient management.are good: egg producers as well as good ‘meat. ,blrds
Although duck eggs and duck meat are not extensively used research aimed at increased
-productivity and marketing practices could make a valuable contribution to increased pro-
tein availability. The.expanded.utilization of these products could be st;mulated through
.eiTectwe extension service: programs . . o L .

Sheep and goats m adchtlon to supplymg 51gn1ﬁcant amounts of meat a.nd mﬁk

IR

-of wool and meat and to increase milk output in. goats. Investigations using selected females

and high quahty males ina breedmg progiam t "1mprove wool quality are encouragmg
This type of research effort is most apphcable m West Pakrstan but certam a.spects also
have potentials for Bast Pakistan.

" Pond Fisheries: Under-good manageinent fertilization- and feeding, ponds can pro-
" duce up to 5,000 pounds of fish per acre. But in Paklsta.n the usual croppmg amoums 10
? only-200 to 300 pounds: per acré. i : - e

East Pakistan, partrcularly, has extenswe Iesources for ﬁsh culture whlch should be
explolted to, provrde mcreased quantmes of protem for human use.

i

research on (1) control of aquatic weeds (2) fish diseases (3) ﬁsh cuitural practxces arid (4)
species adaptabrhty Current ‘efforts dre confined to ths raising and voiunta.ry ‘distribu-
tion of fingerlings. Fxtension’ demonstiations of fish culture techniques and pond managc-
“ment have not been established and at this hme no mstltutjon has undertaken tra.mmg
and research in this important field. - :

1



CHAPTER- IV

[ R

OF AGRICULTURAL RESEARCH

' The Paklstan Agncultural Rcsearch Councﬂ o
There is somie' uncertainty’ with- respect to the respons;blhty fcr agrrculture and ilie
‘¢xtent to ‘which the Ceéntral Government should-participate in this sector. The' experience
“of recent years, with’ the strong pérsonal interest of President Ayub Khan in the rapid
“development of agriculture, furnishes conclusive evrdence of the 1mportance of a s1gmﬁcant
leadership role from” Central Govemment e :
.. The avallablhty of food and of other essentral agrrcultural products, is a matter of
.concem to all of the people of a nation, ‘The jomt attention to agncultural development :
"by the Central Government and the Provinces is, therefore, _essential. Problems must be
approached frcm a posmon of cooperancn and col]aborancn

The need for close c00perahon in agmculture is partrcular]y essentral in the ﬁeld of
‘ research The development and apphcancn of new knowledge to increase. productmty in
agriculture is a major factor in-a solid base for economic and. socml progress. In develop-
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 TESOUICes.
: Coordmatlcn of effort attains a specral order: of 1mpcrtance e : ‘

. The Pakrstan Agncuitural Research Councﬂ is generally recogmzed as havmg a major
'-'responsm:hty 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 operates is not in a position to supply the important
_support and coordinating 1eadersh1p for agncultural research 80 nnportant at thls stage of
‘Pakistan’s agucultural deve]opment

' The Team has reviewed the crrgm and history of the Councﬂ its orgamzatxon ‘and staﬁ"—
ing, and its difficulties and deficiencies, as a basis for recomnendmg an 1mprcved crgamza—
tional and ‘operational structure for the Council.

Thc Pakistan Agricultural Research Council, the counterpart of the Indian Council
- for Agricultural Research, was established in 1951 as-the Food & Agriculture Council of
Pakistan. It was replaced by the present Agricultural Research Council in: November 1964
on thc recozmnendatrcn of the F ood and Agrrcultural Cornm:ssmn '

The Council consists of 27 menibers, with thie M:mster for Agncuiture ‘and Works
as its Chairman and the, Secretary, Ministry of Agriculture and Works as Vice-Chairman.
It has been decrded tecently that the Provmcral Minjsters of Food and Agnculture should

.also be Vlce-Chaxrmen .of - the Council. The members include. representatwes ‘of the

. Mlmstry .of ‘Agriculture and Works, the Planmng Dmslon, Mlmstry of Fmance

 Provincial Agriculture Departments, umversmes, promment se1entrsts, prcgresswe farmers,
and Vice-Chancellors of the Agricultural Universities.
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'I_‘he Councrl derwes 1ts mcome from the Cesses collected under the followmg Central

;—;:I,,;;,:Agnculture Produce Cess: Act 1940 lrihmries S Do Dan
2. Oilseeds Committee AGt, 1946.° /77 74 1" s

3 Eooontt Connmttee Act 1944
4_.,.;_5Lac Cess Act» 1930

Tihae

20y 1

The annual mcome is about Rs L5, nfullxon

:The techmcal staff consists of two Directors of Research-=one for" Agnculture and one
for Animal Husbandry. Each Director is assistéd by one Assistant Diréetorand one Technical
Oificer. In addition there is one Editor and one Sub-editor responsible for publications.
The rottine admlmstratron of the Councrl 1s handled by a Secretary, wrth the necessary
clencal staff; - ’

The Council works through five Techmcal Committees and one Policy, Llalson and
Finance Conintittée. Hitherto the main activities of the Council have 'been confined to sup-
plementing the funds of the Provincial/Central Governtient Départments and the univér-
sities, primarily for ﬁnancmg research schemes of short duration. They may be extended.
The new program ‘schemes are initiated by individuals from the various research institutes
or umversmes and when forwarded to the Coun011 thcy are ﬁrst examlned by the Directors
tions of the Technical Comumittees are comrdered by the Policy, Llazson and Finance
Committee, it which the chairmen of the Technical Committees are represented, and finally
the schemes are approved.or rejected by the Council. Schemes ofan urgent nature are approv-
,ed by the Charrma.n hlmself EE :

Major deﬁc1enc1es of the present system are :—

I Most of the schemes subzmttcd't ' the Counc :are “prOJects of narrow scope.

2 There is no over—all coordrnatlon of research since the Councrl is concerned
" only-with those individual schemes which are proposed to it for financing.

This precludes the effective assessment of broad problem areas and the design
.of modern multi-disciplinary. research to resolve,or-e]iminate; such problems.

. ‘The procedures followed it sanctlomng the schemes are cxcesswely time-
" consuming and result in Iong delays in the 1mplementatlon of the schemes,
Finarnkial sanctions required after a project is approved are especially time-
_consummg .

i setoaioesn St Y S

4" The schemes aré-of short: duration and th:s presents athfﬁculty in finding and

retaining” scientific staff ‘'with” the requisite quahﬁcatrons and experience,

. The rapid turn-over of research personnel in Council-supported, temporary

_ schemes | hampers development of . effective research resnlts on agricultural
;problems whrch rcqulre conunumg, long-range attentron :

2



- Funds of thé Counicil aré entirely inadequate for the scope of the rése'aréﬁ which

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

The Council, as set up under the Agriculture Produce Cess Act of 1940, doc esnot
have sufficient flexibility to function eﬂ'eetwely

_;;-.: e

Many members of the Council are non:technical andt] the number is larger than

-~ is desirable for efficient functioning of a Council.

The technical staff of the Council is inadequate to cope with the \x;orlr‘eﬁ‘e'ctively
and the absence of a technical head of the Council is a hand1cap in the proper
functioning of the Council as a scientific body.

9. . There is no arrangement for the systematic collection of research information
- inthe country and abroad and supplymg it.to the. research workers concerned

) There is madequate provrslon for b ngmg screnusts together and provrdmg
" them opportunities to "discussion and exchange of ideas through symposrum,
- seminars, or conferences.

o

_ The Team reeogmzes that substantral change ,ls requrred m the orgamzatmn, functrons,
and procedures of the Councrl wrth the foIlowmg basrc prov1srons

. The Councll should serve as the prmezpal techmcal arm of the Mlmstry of

Agrreulture and Works, in strengthemng agrnculturai science and technology

_ _' " in the country and in keepmg the Ministry abreast of research developments
. in Pakistan and abroad. ,

“Fhe Council should have an- actxve, posrtwe role in 1dent1fymg problems
- confronting Pakistan agriculture and in’ planning, with appropriate- research

organizations of the Provinces, the agricultural univérsities, and other organiza-
tions, cooperative and coordmated research progects for the squtron of such
problems, : : o

The Council should have a cadre of well qualified scientists who would parti-
cipatein research’ schemes, and in case of research of broad regronal or national

- significance, may serve as coordinating leaders of the projects.” The develop-

ment of the Counecil cadre.and the system of selection and promotron on merit

. is discussed further.in Chapter.V...

The Council should work pnmanly'wuh ‘and througih"fhe eiiisting fesearch

- institutes, universities and other- organizations, but should be authorized to
. establish spec1a1 research: 1nst1tutes or directorates for partmularly important
- problem fields of natronwrde scope if thrs becomes necessary.

The Council should be a technical body consisting prirarily of leading scien-

_tists in the respective disciplines relating to agriculture. The membership of the

- _ Councrl to assure an eﬁ”ectrve workmg body, should be lmuted

. '“The arrangement for the Mrmster of the Mlmstry of Agnculture and Works
“to serve as Chairman and the Secretary, Mrmstry of Agrrculture and Works

and Provincial Ministers to serve as Vice-Chairmen may be continued.
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7. There should be a Director General of the Councli who 1s an emment screntrst

in Agriculture or Animal Husbandry.!
s The-Coungcil should ‘have an.adeguate:; scientific. staff at.the! Director level

" ing, (d) Agricultural Economics and Statistics, (¢) Forestry and Range Manage-

ment, and (f) Fisheries. Supporting staff should be provided to deat with various. .

o specrﬁc problem areas w1th1n each field.
; The.- Techmcal Comnnttees should ‘be.. reconstrtuted w:th newly selected

.-+ from:-both: wings and the: Central Government, for the special problem ﬁelds
»..--0f crop husbandry, animal husbandry, forestry, fisheries, etc.;, .

10 _"fThe Council shotild have adequate éffective financing. The ‘support to the
 Counci}'should be increased t6a level 6f Rs. 20 million per year and increased '

" further as the’ needs of the research program and related actmtres of the :

Council may réquire.
513, - The Central Cotton' Commlttee and the Central Jute Committee should work

“ “in"¢lose collaboration  with the: Agricultural Research Council. Further dis-:!

7 gitésion of coordmated research for i rmprovrng cotton productlon 1s presented
o ‘“mChapterVI ; ‘ R

S s

The proposed organization, objectwes, functxons and membershrp of the Councrl are -

VA

presented in detail in Appendix VI. "

¢ In-view of the continued shortage. of well qualified technical personnel in- Pakistan, it

wonld be weil to fill certain posts i in the Councrl on an actmg or temporary basrs unt;l quah— :

s

. fied apeople are ava;]abie s

RECOMMENDATION 1 The Pakrstan Agncultural Research Councrl should be orgamzed
in the pattern of the Pakistan Council of Scientific and Industrial Research to provrde
-for< more flexibilityin ‘planning; support;-coordination and conduct of research in

- the many.complex problems- in-the nation’s agriculture. . The proposed ob;ectrves and

. =:orgamzatronal stmcture of the Councrl are: shown m: Appendzx VI

: ot : CegtiE R R OV G DL

In Chapter VII 1t is reeommended that a Board of Internatronal Agrrcultural Sc:enee
Consultants be established for continuing assessment of progress in developing Pakistan’s
lmproved research orgamzatron and programs. Tt would be desirable to have one- member
of this Board 1o serve as its Executive Secretary, avaﬂable on a full-tlme basis'in Pakistan
to consult with’ appmpnate government ofﬁc:als and résearch personnel in the organization
and functions of the Council. This person’ should; of ‘cotirse; be a-scientist 'of repute with'~
expenence in planmng, orgamzatron and conduct of mter-drsciphnary, regronal or natronal
research pro grams o :

e

 to-furnish capable leadership in: research.evaluation; planning:and coordina- -
i tion: inithe major-fields :of agricultural research and development including
:(a) Crop Husbandry, (b) Animal Husbandry, (c) Soils, Irrigation and Engineer- .

advrsory committees established, as. needed composed of competent scientists

1) The sizécess of the Council will depend in large measure on the abrhty, status.and powers of the Dlrector
General. The American members of the Tearn, therefore, recommend ; that .the Director General have the
status and powers of a Secretary of Government of PaKistan or Vice-Chancellor of a Umversrty o
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East Pakistan Agricultural Research i

In view of the low status of-agricultural tesearch in East Pakistan, special and urgent
attention-is needed to strengthen research institutions. The Agricultural Research Institute,
Dacca, is being shifted to its new site at Joydebpur. Due to delays in development of physical
facilities at the new site, the progress of research has been seriously hampered. This has
also led some: capabie staﬁ‘ to transfer to other agenc1es where workmg condltmns are
more favourable: ¢ - ST T RO R R :

It is necessary to expedite the provnnon of physmal faclhtxes staﬂ‘ and funds comparable
to snmlar research institutions i West Pakistan such as the Ayub Agricultural Research
Institute, Lyallpur. In addition to the funds provxded in the current Plan for the Institute
at Joydebpur the Agncultural Research Council should make substantial grants so that the
Institute is capable to funiction: at an effective level. The Council may also consider the
location at this Institute of Special Research unit with adequate staff, funds. and- facilities
for work on problems requiring mtenswe team work. It cannot be too strongly emphasized -
that without a_well developed Provmelal agncultural research msntute ~.agricultural
progress and development wilt contmue to be seriously ha:rnpered

. The. Ford Foundation is assisting in _ﬁnancmg‘the_.developlnent of a -Rice Research
Institute at the new site of the East Pakistan Agricultural Research Institute and College.
The plans and programs have been developed by the 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 specnal eond1t10ns for
operations as well as for construction of the physical facilities. - S e

- The Reconnaissance Soil Survey: of East ‘Pakistan; 4 :Central Government Scheme, is
making good progress and providing useful :data particularly for. developinent areas. The -
Rapid Soil Fertility Scheme of the Province has developed information on fertilizer require-
ments and use, but related laboratory investigations are quite madequate leew1se halson
thh extensmn and mdustnal development needs to be. 1mproved R -

The East Paklstan Agncultural Umversny, as: W1H be 1nd1cated in Chapter IX has
good research potential in terms of staff and facilities. It-should be utilizéd to help compen-
sate for the existing deficiencies of the Agricultural Research Institute untiliits new facilities
are developed. Subsequently the two orgamzatmns should continue to cooperate on many
prolects ¥ coic i [ ST L - : .

‘The Agnculture Dmslon of the Daoca Atom:e Energy Comnnsswn Laboratory is welI
staffed thas good faclhtles and prov1des a good env;ronment for- research. Plans provxde for.
its transfer.to the Agncultnral University under cooperatxve arrangements that should. .
be mutual]y beneficial to both agencxes and also to graduate students. -

RECOMMENDATION 2 In view of the deﬁcwnt ‘status of agr1cultura1 research m the._

. Province, the urgent need for improved facilities, staff and progress, t the Team recom-
_meénds:the establishment of a: Special Committee of the A/ R. C. to advise in the plan- .-

" ping, xmplementatlon, ‘coordination; and evaluation of agncultnral research xn the
Province.
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Action should be taken on the following:

(2) a study of research admnmstratxon ‘oy a competent expenenced person,
to advise on measures to increase efficiency,

{b) a greater role in administration for scientists,
(¢) 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 Fast Pakistan Agricultural Research Association or Society
which must be composed of institutions engaged in agricultural research including
selected non-governmental institutions, to facilitaté a periodic and regular review of
programs and problems of mutual concern.

West Pakistan Agricultural Research

. Most of the agriculture research in West Pakistan is under the Provincial Department
of Agriculture. It 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

L. Tarnab Agricultural Research Institute, 12 miles from the University. Plans are
being considered to move to # site adjacent to the Agricultural College.
2. Agricultural College, Peshawar University.
3 Forestry Research Institute, adjacent to the University.
" 4. Regional Agrxouhural Extension Headquarters, adjacent to the Umversny
5 Veterinary Research Institute,

Lyallpur
L. Ayub Agricultural Research Institute.

2. West Pakistan Agnoultural Umversny
3 Agnculturaﬁ va;swn, Atomic Energy Laboratory

Tando]am
I. Agricuitural Research Institute.
2. Agricultural College, Sind University,
3. Agricultural Laboratory, Atomic Energy Commission.
4. Regional Agricultural Extension Headquarters, Hyderabad.
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Lahore

1.  West Pakistan, Department of Agriculture.

2. Veterinary Rescarch 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 each location should explore the pdssibility 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 cooperatlon increase or change.

The proposal should in‘clude' 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 ass:gnmem 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

(¢) sharing the use of library facilities.

Cooperation and coordination of research between the three regions will be increased
by the developmient 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 agriculfural research institutions in the Province a regular forum
for consideration of matters of common interest.”

RECOMMENDATION 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 appropmate ofﬁmals 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.
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Action should be taken on the following points:—
(a) a study of research administration by a competent, expenenced person, to
advise on measures to increase eﬁic1ency,
(b) a greater role in administration for sment:sts,
(c) delégation of more authority at several levels of administration, and
* (d) increased incentives for staff by making sek:ctxons and promotzon on the basrs
of ment '

Fmanelal Support : :

The Joint Team did not have an opportumty for a detalled Teview of :ﬁnancral 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 recelvmg msufﬁment atten-
tion, some of which are reviewed in Chapter 111 . Do BET e

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

Millions of Rupees. :
East Pakistan _ ‘ S 28
© West Pakistan S 240
Centre (including jute research) B 318
Total . 923

In addxtlon, the Pakistan Central Cotton Comxmttee expends about Rs. 2 5 million
and A. R. C. about Rs. 1.5 million on research. The total expendlture on agncultural
research thus comes to about.Rs. 23 m:!hon per annum, :

The comparative expenditures for the Pakistan Council for Scientific'and Industrial
Research (PCSIR) and the Atomic Energy Comnussmn (AEC) are Rs ‘12 million and Rs. 11 2

nnlhon per annum Jespectwely

It is of course dlﬁicult to deterrmne the eﬂ‘ectwe 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 speclﬁc proposaIs
exoept that this is a matter which should be gwen attention, ‘ co

The Team has proposed that the budget for the Agncultural Research Counc:] when it
is reorganized and strengthened, should be at the level of Rs. 20 million annually. These funds,
and additional funds for the Council and Provincial research institutions should be made
availableas effective research programs——preferably on the mter-dlsclphnary and coordmated
pattern—and as other requlremeuts are Justxﬁed Lot : o

RECOMMENDATION 7 The opportumtres for substantlal returns from addltlonal mvest- :
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. : : e
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CHAPTER V

- INCENTIVES FOR PROFESSIONAL CAREERS IN
AGRICULTURE

It is estimated that about: 30 per cent of Pakistan’s population of 112 million HLive
on farms or in rural areas. Yet agriculture has a low status among the professions in the -
country. This is cléarly evident from a comparison of salary scales for those in agriculture
with those in administrative posts or other professions. The extension worker who carrjes
new advice to the farmer is near the bottom of the pay scale in the pubhc service. ‘

Unless careers in agrlcultnre are made more atfractive this field waI 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 guxde its agricultural deve-
lopment

Vlgorous grbwth is odcurridg in food grain production and self-suﬂ’iciency is‘inzprospect.
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 III,
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 rescarch 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 2 well coordinated, inter-disciplinary effort with the autonomy and flexibility required to
move vigorously against potentially serious-disease hazards and other problems.

Agriculiural 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 fiow of new product--
ivity—increasing inputs in the nation’s agriculture in the years ahead. And few achievements
can be more satisfying than for a:young scientist to know that he has cortributed s1gmﬁcant1y
in helpmg h1s country feed its people

There area number of disincentives or factors which 11m1t attractivenéss of agrlcultural
research asa professmn and which demand specxal corrective attention.

Salary Levels

The low rate of pay and lack of comparabthty wuh other ﬂeids 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 Sclentlﬁc and Industrial Research

-and i in the Atomxc Energy Research Cormmssmn : o

The above dlspantles in pay scales partlcularly the greater opportumtles above the
Senior Research Officer or Specialist post, have caused a number of the:more able young
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CON[PARATIVE PAY SCALES (RS. PER MONTH) OF PROFESSIONAL PERSONNEL

Olfgjani'zatidn o

P.CSIR. &
PAEC.

Department  of

Agriculture Govt.
of East Pakistan™

* Department _ of

Agriculture Govt. -

of West Pakxstan

Central
Government

Departments! =~

. 1 _Such as plant protecuon ﬁshenes, etc.

Research s
Dlrec_tors

2000~

2000

1600~

1800

1600

(@

1700
ey

1800—2000

2 Plus techmcal pay, Rs. 100
3 Plus techmaal pay, Rs. 0. .
j' 4 Plus speclal pay, Rs. 100

Head of Dlvn

1125
15004 -~
@)
1600—

Semor Res. ;”

..Oﬁ"lcer or .
Specialist

60—
1500

U450
- 12502

750" '

1500

80— .

1560

Research
Officer - |

450—

1000

450—
1000 -

. Aést. Res. 3
Officer

. 350— -
925

C350— -
. 0283 ..

- 350—
925 .

. 380—
s L

275

650

" Research B
“Technical
-Assistant

285
650

275—
650

500 -

220—

450
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agricultural scientists to transfer to positions in the P.C.S. & LR. 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 differerices between the Central Government and the two Provinces. Agricultural
universities have freedom to establish pay scales and this contnbutcs further to the ranges
in salaries and competition for agncultural spcc:ahsts

As a result of the lack of uniform salary 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 field whichpermits
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 govemment on the apphcatlon and use of new technology

The economic botanist who works for several years on wheat, then shifts to a position
in rice improvement, and later 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 js 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 Procedures

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
this 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, thereforé, be taken into account m 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 Adminijstrator of the Agricul-
tural Research Service.
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Fhe Research-Grade Evaluation Plan of the Agricultural Research Service is explained
in the publications in Appendix VII. While 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 estabhshed for agncultural spe(:lahsts in Pakistan.

The procedures followed for recruitment and advancement of sc1ent1ﬁc personnel in
P.C:S: & L.R. and the A.E.C. also should be studied for possible apphcatlon in agmculturc

RECOMMENDATION 8. The development of a umform schedule of salanes and 1mproved
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 agricuftural universities are now somewhat more
flexible and counld be adjusted to the government service scales as necessary in order to remam
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 ¢ven more serious as modern science and technology is applied in further
interdisciplinary projects or schemes to increase agricultural productivity.

Thelength 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 liniting sepior personnel for key
posts in coordinated research schemes. Those senior scientists, up to 50 years of age, who have
potentiaily productive years of service ahead of them should be given study tours abread 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 merir 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 fipancial responsibility for research fully in the hands of scientists who understand
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expenmental methods, who appreciate’ the need for full exploitation of 1deas, and who
exerclse maximum ﬁexlblhty in utilization and allocauon of resources. '

.As more research is condﬁcted_ as cooperative mt.er-dxsmplmary efforts, with different
Ainstitutions or organizations participating, the need for scientists with training in organiza-
tlonai and management of research wxll be mcreased

There is at the present tlme an madequate number of tramed and expcncnced “sc1ence
administrators” m Paklstan

RECOMMENDAT]ON 9. Speclal steps should be taken by the Agncultural Research
Council to support -tours abroad for Pakistan scientists to study organization and
administration of research, and also to establish specizl courses in agricultural
research administration in the National Institutes for Public Administration.
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CHAPTER VI '

RESEARCH COORDINATION BT ey

‘i.'. . N ) iyt

The coordmataon of research involves prlmanly the ordcrIy lnterchangc of mformauon
and matena]s between smentrets m dlﬂ‘erent dlsc1p]mes and in dlfferent mstltutlons

There is, of course, need for a’ depth of interest by a- scientist in his given field of rescarch
or discipline such as entomology, genetics, engineering, veterinary science, etc. This strong
drscrphne orrentatron exists especrally in the universities where teaching prograims are tied
to such subject matter fields, But effective research on complex agrlcultural problemsrequites
a blending of scientific talents, and full ¢ollaboration by scientists with their special competent
cies.

~ - In addmon to achrevmg the exchan ge of 1deas and materials between mdmdual research :
~workers in diﬁ'erent fields there are problems-in cstabhshmg lmkages between institutions.
A third problern in coordmatron relates to focussmg the joint attention of individual sc1entrsts
‘and rescarch instifutes on problcms of mutual concern in agr:cultura! development

The difficulties in coordination in research are never complctely resolved and a certain
degree of scientific or institutional individualism persists even Tn the more'advanced nations:
Lack of cooperation and coordination in agricultural research is a serious handlcap in
Paklstan and meastres for 1mp1 ovcmcnt -are- urgenﬂy needed

.

C"”‘fdmﬂtmﬂ by the Admlnlstrat;ve aml Budgetary Process :

Rt s commonly assumed that coordination ean be achieved through admtmstratwe
officers who request frequent reports on objectives, plans, and progress of research. Similarly
the control of budgets is fi requenﬂy used in attemptmg to dn‘ect or mﬂuence research workers
to co]]aborate : : e

©* “These measurés do not achjeve eﬂecnve coordmatlon The dommatlon of research work
‘by administrative procedures may achieve compliance with regulations but usially results in
stiffinginitiative and in restricting output in research, The requirement for excessive reporting;
on a monthly or quarterly basis, diverts the time of research workers which might better
be employed in the pursuit of their expenments In very few research problem areas 1n agn-
culture can reports of progress be _]ustrﬁed more than once a year :

j{és_e;irch Institates : _? 5, ;

*“The Team hias found & strong tendency among agricultural scientists in Pakistan to
propose ‘new- research institutes to cover problems not now receiving adequate research
attention. This appears to reflect a desire to develop self-contained packages of research m
institutes that may be dominated by the leadership of one dnrector .

‘The instituté type of orgamzatron is effectrve in combmmg the efforts of scientists from
diﬁ‘erent disciplines. Frequently -such institutes are established to concentrate on basic ‘or
fundamental research in selected problem fields and ‘commodity rescarch institates ‘have

i
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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 long record of productive research on these crops.

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

The_ most prominent,speciahzed ms‘utute servmg international agriculture isl thc 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 agricultural development.

Coordinated Research Projécfs:oi' Schemes

Coordinated research projects which are concentrated on the improvement of produe-
tion of a given ¢rop or commuodity, 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 pro;ects in the Umted 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 o hybrid vigor in the inbreeding and crossbreeding of
maize. Those ﬁndmgs, however, were 1nd1v1dual and disjoined.. -

In 1923, a cooperatwe pro_]ect for maize breedmg and lmprovement was estabhshed
by the U.S. 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 growmg 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 pro;ects on other
crops and on other agricultural problems. .
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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 Agncultural Experiment Station in the early 1940’s, was a major factor
in the rapid expansion of reliable new corn growing practices throughout the region. This
program,in which many states participated, gave attention to {1) selection of adapted 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 tlie major food crops including wheat ma;ze sorghums and millets was
estabhshed in 1943 along the same pattem

The coordlnated seheme approach has been used in the research supported by the
U.S, 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 Amenca These projects have been under way for only five years or less but they
have demonstrated the value of this cooperatlve approach as have the earlier experience of
the Rockefeﬂer Foundatlon and the USDA State expenment station actlvmes in the United
States

- Some  of the -organizational and operattonal features of the coordmated scheme or
pro_]ect approach ‘are outhned in Appendtx VIIT, S S

The cooperatlve wheat 1mprovement program in West Paklstan in which 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, 1nc]ud1ng soil scientists, irrigation speclahsts
and agncultural eCOnOInists.

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-disciplinary cooperative 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 voice in planning the program as well as in evaluating results. In truly
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
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the cooperating institutions. understand the need for support and ﬂemb:h{y of travel of" thelr
staﬂ' to insyre a successful jomt effort,. R R . o

‘RI:COMMENDATION 10, The accélerated programs for mcreasmg productlon of wheat
and rice must have more effective backstoppmg from research to insure reliable’ gu1dance
- 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 thése projects for rapid development of essential research facilities, for prot
vision of qualified staff, and for the flexibility in cooperative arrangements that will

" insure maximum progress in supplymg a more adequate research base for these 1mportant
food grain production programs. '

.+ The wheat improvement 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 IL. Similar cooperative efforts should
be developed for other crops mcludmg maize, sorghum, millets, oﬂseeds and other com-
modities. . : : -

Special attention should be given to the development of a coordinated research scheme
for the improved production of cotton, an important crop in which insufficient progress in
achieving high productivity has been made. This was discussed earlier in this report, in
connection with the Pakxstan Agricultural Research Council under Chapter IV.

The team is aware of the data of the Central Cotton Committee which 1nd1catc 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 for area, production, and yield per acre in the Southern Zone since 1950-51 are as’
follows :

Year . - ,_'.Area (Actes) Production, bales of - 'Yleid, Ibs. of lint’

392 Ibs. each © . per Acre
1950-51 8,64,386 468436 - .. .. 212
1951-52 9,06,329 4,68,049 202
1952:53 - . o 998731 . 641461 282
1953-54 ST 901,352 532212 - 231
195455 . 901,888 L 52483 1228
195556 Lo 992,628 52688 . - 208
1956-57 - - .. L 10,17,428 . 535,488 C 206
1957-58 10,68,403. - . - 587,315 - . 215
1958-59 ‘ 9,37,597 5,68,588 238
1959-60 Cee Lo 1008000, - 5,08,000 Coe 197
1960-61 . . 10,449,000 - - . 576,000 215
1961-62.. - - 1042000 . 521000 . . . . 205 -
1962:63 . - . .. ..984000 . . - 561000 - - . 223
1963-64 . | -, 1007000 . . 598000, - 237
196465 ... . .836000 .. 446000 . 209 .
1965-66 . . - 947,300 . 701200 . . 313




RECOMMENDATION 11. A coordinated research program for improvement of cotton pro-
duction, with combined attention to breedmg of improved varieties, contro! of pests
and diseases; and to sqil fertility and water management, should be planned andcarried
out by the Central Cotton Committee in cooperation with the Agncultural Research -
o Councﬂ and othel _appropriate orgamzatlons o T S S

Patterns for Paklstan

In reviewing the résearch facilities and orgamzanons in Pakistan it would seem desu'able
to limit the establishment of new special institutes to only a few critical problem areas such
as the research on plant protection and: pesticides, including the health hazards involved
_ in the use of agricultural chemicals. 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 institutes or agricultural universities wherever possible 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 & mutually satisfactory joint research scheme.

Support for coordmated research projects might be supplied by the Agricultural Research
Council or by the Province, or jointly, The Agricultural Research Council should take part
in planning and in review of progress of coordinated schemes. The Council should provide
support not only as funds but also through the ass;gnment of scientific personnel at 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

-theprogram . N ] ) o -

, RECOMMENDATION 12. Coordmated research programs shouId be developed by ‘the
appropriate research organizations for selected problem-areas discussed i in Chapter 111,
including, (1) soil fertlhty, (2) water use, (3) crop protectlon and (4) farm power and
mechamzat;on '

Developmg a Natmna]t System of Instltutmnallzed Sclence ,

The principal element of strength in agricultural research in the United Statcs, 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 Agrmulture the state agricul-
fural experiment stations and, more recently, research workers of private industry have
resolved a continuing series of problems that inhibit agricuitural 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 ang,
institutions. This. is-essential if sustained input of pew knowledge and new technology for
the continuoys growtly iof Pakistan agriculture is to be made available.
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CHAPTER VII
LINKAGE WITH INTERNATIONAL SCIENCE AND TECHNOLOGY

Rapid progress in agncultural science and tec‘hnology is occurring throughout the
world, not only in those countries with highly developed agriculture but also in some
of the developing 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 pracnce as prompt’y as possxble ' '

‘ Partxcnpatmn in Intemat:onal Agr:cultural Research Schemes

The collaboration in wheat and rice improvement research with the centres in Mexico
and the Phlhppmes furmshes a pattern for similax collaborauon in other iniportant agri-
cultural problem fields. In order to accelerate improvement of the rough grams—~—1ncludmg
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
progresswe move. which. warrants, full support of all cooperatmg orgamzatmns

Rapid 1mprovement of high protein foods can be achieved through - partm:pahon
in the regional research: project supported by AlD for the Improvement of Grain Legurmes,
with headquarters in Iran.  The -development ‘of a similar’ cooperative research project
on improvemeént of forage crops and range lands has been mentioned in Chapter TIT as
a field of common interest to Pakistan, Afghanistan, Iran, and Turkey. This type of inter-
national collaboration will make mazumum use of competence in other countnes and will
help to keep Pakxstam scientists alert to prog_ress elsewhere, = R

. Femlnzers are so 1mportant in Paklstan that measures, should be taken to establish
and mainfain 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 txalmng faci-
lities to many developing countries.

_Internaﬁonal_C__onferenées_gnd Stady 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.
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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 uyp to date on the latest

ﬁndmgs

The greater part:cipatlon of competent Paklstan agnculmral SClentIStS 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.

" RECOMMENDATION 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 Seruces

- In addmou to the personal contacts through conferences and study tours; lmprove-
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 mterchangc of - publlcatlons
microfilm, ete. . :

RECOMMENDATION 14. A representative of ‘the U.S. Depariment of Agricliiture

Library, which has established an extemsive national and regional computerized

documentation system should be obtained as a consultant to assist in developing
o2 national documentatnon system for agrlculmral research and refated subjects,

Plant Introductlon, Evaluation and Mamtenance

The strong empha51s on crop improvement research partlcuiarly in the la.st 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 U.S. 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 U.S. 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 Umted States Mexico,
.Colombla and Brazil. : S : ‘

The Rockefelif-r Foundaﬂon has an extensive coﬂectxon of sorghums and mlllets 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 legume:
varieties has been established in Iran.

- Pakistan does not have a well organized system for plant intfoduction, evaluation and
-maintenance. Some introductions.are made each:year but usually on a limited and ad hoc
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basis: The Team is aware of* the mtroductiens madeé by the ' Ayub Agncultural Research
“Institute at Lyallpur but this and- other- sxmllar scattered act1v1t1es in Pakistan doiot’ take
fiill ‘advantagé of the potentialities from ‘infroducing new crop ‘germ plasm. -

H

A system should be evolved for the orderly introduction and testing of the world
trop:gérm plasm resources. Attention: is’ needed 450 towards' the development ‘of more
effective plant quarantine procedurea, to’ guard agamst the mtroductlon of destwctwe
crop pests and dlSﬁ:‘.&‘GG‘S et S : “ R

n the pa.st 20 years the s, Department of Agncultuw and the State Ac,r:cultural
Experiment Stations have strengthened the program “of plant introduction, testmg and
maintenance in, the United States A Natwnal Seed- Storage Laboratory at Colorado State
University and regxonal crop testing and mamtenance centers in the prmclpal a,gricultural
regions of the country provide for an effective system for handlmg all types of crop plants.

The Agricultural Research Council should take the initiative in déveloping the p'lané
for an effective national system for plant introduction, with due attention to plant guaran-
-tine, utilizing the facilities at the revlonal research institutes and the agricultural universi-
ties and colleges to the maxxmum extent posslble for the testmg and maxntenance “of
‘germplasm Lo T I : o LTy

RECOMMENDATION 15. A SpeCIallSt in plant: introduction from the LS. Department
of Agriculture - should be obtained to assist with the planning of improved- phasit
introduction procedures, staff, facilities, -and implementation. N :

,'Internati(:)nacl,’; qupqtation' in the Animal Sciences

The Near East Animal Health Institute (NEAHI) is 2 project financed under the 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 Institufe-encourages participant training for all of the countries of the region on

problems of common interest. Research and technical staff from East and West Pakistan
could benefit by participating . in regularly scheduled training seminars: and through
special problem-oriented consultations arranged with the NEAHI.

A Board of International. Agficliltural Science: Consultants

As Pakistan agriculture achieves high productivity through the application of modern
science and technology, it will be important not only to insure the prompt acquisition
.of new. technology. from ‘other nations but also ‘to..provide for the constant review of
research planning, organization, and performance n Paklstan for- the maxmum use of
Jimited - staff and ﬁnanc1a1 resources. 4 :

Pakistan should draw upon the w1dest pos51ble range of competence in agricultural
-science . and-technology in building her md;gcnous 1nst1tutlons and in developmg an mte—
<grated national system of Science and technology. . ‘ : S A P e




RECOMMENDATION 16. A Board of International Agricultural Science Consuitants
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 new develop-
ments abroad, One member of the Board might be a full-time science adviser to the
Agriculiural 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 deficiencies, in- Pakistan’s agri-
cultural research.

The membership of the Board should be limited to scientists of stalurc in their 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-
sentation from the various scientific disciplines related to agricultvre, and from research
organizations throughout the world. The appointment could be for a three-year term, and
ona rotation basis to permit maximum diversity in the make—up of the Board.

The Agncultural Research Council should provide the support and handle the arrange- .
ments for the appomlments and annual meetmgs of the Board

41 .



' 'CHAPTER VIl
~ THE ROLE OF AGRICULTURAL INDUSTRIES

A short time ago the agricultural 1ndustr1es in Pakistan were largely limited to the
pteduction 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 is 1ntroduced 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 eventuaily buliding 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 séeds, 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 mdustry and government scientists and their
respective orgamzatlons

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 producis becomes important, just as the quality of jute, cotton and
tea have been in the past. In order to obitain 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 supplement
the work of government which will, of course, continue to carry the major research
responsibility in the immediate future.
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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 matter is of such 1mportance however that ‘the Team suggests the
Agricultural Research Council might have a special study made of the research and exten-
sion work of agncultural industries in several countries of Europe, North Amerlca and
Asia.

43+



CHAPTER 1X

. 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 establishment
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 agriculiural education and research,
They have established Facuities/Divisions for Agriculture, Animal Husbandry, Veteri-
nary Sciencé, 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.S¢. 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 commend-
able program of providing advanced training to then‘ teachers.

There is great need to upgrade the technical qualifications and competence of men
engaged in agricultural research. Qutside 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 first degree and possess
no formal research training. In the provincially administered research institutes only nine
per cent of research workers have a Ph.D. degree. 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 pianning 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 agricultural universitics 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 M.Sc. degree and 14 staff members of that Institure are currently enrolled for the M.Se.
degree and three for the Ph.D. degree.

ReECOMMENDATION 17. - Technical staff from rescarch institutes and experimental
stations should be provided opportunities to improve their professional capability
by taking post-graduvate work at the agricultural universities. The Agricultural Re-
search Council should give special attention to fostering and supporting such programs
through award of schotarships or fellowships.
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In the schemes for the establishment of the Agricultural Universities, as approved
by Government, the functions assigned to them are: (1).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 accepta.ble thesis
as a part of their degree requnrements

The research varies from fundamental to adaptive with the main objectives being (1)
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 aré developing into important centers of agricultural research
and with. their physical resources and an improving level of trained staff they provide
except10nal opportumnes for intellectual mteractlon ;and mter-dlscxphnary research

~ There is generally a fair dppreciation 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,
however, 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 at_tentidn-bceaUse they have a vital bearing on -agricultural development.

The Agriculiural Universities are the principal. -organizations. which. have an insti-
tutional base for such studies. They need, howaver field laboratones for the effective
performance. of this function. B :

RECOMMENDATION 18. One of more neigh'boring areas shouid be assigned to- each

agricultural university for intensive work, on 2 pilot seale, to develop integrated pro-
.. _grams of teaching, research and extension covermg botl the natural and somal sciences

affecting agricultural development : - : :

Agricuftural vesearch is expensive. Tt requires farm land, herds and flocks, seed,
fertilizer and feed, farm machinery, Jabor and research staff. The paucity of funds for ope-
rating expenses in university departments, therefore, seriously affects the choice of reséarch
problems and distorts priorities. For example, the water buffalo may be the producer of
three-fourths of the miik supply in West Pakistan, and the loss due to its low fertility may
run into -millions - of rupees annually, but the university -animal physiology department
may have most of its research men engaged on ‘problems in such fields as po_ultry embryo-
logy because cnough funds may not be available for purchasing buffaloes for experimental
work. The level of support given to agricultural universities for research by the A, R. C.
should thus be commensurate with their potential in solving urgent national problems.

In .VI'C“-’ of the great increase in student nufﬁbers é;; at Lyallpur, from 300 to 3,000 4
during the past iwo decades and from 250 i in 1961 to 1200 in 1968 at Mymensmgh ﬂte
pressure for teaching drains away thc meager resources trom research,

RECOMME‘;\DAT]ON 19. The Agneultural Rescarch Council should make special pro-
vision for rescarch grants to the Agricultural UmverSitles including funds for cqmp-
ment and operation of research projects. -
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In regard-to the East' Pakistan Uuivefsity urgent action is needed to develop the ex-
perimental farm land as rapldly as possible so the field research potential of this mst1tut10n
may be realized at the earliest possible date

, RECOMMENDATION 20, The East Pa.klstan Agncultural Umversuty farm shoulcl be
developed as rapidly as possible through the use of land planes and other modern
equipment required for the proper preparation of the irrigated farm for. experi-
mental work

Genem] Universities

" Considerablé research is being undertaken by the general universities in Pakistan
on problems which have a direct bearing on agriculture. The work of the Dacca Umvers:ty
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'institutes,
in the grants for specific schemes related to agriculiure, and in planning coordmated
research ‘schemes in which a number of institutions may participate.

Colleges of Aguculture and Alhed Dlsclplmes

In addition to the universities of agnculmre there are the following lnstltutlons of
hlgher educauon in agrlculture and allied dlsmphnes —

Agricultural College, Peshawar This-is a constituent college of the Umversxty of
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 of research at present.

- A substantial number of the staff have completed advanced training and are pre-
pared- to do useful research to advance agricultural ‘development under present condl-
tions; for which adequate funds and facxhtxes shoutd be provided.

_ Pakwtan Forest College and Research Inst:tute Peshawar The college i§ afﬁllated 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 Umver-
su:y It offers a four-and-a-half-year course leading to the degree of B.S¢., Vet. Sc. and Ani;.
Husb. Only a Ilmlted amount of research is undertaken

Agriculture College, Tandojam. The college is aﬁiiiated to-the Sind UﬁiVersﬁy It offers
a-five-year course: leading to-the B.Sc. (Hons.) degree in Agr;culture 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 oﬁ'ers 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 staﬁ‘ by advanced trammg at the agricultural universities
and abroad is needed.

" The Educatron Commlssxon and the Food and Agnculture Commisswn had recom-
mended in the report of 1960 that all institutions of higher education in agncultural d:s-
ciplines should be affiliated to the Agrrcultural Universities, While this was done in East
Pakistan, in West Pakistan status ‘gto has been maintained. The recent Commission on
Student’ Affairs has' again recommended that the questlon of afﬁhatmg such Institutions
to the agrrcutturdi universities be re-exammed

"~ RECOMMENDATION 22, The Dacca Agrlculmral Coltege should be developed as a

constituent college and a second campus of the East Pakistan Agricultural Univer-
. sity. Similarly, thé Animal Husbandry College at Lahore should be develop_ed.as a
... constituent college of the West Pakrstan Agrlcultural University,

- RECOMM}:NDAT;ON 23 The cooperatron between the West Pakistan Agncultural
University, the Agrrcultural College, Tandojam, and the Peshawar Agricultural
College should be 1mproved to accelerate staﬁ“ development and trammg, mcludmg

trammg abroad . : :

g ‘=~Loca11y, all institutions’ undertakmg research in adrlculture and alhed drsclplmes
should be coordinated through effective Committees. For-example, in ‘Peshawar: there
are a number of institutions where rescarch is in progress on agricultural problems includ-
ing (1) The Colle,ve of Agrrculture, 2 The Animal Husbandry Research Instltute €))
The Agrrcultural Fesearch Institute, Tarna.b (4) The Forestry College and Research Insti-
tute, (5) The Academy for Rural Development, and (6) The North Reglonal Labora-
tories of the Council of Scientific and Industrial Research. It is essential tha: a workmg
relationship should be brought about for the exchange of information and for common
planning. Similar dction needs to be taken at Lyallpur and TandOJam, as mdlcated m
Chapter IV S - S - - : o
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CHAPTER X

EXTENSION OF RESEARCH RESULTS
L A
- 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 agncultural
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
arc 18 District Agricultural Officers, 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 stafl w;th timited training and only shght liaison with research.

About half of‘ the 4,000 Union Ass1stants in East Pakistan have had only two years of
training in agriculture after mairiculation. 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.

Tt is fully apparent that extension is a momentobs task and that the extension worket,
with limited education and training, iow status and pay, without an office or transport,
and madcquate housing, carries respons;blht]es far greater than the support and recogm~
tion given to him.

The Provmcml Governments are aware of the deficiencics 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 be 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 résearch findings on improved production practices to the farmer and the prompt reporting
of production problems to research scientists is a vital link in the advancement of agricultural
production.
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The extension staff must have sources of dependable technical and practical information
or recommendations on improved farin practices. This réquires a close; contining linkage
between the research centers and the extension leaders and staﬁ‘ N

The deeis:on of the Government of West Paklstan to set up separate “Dxrectors” of
Research and of ‘Agricilture (Extensmn) in each of the’ three regions: has mcreased the
problér of coordinating and relating résearch findings to thé‘exténsion programs. ‘Adequdte
communication and coordination between research and extension technical staffs'is lacking
and must be improved.

" RECOMMB‘NDATI()N 24 In order to strengthen the eommumcatlon and coordmauon
. between. research and, extensmn 1t is proposed that extension subject matter. specialist
pos1t10ns be established in each extenswn region ¢ of Paklstan There should be specialists

in agronomy (field crops), plant protection, soil and fertihzers animal husbandry and

... other subjects as needed. They should be located at the regional research institutes and/
. or:in the.agricul; tural university or college of their region.: , e

2 Quahﬁcat:on for these positiohs should requlre an’ MiSc:- degree from an Amcultural
Umver51ty and training in modern exteiision education’ methods, including field expenence
in conducting field demonstrations of improved-agricultural methods:

... The-specialists: should-be:under the admiihistrative - supervision: of: the Director of
Agriculture: (Extension) ‘but :should - obtain: technical: guidance: for récommendations: on
improved  practices- from the reséarchistations or projécts, They should have adequate
travel funds and facilities and freedom of movement in the region, spending the major 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-
ing contact between research and extension field staff, In addition, they suggest that speclahsts
should be stationed at the divisional (circle) level.

N -

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, bulletins 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,
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Extensmn Cooperanon w1th ADC, WAPDA SCARP and Industry

The extension spe01ahst should cooperate closely w;th ADC ofﬁcm]s to brmg the
ADC staff up-to-date .with respect.to research:and extension recommendations on crop
protection, crop production, improved varieties, soil and water management;. and agncul-a
tural engineering, etc.. Research scientists should participate.in such meetmgs to the max1-
mum exten{ p0551b1e N PR TR :

ADC should have the benefit of prompt agricultural research and extensmn recom-
mendatlons in ad]ustlng their procurement and supply ‘planting operations: Meetings to
discuss and review new research results are miich imore effeetlve in achlevmg prompt under-
standmg and rapld adopt:on than are pamphlets or bulletms '

Sumlarly, informmation relatinig to research ﬁndmgs on water: requ:rements of crops’ and
water use and management for crop productlon étc., should be furnished to WAPDA: and
SCAREP staff by the extension specialist. This type of contact would provide opportunities
for the d1scuss1ons of “engineering and agricultural problems as found by agncuitural extension.
and research, to the mutual advantage of the respective organizations. :

' Ind‘usmes telated to agriculture should be contacted by the specialist who can coopérate
with them in planning educational materials for farmers. Industry-extension cooperation
in demonstratlons field. days and vﬂlage falrs and festwals ‘have proven useful in many
countries. - T B S B I Co . - :

L e T
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T D eedueadl CHAPTER XI

IMPLEMENTATION?

The Team understands that the Report w:ll be exammed by the Centrai and Pro-

 vincial Governments in the next few-months -and-decisions reached as to acceptance of

the various recommendations. 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 the Fourth Plan. Many recommendations,
however, do not have much ﬁnanmal nnphcauon and can be 1mplemented by mtnor adjust-
ments in the current Plan. ~~

The Team recognized from the beginning that some ofithie-recommendations it would
be making would have an influence on the : programs in which foreign economic and
technical assistance agencies are partlmpatmg All the :major agencies were contacted, were
helpful, and we believe are prepared to be of assistance in ‘the further development of agri-
cultural research in Pakistan along’ ‘the lines reconimended "in “the- Réport.

“-The developmént 6f a nation’s agricultural iésedrch institutions ‘and. program’ is a
continuing, never ending process. We, therefore, suggest that the Government plan for
a second agr;cultuml research team in about three years, 1o review the 1mp1ementauon of
the presént - Report and suggest further measures for the development of agncultural
reseatchiin the'country, AT e : --

51



APPENDIX 1 R T December 14, 1965

OFFICE OF THE WHITE ‘HOUSE:PRESS SECRETARY

'-msfw;:imnbus'_n R

BXCHANGE OF TOASTS

BETWEEN
PRESIDENT LYNDON B. JOHNSON
AND
PRESIDENT MOHAMMED AYUB KHAN :
o “OF PAKISTAN '
: {In the State Dining Room)
(AS ACTUALLY DELIVERED AT 10:15 PM EST)

" PRESIDENT JOHNSON Mr President, d:stmgmshed 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 js a very
old friend. This is his third journey here as head of 2 young State already grown to world
importance. .

Mrs. Johnson and I 'want to thank you, Mr, President, for honoring ns 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 Sccretary. 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 distriet 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 capical
for his country, just as we are trying to rebuild and beautify ours,

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

We shate the basic values and beliefs; man’s fundamental dignity and worth, a love
of liberty, a pride of excelience, pursuit of beauty and truth, a vision of a better and a full-
er life for all human beings,
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. I 'have recalled a courageous and a compassionate appeal made: by. President Ayub
in a broadcast back in 1963. He. said then—and 1. quote; “Hatred and ;anger, fan the fires
- of ‘hell in human, minds; Why,mot put them out?..Tt is nobler.and; bettcr for one’s own

happiness-to, live on. terms. of fnendlmess with. others "o Cal Moy

And so tonight we share the greatest hungef and the most burmng thirst of all. We
want so much to find Ppeace in the world. We wanc so much to bring peace to Asia and peace
to all the other countries that are troubled We want peace not only in our time, but peace
for all time, We want peace. And we shall work every minute, day and night, for peace.

' Presadent Ayu'o visits i as the a,rchltect of his country s mspmng stfuggle for eco-
nomic emancipation. ‘And nowhere have we observed a better administrative effort. Today
Pakistan surges forward in 2 very great adventure—and Dave Bell will talk 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. We. all must rededicate our very best efforts to. oonquermg the curses
of poverty, hunger, disease, illiteracy, the human and physical problems that, as President
Ayub has said, and 1 quote him again: “cannot be resolved by the magic wand of just free-
dom alone :

So M. President, with your permlssmn Lam sendlng a very high level team of medical
teachers and scientists shortly to your country of Pakistan. This team will be led
by the President’s Science Advisor, my own trusted counselor, Pr. Donald Hornig. Its
mission w1ll be to ‘work with- your' own mnedical authorities in 1nst1tutmg a very broad
improvement in medical training; and working with all of your fine people- in- the attempt
to 1mprove rural health and pubhe health among y‘our fellow countrymen

This will be a begmmng If our purposes are as one, we can contmue and expand the'
dynamic partnership that we have had in the past. Together we can press the battle against
water-logging -and : salinity ; ‘against- devastating .cyclonés) cholera, Heart .and eye disease.
Together as friends working: shoulder: to: shoulder -wé can improve weathér-forecasting -
and improve flood warnings, and multiply- housing programs such as the Xorangi project
that I visited in 1961 when I met my good friend .the camel.driver: He came to this:country
and he spread good will from -one end of it to-the other, and the is temembered most affec-

-tionately by all whoitet hirh,- We:can speed:in -many. ways the transition from a subsis-

tence economy to a lzfe of plenty, and a life of. purpose for every Paklsta.m -
sy

Thls has 'b ‘n :L stunulatmg and mspxnng day for me It 18 always so when I am m_
your presence B , : '

v Vg e hreosew Lot S SR IO
So tonight, here in th:s the ﬁrst house of our land; I would llke to: ask those fnendss
of mine who I have asked to come here from: various parts of this country—California
1o New York—to raise our glasses tosalute theispirivand the:success of the Pakistan nation,
and the dedicated leadership-of the: great Presxdent of Pakistan, Mohammed Ayub Khen;:

PRESIDENT Avul KHA'N Mr, Preszdent Mrs Johnson your Exce]lenoles, Iad1es and:
gentlemen: ‘

1 -am deeply touched by the warm’ ree'eption given 16 me and my- party-and by your
great hospitality tonight. You are 'a-generous man. I'amvonly falking to a: fnend now May,
I have the liberty of doing so with a great heart. B



a4 dmeso ‘véry happy: thatf thig great couﬁtry ‘has ‘2 mat k& you, sir; af its head,? and
that is® Thew: it should -be; Tt is ‘only ‘people with: large heafts; broad understandmg, fof
givensss; and-'so o] “that’ éan tackle the sort -of - responmblhtles “that devolve on you, Not
only responsibilities on behalf of your-country, but; in fact, on behalf- of the world &ven;
b.ec__;ause you a,r,e the head of the mtghtxest country in thenworid e

o

,s far as Paknstan is concerned-the people "Paklé.tan are c<)ncern
been very friendly and warm relatlons between our people '
Lately—and I would be less than hoenest if I. did net admit it, since ¥-was. largely res-
ponstble for this- fr;endsth and understandmg between our tWO ‘countries—it hurts 1ne.
to say that our relations have, io a certain extent, been soiled, and I think that has hap«
pened because of a Jack. of understandmg of each other $ dlfﬁcuitles and problems '

i You have certam obhgatlons and certam problems whtch you are facmg, of Whtch.
we are a.ware of We ‘have certam drfﬁcultles m  the locatlon and the sﬁuaﬂon in whlch we‘
hve i

You have been very generous and kind to invite me to come to your country to see 'yo'u'{
and:talk to you in heart-to-heart fashion. And I-have with all sincerity and- honesty put
o you our problems, and you have been good enough to tell me your problems

.....

of. obhgat:ons locatlons and so on and so forth fr1endsh1ps can be mamtamed—and'
they must be mamtamed And the, .way tomaintain them is to. bear: fnendshlp with friend-
ship and understand each other’s difficulties, and don’t do anythmg whlch 1S agalnst the
mterests of a frlendly country e . o d

I have ne doubt in my mmd 1f that prmc1p1e is observed-we certamly wxlt observe‘
zt s:r-n-there is no reason why our fnendshxp should not contmue o :

Your country and your people have in many ways been ass:stmg us,’ and I am the ﬁrSt.
one to admit it, Not only do T-do so in. my heart, but I do so in front of my people And.
it has: been . a very stlmulatmg expertence for our mutual relat:onshlp S

. We regamed our mdependence after a long time. In a penod when the world has sh.runk
peoples’ expectations have risen.  ‘They want the good things of life quickly. Demands on_
government; therefore, have increasgd enormously. After all, it takes time with the best-
wﬂl 111 the worId and. the best effort i in the World to produce resuits :

I

, The people are. not prepared to wmt They are 1mpat1ent Therefore there is great
pressure,. tremendous. pressure inyour country’ to-produce results to the satisfaction of:
the people. We have been, in our humble way, trying to, zmprove the condluons of our
peoplé, and remove sufferings and Wants, and so'on.

- T think we made a considerable successin that.. One lessont 1. l¢arned-from that was
that the people ‘really . try 'to_improve their: lot once: they are- glven the nght dtrectxon andz
the opportunity. Chaere Taere T e e et st
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La,tely, “unfortunately, we have been bedeviled: wnh 2 -major: conﬂxct My oW’ hope
and prayer is that:we shall: be able tolovercome.: My endeavor’ ‘always:has been: to -livetn’
peace with our neighbors, especially with our big neighbor, India.” They have treméndous:
problems and we have tremendous problems.

L. 4

We need peace. We need pesice 110t only for the sake of peace but iiso for the ake of"
doing a very noble task of improving the lot of our people.

L. . L
P o Y RS A TR
“

In that connection, I am very gratefu 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. 1 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 acres 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
ieam, 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 lcok 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 ovr 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 wefl and regammg your health. I hope you will regain
your full vigor.

‘May 1 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.
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- So, T-thank you.for all.the understandmg 'you have given me and us all, and this warm
welcome and great hospitality, and- also gnven me the opponumty of meetmg you agam.
It-has done my: soul d lot of good. SN T A SR

So, in return for that, may I ask you ladws and gentlemen to _)om me in drlnkmg to
the health-and happiness of the people, of the United States of America.

My, President, Sir.

§6
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i

MEMBERS ()F THE JOINT PAKISTAN——AMERICAN AGRICULTURAL
RESEA}{CH TEAM

AMr. M Yamm Qurcshx,SK., RS S
-Joint Secretary, Mnmstry oi Agnculture i
& Works (Agriculture). .

Mr:i Qureshi began h1s assoc:anon ‘with: agnculture i 1944 as Ass:stant Dlrec:or,
Ministry of Food, Government of: India, In:1947, he was appointed Under 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 ViceiChair-
man of the Pakistan Central Cotton Committee, former Chairman of the Agricultural
Research Council, Director of the Agricultural Development Bank of Pakistan; and’a
member of the Pakistan Central Jute Committee. Beyond the many National recogni-
tions, he: 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 membe:, Ieader and alternate 1eader to many FAO a.nd CENTO conferences

Dr Zafar Aln Hashml, Vlce-Chancellor,
West Paklstan Agr]cultural University, Lyallpur

Dr Hashmi graduated from the Punjab: Véterinary Coliege, Lahoxe in 1935 He Was
selected as a Government of India State Scholar in 1946 -to: pursue advanced studies ana
research’ at :Michigan State Usiversity, where he obtained: his Master of Science degree
from thie College of Agriculture and a degree of Doctor of Veterinary Medicine.: He will
receive an honorary D.Sc. from Michigan State University on Jurie 9,.1968.

On his return from the USA in.1948 he was engaged by the Central Government of
Pakisian to Jead studles and research on the producnon of blo—logicals for the control
of ep1demlc prevalences in domestlc lxvestock then promoted as. Oﬁicer-m-Charge of the
Pakistan Animal I-Iusbandry Research Institufe. In 1954 he was again. -promoted and trans-
ferred to Quetta where he created a model livestock d1sease control and ammal “produc-
tion 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
Director of Animal Husbandry, West Pak1stan and the Ammal Husbandry Commissioner,
Government of Pakistan. In 1961 he was appointed the first Vice-Chancellor of the West
Pakistan Agricultural University at Lyallpur, and entrusted. with pioneering and develop-
ing an 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 1s a prolific writer
and has contnbuted ‘more than 70 valuable pubhcatlons on vanous sub_]ects

Dr. Kam M. Badrmldoza, T.L,
Director of Research {Agriculture)
Agricultural Research Council

' Dr. Badruddozi received both his Bachelot and Master’s degree from Dacca’ Uni-
vermty and his Ph.D. in Botany from Lou:lsxana State Umvers;ty Post-doctorate WOrk
“Wis done’at the Institute of Genetics, Lund, Sweden. :
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He began his professional career as a Mycological Assistant in the- -Department;of
Agriculture in East Pakistan in 1948, Increasingly Important assrgnments “Were glVen $101}
him and he was appomted to_his, present position in 1964, : .

He has served on many 1mportant Natronal and Internatlonal Committees. His assign-
ments included: member-delegate to the First Near-East Seéminar o ngher and Intér-
mediate Agricultural Education in Beirut, Lebanon, in 1963; member-delegate “to the
SEATO Regional Agriculture Research Study Group in 1966 memberidelegate ‘to the
CENTO Conference on -Nationat.and: Regional Agricultural Deveiopment Pollcy m
Istanbul in- 1967 member of the Pak:stan Central Jute: Commrttee :

He has aut,hored many screntlﬁc papers and reports '
.'Dr. Frank W Parker

, Dr Parker recerved hlS B.S. degree from AIabama Umver51ty and hrs Ph D. in Soﬂ
Scrence from the Unwersrty of Wisconsin in 1921.

He began his professronal eareer as Sorl Scientist at the Alabama Agrrcultural Expe-
riment Station of Auburn University in 1922-28. He served as a Senior Soil and Fertilizer
Specialist with the Dupont Co., from 1929-t0-1942. 1In that capacity he worked with
research. 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 Agriculture. with headquarters at Beltsville. This
position carried -responsibility for extensive coordinated research projects m whrch the
- USDA, the"state universities, -and other organizations took part.

~ Dr. Parker served as Agrlcultural Adwser to the Mrmstrv of Food & Agrrcu]ture,(
‘Government of India, and Food & Agriculture Officer U.S. AID (India), from 1953 to
1959. He served as Assistant Director-General, Technical Department Food & Agricul-
‘ture Organization, Rome from 1959 to 1962 and helped organize the FAO-Industry Fer-_
tlhzer Program of the Freedom from Hunger Campa:| gn

“In 1962-1965 Dr. Parker orgamzed the AID Agrlcu[tural Research Program wh1ch
has 20 ma;or pro;ects in’ drﬂ‘erent parts of ‘the worId

 Since his retirement in 1965, he is servmg 2s'a consu]tant to AID OECD CENTO
and the chemical industry. -
"Dr.' 'Al_b_ert H _Mosé@aah

Dr. Moseman received his B.S. and M.S. “degrees from the University of Nebraska
and his Ph.D. in Plant Breeding and Genetics from the Univérsity of anesota in 1944
He also holds an Honorary D.Sc. from the University of Nebraska : e i

-He began his professional career with the Coordinated Federal-State Wheat Improve-
ment Research Pro_]ect in 1936, Jocated at the Nebraska, Agricultural Experiment Station
as a member of the U'S. Department of Agriculture Bureau of Plant Industry. He con-
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tinued.-with. this. orgdnization: in.research and ‘adwhiilistrative-roles and served.as Chjef
of the Bureau from:1951:10.1953. From 1953-56 he-was: Du'ector of Crops Reseamh Agm-?
cuItural Research Sf'rwce, U S.D. A ey JrI Ry , i

BT ; DT

Dr Moseman Wasa member of the team sent by the .U S. Departmem of State m‘
January-Apnl 1950 to discuss with government officials of Near East and-Asian couns
tries the prospects for cooperation in agricultural development to be undertaken under
the then proposed Point IV Program. In 1955 he was a member of the Fifst Joint Indos’
American Team on Agricultural Research and Education, He has served as the agricultural
specialist on teams headed by the President’s Science Adviser, Dr. Donald:F; Hornig, to
review Science and chhno]ogy programs in Korea, in 1963, and in Taiwam, in. 1967, - =

< From: 1956 to 1965 Dr. Moseman was with- the Agricultural Sciendes Program of
the Riockefeller Foundation and was: Director’ of this program for 5 years. ‘He- served as:
_ consultant on -research to the ‘Secretary of - Agriculture. in 1963, and ffom 1965-67 ‘was:
Assistant Administrator, Office of Technical Cooperation -and Rescarch;- U.S: ‘Agency:
fer Internatlonal Deveiopment

‘Dr: Moseman 18- NOW: assocmted w1th the Agncultural Development Counml a pri-
vate foundation supporting teaching and research for agricultural development in Asia:

Dr. Nefs M. Komnerup oo

Dr. Konnerup rwewed hlS B. S and DVM degree from Washmgton State Umver51ty
1n1941and1942 R S D . s '

He entered Iarge ammal veterlnary practlce and supervxsed the ﬁrst cooperatwe
Breeder Art]ﬁmal Insemmanon Orgamzatmn in the Nexth Westem States

In 1946 he Jomed the Umted Nauons Reha.bllltatzon Admmistranon se;:vmg in Europe
and China. Latershe:was employed by the FAO 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. Department 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 Department. In 1964 he headed,
as a Consultant fo the U.S. National Academy of Science/National Research Council,
a survey team on Aniral 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 Agncultural and Rural Development Service of the Oﬁ"lce of
Technical Cooperation and Research, Agency for International Development, as a Live-
stock Disease Specialist.
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* Dr. Konnerup- is a- Diplomat of the: American Board of Public Health and’an execu~:
tive officer of its Board. He: is Chairman of- the Foreign Animal’ Disease Committee of
the United States Livestock Sanitary Association and the editor of the Association’s: pub-
lication “Foreign Animal Diseases”. He is also a member of the National Library of
Medicine/National Agriculture L1brary Joint Commnttee on Vetermary Vocabulary and
Nomenclature : _

Dean F Earl Pnce

Dean Price rece:ved hiS B S, degree from’ Oregon State Umversnty in 1922 majormg
in agncultural engineering and irrigation. ,

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

In 1940 he was appointed associate Dean of Agriculture of Oregon State Unwersny
and in 1951 he was appointed Dean and Diréctor of Agnculturai Research and Extension
where he continued until hie retired in 1963, . :

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

In 1959 hie spent 5 months in Thailand as Consultant from Oregon State Umvers:ty
to Kasetsart University in Bangkok on Umversxty Development on the AlD/Oregon
State University contract : S

In 1965 he was employcd by the Umversxty of Illmms and served 2 years in Indna as'
“ Chief of Party, and adviser to the Vice-Chancellor of the U.P. Agricultural Umversuy,
on a US-ATD University of Illinois contract for University Development.



APPENDIXIH. ... ... .

FTINERARY OF THE PAKISTAN AGRICULTURAL RESEARCH
TEAM MEMBERS IN THE UNITED STATES

. (February 2—-25, 1968)

Date ' - In‘stit-u.tiensl |
February 2, Arrived in Washington D.C.
February 5. U.S. DEPARTMENT OF

ACrRICULTURE WASH-
INGTON, D.C."
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Persons contacted

Dr. GEORGE L, MEHREN,

Assistant Secretary.
MR. BYRON G. ALLEN,'
Assistant to the Secretary,

Dr. R. J. ANDERSON,
Associate Administrator,
Agricultural Research Semce
Dr, NEp D. BAYLEY,

Deputy Director,

Agricultural Research Service.

Dr. W. D, Macray,

Director, : :
Research Program Development
Evaluation Staff,

“Agricultural Research Service,

Dr. J. H. Starkey,

Director, -

International Programs Division,
Agricultural Research Service.

Dr: LESTER R. BROWN,
Administrator,
Internatlonal Development Semce.

‘Dn L . MCMILLAN,

Acting Chief,
Special Programs Branch,
Forelgn Tralmng Dmsnon

DR T C. BYERISY;
Administrator,
Cooperative State Research Service,

&



Institutions

Date

9T T
- Persons contacted:

Dr. T. S, RONNINGEN,

;- Adting Assogiate- Administzator, .,

" Dr.Liovp H. Davis,

Administrator,

“-- Federal Extension Service.

AGRICULTURAL RE-
- SEARCH - CENTRE
‘ Beltswlle, Maryland

February 6.

AGENCY - FOR ' INTER-
& ... NATIONAL DEVELOP—

g ROCKEFELLER FOUND
ATION.

February 7.

February 8.

FORD - FOUNDATION

AGRICULTURAL DEVE-
LOPMENT- CQI:’INCIL; s

NOR‘I’H CM{OLINA
STATE UNIVERSITY

February 9,
February 13.

Di: A, MJ AutsesoL, © -

Dr. M. L. UPCHURCH,
Administrator, -
Economic Research Service.

Director,
High Protein Foods,
International Agricultural

Development
Service. .

‘Mg, VICTOR L. SIMMONS,
Visitot Servxce Ofﬁce,_‘d_

Dr. H. ReX THOMAS,
Direcror,
Crops Research Division & Others

AID officials.

Dr. STERIING WORTMAN,
Director, Agricultural Sciences.

Dr. RaLrH CUMMINGS,
Dr. L. M. ROBERTS.
Dr. R. W. RICHARDSON,
Dr. LoweLL HARDIN, -

Mg, WiLLIAM RUDLIN,

Dr.C. R. WHARTON,
Vice-President.

Dz. A. H. MOSEMAN,
DR, F. S, SLoan,

Professor,
Extension Studies and Training.

Agricultural Extension Service.



Date ety e InsStitutions

February 15, TEXAS A & M
February 16, UNIVERSITY. -

February 19, KANSAS STATE
February 20, UNIVERSITY.

" DR: J.AURIGHEY, T 170
- Office of Féreign Programs.

DR R. L. Lovvory; = 7

20 b siPersons contacted @ T3

-

" Director of Research,”

SUPERINTENDENT,
North Carolina Experinient 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. FLoyp W, SmITH,
Director,
Agricultaral Experiment Station.

‘DR. R. V. OLsON,

Head of the Depariment of Agronomy,

Dr. PauL L. KELLEY,
Head of Department of Agricultural Eco
NOIICS, _ :

Dr. W. J. HOoOVER,
Head of the Department of Grains Science
and Industry.

Dr. JounN A, JOHNSON,
The Food and Grain Institute,

Dr. HERBERT W. BULK,
County Extension Agriculture Agent,
Shawnee County.



Date Lo InStitutions - .5 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.

T DR, 0. A, Voo,
U.8. Deparument of Agriculture,
Agricultural Research - Service: -
Coordinator of Wheat Research. - .

DR, MATSON,
Dean of Agriculture,
Washington State University.

Director of Extension and other
coo e s University  Officials
February 25. Departure from the United
States of America. - -



APPENDIX IV -

" OBSERVATIONS ON RESEARCH IN THE US.A.

. Like Pakistan, the U.S.A. also started with an economy which was predominantly
agricultural,” 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 . Umit 1951-53 | 1958.60 . . 1963

Corn, all ' Bushel 39 53 67
Qats =~ - - 7 Bushel' 33 - e 42 45
Sorghum ' Bushel 18 39 43
Rice, rough _ _ Cwit. 24 - - 33 40

Cotton ' - © Poundss - 291 L 45 - 516

' *Fact Book of US. Agrtcu[ture u 's.D. A (1965)

In 10 years’ time the productron 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 othér 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 knowiedgeab!e and much better managers than a generat;on ago.

Agrtcu{turai research in the U S. A is carrled out by the Federal Government the
State Governments and the Prwate Industries. - ”ﬁ S _

The U.S. A Department of Agrlculture, 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 of services such as Agriculture Research Service, Agricultural
Extension Service, Agricultural Marketing Service, Farmers’ Cooperative Service, Forest
Service, Statistical Service, etc, Of these, the Agricuitural Research Servwe is the largest
and is responslble for promotion of agricultural research

The Federal Government provides research funds t_o the States in the form of Grants
to the State Ezperiment 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 Commitiees which aim to. coordinate
research .of regional basis and . decide on projects deservmg financial assistance from
the Federal Government Regional Research Funds. P R ‘ o
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There are a number of well balanced coordinated regional research projects.on 1mport—
ant crops or problems and every regional research project has a coordinator Who. is-a
working scientist under the State Government or the Federal Government. His responsi-
bilities as a coordinator do not ‘occupy -all'of Kis time. The main feature of his role is wo
plan, on a national scale, a joint undertaking for research on a particular commodlty or
problern. He ‘assumés the Ieadership in joint planning and execution. He - arranges for
adequate co-operation ‘of all related disciplines, and ensures that all co-operating-dis-
cipline and participating sc:entists have a voice m both the plannmg and execuuon -of the
research Spe01ﬁcally his dutles mclude

(a) V151tmg all cooperatmg units &s often as necessary O ensure adequate hatson
among all cooperating stations. ‘

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

e Keeping'all-participaﬁfs ‘Fully informed' of the plans of research.

“‘Necessary funds for the efficient dtscharge of his duties are prowded by the Federal
Government.

'Apart from providing funds for agricultura) research to the States, the Federal Govern-
ment has established a number of regional/national research centres. Mention may be
made of Soybean Research :Centre in Iilinois, Salinity Research Laboratory at River-
51de California and Agr;culture Research Centre, Beltsville,

The Agncultural Research Centre Beltsville is Iocated on_ 10,000 acres of rolhng
Maryland countryside north of Washington, D.C. and const:tutes nataonal headquarters
for agricultural sciéntific mvestlgatlon : :

The principal role of scientists and administrators at the Centre is to provide direc-
1ion and leadership to agricultural research efforts of the country. The research work at
the Centre deals primarily with problems of national interest. Many of the ideas conceived
and tested at the Centre prowdes the basis for further mvesugation at regwnal and state
Ievels S : -

The Central buﬂdmg complex mcludes 67 laboratones 36 green-houses, and 700
barns and -poultry houses as well as storage and maintenance facilities.

" The Centre has ten Research Divisions such as _Agricultti:al 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:eachi State'is the responsibility of the Land
Grant Universities established under the Morrill' Act (1862) which .granted public land
to the states to assist in the establishment and maintenance of at least one College/Uni-
versity in a state to promote agriculture, Every State now has'a Land Grant University.



" Bach Land Grant Umversxty is constituted of several” schoois/facutucs Agnculture is
one of the faculities. Other usually are engineering liberal arts, veterinary science;, home .
economics, medical science, Iaw, etc. The school of agriculture may be split into many
departments like agticulture, engineering, agronomy (crops and soils), genetics; animal
science, plant pathology, entomology, horticutture, agricultural 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 agficulture lies in the fact
that it organizes experimental stations and extension services in the State. The Land
tlngulshed by a WPI]. deﬁned charactenstlc-:ntegratton of three actmiles in. the same insti-
tution—e.g., resident teaching research in agriculture and refated sciences and extensmn
service in agriculture and home economics within the States.

- The Chief Executive Head of the Land Grant University is the Pre51dent/ChanceHor
The Dean is the immediate Head of each School/Faculty. under whom there are Direc-
tors of three different branches such as Resident Teaching, Research and Extension,
The Dean has an Advisory Councll that advises on all matters relatmg to research
teachlng and extension, : :

, A most str;kmg feature of ‘the Land Grant Umversmes 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 coopemtwe effoxt between the Umteu
States Deparument of -Agriculture and the Land Grant Universities. This cooperation
is not limited merely to the Land Grant funds attached 1o the Univérsities, 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-
ment 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 the Fatulty. 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 Staff &vide posi-graduate students for
their research projects in-the fulfilment of their requiremeni. This is an ‘excellent example
of co-operation between the Federal Government and ihe State Governments.

 The initiative for plannmg research programme usual‘y comes from the workers
But the program is subjected to a careful scrutiny at various levels. In this matier, the
Director of Research usually seeks the help of a Committee of Specialists. In developing
a research project, measures are taken To promote an 1nter—d1sclp11nary appmach 50 as to
avoid any gaps and attain the ob_;ectwe m ‘the most effectwe Manners. .

Research is conmdered as an integral part of teachmg and almost 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 to take over full teachmg
Vload with no research program : :

- There are also a large number of research prOJects at the Umversmes supported by
‘public’ donatmns or endowmients, including industrial or farm commocflty organizations,
‘Besides, many- agrzcultura] industries have theu' own staﬁ‘ engaged in. varlous ﬁelds of
‘agriculture. S TR : Dl
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_ The funds available, at present, from various sources Yor agricultural research are
roughly as foIIOWS :

Federal Government .. .. L. .. 250 m. doMars.
State Government .. o .. " .. 175 . dollars.
Industries .. e . .. .. 400 m. dollars.

More than 48 per cent of the funds come from. Industries and this clearly indicates
the important role played 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 recru:tment of persons for research is
generally done by the research department heads '

The evaluation of research workers is done annuzlly, on the basis of professional
competence, publications etc., in the 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 importohce.

Co-ordination and communication among and bewween agricultural scientists in
the U.S.A. are accomplished in various ways. All research organisations including the
Land Grant Universities and the U.8.D.A; encourage research workers to attend science
conferences and provide for riecessary 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 points 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 1nter—charge as Weﬂ as developmg after careful study, policy recom-
mendatlons

The head of 2 Research Department of the University has the responsibility to see
that research information available in his subject is brought to the notice of -extension
workers. This is done with the help of-a number of extension specialists,

-The Extonsmn Spoclahst is the extension area of the speojahst department such as
Entomology or Agronomy and his position is the logical result of the integration of agri-
cultural research and extension, The research department ‘tackles 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 hot have the temperameny to disseminate the results of his research: Similarly, the
extension worker finds that what he has learned in college may rapidly become outdated
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and realizes that he must consult with research.scientists to keep pace with all the ‘deve-
lopments in his special field. The working arrangement has been so effectively devised .in
the 10.8.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 exrension work. He ‘works as
a close link between the research worker and the extension worker and enables the Jatter
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 uider
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, agricuiture engineering, agronomy, entomology, marketing, market price
analysis, etc. The extension specialist carried out special demonstration tests in collabo-
ration with the extension worker. About 200 demonstration tests are usually carried out
by an extension specialist i 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 passed on to the Specialists
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 Exiension Spemahst/Specla]xsts The llSt of his
specific duties is given below: :

1. XKeeping 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; 1nterpretmg the results of research in terms of desxrable farm and home
practices.

3 Assamblmg and analysmg facts, clanfymg problems in the subject mdtter ﬁeld
studymg the status of his enterprise through out the srate and the natlon

4, Helpmg coumy agents to develop sound county and commumty programs in
which subiect matter is correlated to best serve the interest of the farm and home as a
famuly unit.

6. Assisting agemts in the effective use of teaching methods pecullary adopted to
the subject matter involved.

6. Backing up the county programs with suitable state-wide publicity, popular bul-
letins, farm letters, motxon pictures, film strips, slide exhibit 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.
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8. Outlining and measuring devices and- procedures’ apphcable to the sub_;ect matter
‘problems bemg attacked and assisting agenzs in their use:

9, Handhng dlrect teaching of rural people wrthm the county in such 2 manner as
‘to 'strengthen the posmon of the county ‘worker and enable him better to meet subject
-Toatter problems arising after the specrahst S departure o

The Extension Specialist has also the responsibility to training of County Agents
and passing on-the new information to them. Tius is done in the course of visits and also
-in the District’ Meetings of County Agents and in the sumer school training courses at
the Umvers1ty : :

Unhke the Provincial Agriculture Departmems i Paklstan the State  Agriculture
Departments in the U.S A, are mainly responsible for such regulatory and service func-
.tions as enforcement of laws relating 1o grading and standardization ot milk and other
agricultural produce including seeds; fertilizers; control with repard 1o its type and quality;
disease prevention in livestock; advice to cooperative societies; collection of agricul-
‘tural statistics: analysis of soil samples; marketing intelligence; technical and supervis-
-ing guidance; and working in close cooperation with the Land Grant University.

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

News bulleuns mterviews with reporters, meetings, greup programs, “field days”,
visual aids such as slide photographs and charts age frequently used as tools for dxssemma—
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 d1stmgulshed from an experiment.
A demonstration proposes to show a known truth, while an experiment is.a search for
truth. The demonsiration are usually carried out by the Extension Speccialists ‘in
collaboration with Extension Workers. When properly organized and successfully cartied
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.
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APPENDIX V-

Date.
March 13,

Wednesday. -

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

(March I3-—Aprll 7, 1968)

; . Insntmmns

7 Department of Plant Protec-

tion, Karachi.

' Karachi_.

March 14,
Thuisday.

March 14,

Thursday.

- March 15,
Friday.

March 16,
Saturday.

' Karachl :
' - Ministry _of Agmculture &

Pakistan Central - Cotton
Committee, Karachi..

Wool Test ﬁoﬁée, Karachi.

Karachi _ Fish. Harbour,

Works, Islamal_:gad

Cereal Diseases

Agricultiral -Research -Insti-
tute, Tarnab, Peshawar.

Forest Research Institute,
Peshawar..

Peshawar.

‘war

Sugarcane ; Experiment . Sta-
tion, Mardan ‘

: Research
" Station, Sunily Bank, Muiree.

O fficials met.
Mr. HariZz MANZOOR ABBAS,

Dlrector, Department of’ Plant Protection
and othér oﬁ‘iclals '

‘MR, ABpUL Wanp, T. I,

Ditector.'of Research (Anlmal Husbandry),
Agncultural Research Coungil,

MR. A. RAHIM,

Secretary,

Agricultural Research Council.

MR .M A A AﬁSARI,

~ Director of Research, -
‘Pakistan Central Cotton Committee and

other officials.

MR. A. M. CHOUDHURI,
Agricuitural Marketing and - Statistical
Adviser, Government of Pakistan.

Dr. M. R. QURESH]I,
Adviser, Fish Harbour and other officials,

MR. 8. A. M. KHAN,. -
Secretary,
Ministry of Agnculture and Works

Dr.S F. HASSAN
Senior Plant Pathologist.

"DR. A WAHHAS, T, L;

Director and slafl members.
MR. THsavUR REHMAN KHAN,
Director, and other officials.

MR. FAZAL DaD KHAN, - .
Director, Agriculture Department, X
Northern Region, Peshawar

Dr Noor AHEMAD,

Principal, and staff members.

Sugarcané Specialist. "
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Date

March 18,
Monday.

March 18,
Monday.

March 19,
Tuesday.

March 20,

Wednesday.

March 21,
Thursday.

March 21,
Thursday

Institutions

Prerﬁiér Sugar Mills, Mardan.

Lahore.

Department of Agnculture,

West Pakistan, Lahore.

Department- of Agriculture,

" West Pakistan, Lahore. -~

Soii Survey PrOJect Guiberg,
Lahore. ‘

Veterinary Reseaijch I_nsﬁé_ute.

Officials met

MR. OBAIDULLAH JAN,
Sugarcane Specialist (Retired)

General Manager,

- Premier Sugar Mills.

Mz, MOHAMMAD Musa, H.J., HPK
Governor of West Paknstan _

MR AM]R AHMA'.D KHAN S K.,
Secretary,
Agriculture Department, West Pakistan.

Dr. A. LATIF,
Deputy Secretary,
Agriculture Department.

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

Dr, A, Q M. B. KariM,
Director-General.

Dr. A. S. AKHTAR,
Director, ' '

. Veterinary Research Institute, Lahore.

Alfalah Building, The Mall

Lahore.

Agriculturé University, Lyall-
pur.

Ayub Agriculture Research
Institute, Risalewala, Lyall-
pur,

Coliege of Animal Husban-
dry, Lahore.

West Regxonal Laboratorv
PCSIR, Lahore

Irrigation Research Institute,
Lahore

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

The US Agency for Intematlondl Develop—
ment officials,

Dr. Z. A. BasHuMi,
Vice-Chancellpr and other officials.

KHavLira ANwar HussaIN,
Director & other officials.

Dr. M, MAQsoop BUTT,
Principal.

Mg, M. AsLAM,
Director, West Regional, .

‘Laboratory, PCSIR, Lah’ofé.
.Dr. MUsHTAQ AHMED, S. K .-

Director.
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Date,

March 22,
Friday

March 24,
Sunday.

March 25,
Monday.

Mazrch 26,
Tuesday.

March 27,

Wednesday.

“ Institutions.

Agriculture Research Insn-
ite, Tandojam

Agruulture ColEege T'mdo-'
jam,

; AtOI‘IllL Energy Aﬂncultural
- Research Cenire, Tando;am

- Karachi Fjsherman’s Coobe-

rative Society, Karachi

East Pakistan Agricultural
- University, Mymensingh,

‘Pakistan Central Jute Com-

miiiee.

Department of Agriculture,
Eden Buildings, Ramna,
Dacca.

-do-

Atomic Energy Agricultural

Research  Centre, Ramna,
Dacca.
Eden  Buildings, Ramna,
Dacca.

Agricuiture Research Insti-
tute, Tejgaon, Dacca.

Directorate of Livestock Ser-
vices, Eden Buildings, Ramna,
Pacca.

Forest Rescarch Laboratory,
Chittagong.

Marine  Fisheries
Chittagong.

Deptt.,

T Officials met.
MR. M. SiDIQL, '
Director.

“Mg. A, G PIRZADA

Principal,

DR. M. SHAUKAT,
Director, Atomic Energy Agricultural Re-

search Centre.

Dr. M. SHARIF,

Director of Agriculture,

Hyderabad Region,

Hyderabad.

MR. MAQso0D AHMED BURNI,

Deputy Divector;

Fisheries Department & Du‘ector Flsher-

men’s Cooperative Society, Karachi.

Dr. S. D.' CHOUDHUR], T.1., S.K..

" Vice-_Chaﬁcelior and other officials.

DR. M. ISHAQUE,
Director Jute Research, and other officials.

MR. AMIRUL ISLAM,
Director of Agricnlture.

MR. Kareem IoBaL, T.Px., T. CBR.
Secretary, Department of Agriculture, East
Pakistan.

Dr, StaMsur HAQUE,

Director. :

MR. Ar1 AsGuHaRr, CSP,
Chief Secretary,
Governmenr of East Pakistan.

MR, I. H. KnaN,
Additional Director of Agriculture (Re-
search) & other ofﬁcmls

MRr. 8. M. ALy,
Director, Livestock Serv;ces
East Pakistan.

Director-in-Charge,

Forest Research Laboratory.

MR. §. H. CHAUDHURY,
Deputy Director.
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Date.

March 28,
Thursday.

March 29,

Friday.

April 1,
Monday.

April 2,
Tuesday.
April 6,
Saturday.
April 7,
Sund_ay.

" Dacea.

_ Institutions.
Dacca.

Foot and Mouth stéasé Sta-
tion, Nohakhali, Dacca

Department of Agnculturc
Eden Bulldmg__s‘ quna,

Islamabad.
Rawalpindi

President’s H_Quéé, Rawal-

pindi.

Ojfzcaals met.

- TuE WORLD BANK TEAM.

MR. §. M. ALt,

and other officials. i}

MR. KAREEM IQBAL, TPK T. CBR
Secretary, :
Department of Agriculturé, East Paklstan. '
MER. 8. A. M. Kuax, CSP,

Secretary, ‘

Ministry of Agriculture and Works.

MR, AMIR AgMAD KHAN, S.K.,

Secretary,

Department of Agriculture, West Pakistan.
MR. S. FIpa HassaN, HQA, S.Px.,
Adviser to the President-of Pakistan,

Report prepared in Rawalpindi March 30 ApnI 5,
Presented to Minister of Agriculture. _
American members of Team departed tor the UnitedStates.
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APPENDIX VI

"PAKISTAN AGRICULTURAL RESEARCH COUNCIL
MEMORANDUM OF ASSOCIATION o

I. The name of the Counc;l shall be the “Pakxstan Agrxcultural Research Council™.

II. The registered office of the Council wﬂl be situated atthe.Headquarters of the Govern-
ment of Pakistan.

118

The objectives of the Council shall be

1.
2.

10.

11.
12.

To serve as the technical arm. Of the . Mmlstry of Agrlcuiture and-Works.

To identify problem areas. which need. attention develop and finance well-
balanced and closely coordmated programs of agncultural researoh on a long
term basis:’ :

To establish research centres as and - when ‘nécessary to ﬁll in" the gaps in the
overall program of agricultural research

To organize seminars, symposia, confcrences and group discussion of research
workers to enable -them to rev1ew progress and plant their work along profit-
able lines.

To award scholarships or tellowshlps and trammg grants for subjects withiny
the sphere of the Council to foster the upgrading of research’ ‘personnel,

To finance travelling of suitable research workers @broad’ fo- attend confer-
ences and to visit research institutes and laboratories, where- outstanding work
in their respective fields i Is bemg conducted

To act as a clearing house of mf'ormatlon and support the publlcatron of results
of research,

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

To establish or assist in estabhshmg

a) Librarics

b) Muscurms

¢) 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.

o775



IV. The following shall be members of the Council:

1.
24,

©oe R e -

10.
11,

12.
13.
14.
18,
16.
17.

Chatrman—Mmlster for Aguculture and Works, Government of Paklstan.
Vlce—Chalrmen _ o

Mml_ster for Fpod and Agric_:ulture, East Pakistan.

Mihister for Food and Agriculture, West Pakistan.

Secretary, Ministry of Agriculture and Works, Government of Pakistan.
Director General, PARC, ‘ |
Represe_ntative of Ministry of Agriculture & Works.

© Secretary, Agriculture Department, West Pakistan.,

‘ Secretary, Agriculture Departmént,’ East Pakistan.

Vice-Chancellor, Agriculture University, West Pakistan.

* Vice-Chancellor, Agriculture University, East Pakistan.

Director, Agriculture Research Institute, West Paklstan (to be nomina-

“ted by West Pakistan Government),

Joint Secretary, Ammal'Husbandry, West Pakistan,
Director, Livestock Services, Fast Pakistan.
Director of Agricuft_ure, East Pakistan

Chief Conservator.ef Forests, East Pakistan,
Directbr, Marine Fisheries Depar_tmén‘t.

Director, Forest Research Institute, Peshawar.
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LE

PROPOSED ORGANIZATIONAL CHART
o FOR THE |
AGRICULTURAL RESEARCH COUNCIL

Chairman -

(Mimster for Agnculture & Works)
° Ministry of Agrx & Works -

Vlce-Chaltmen

1, Mlmster for Food & Agnculture East Pakistan.
2. Minister for Food & Agnculture, West Pakistan.

3. Secretary to the Government of Paknstan Mlmstry
of Agnculture & Works

) Dlrector-General

Director of Director of Du'ector oi . Director of - Directofof - * ©- - -Director of

Crop Husbandry Soils, Irrigation ' Agrxcultural © Animal. Forestry & Raxige_ - .. . Fisheries
. & Engineering =~ -Economies'& - .~ Husbandry - Managemcnt oo
“U " Statistics - T SR
Deputy Director " Deputy Director --- Deputy Director . Deputy Dxrector :
(Administration) * - (Finance) . (Research . . (Library and -
Lo : - Information) ~ Publications): -

NOTE: 1 The Directors \‘h]lv have the ﬂecéésary sﬁppo‘rting staff of Deputy Directors an&‘Techniéal Assistants, - _
. The posts should .be filled on'a permanent basis as. and when Scientists w1th the reqmslte qualifica- *
tions and experience become avallable

2. The Deputy Dlrectors will have the necessary supportmg clerical staff.



APPENDIX VII

THE RESEARCﬁ GRADE EVALUATION SYSTEM OF
THE USDA AGRICULTURAL RESEARCH SERVICE

Thé 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-
culfural Research Serv:ce, U.S. Department of Agriculture, May 1965. The system is
widely apphed across dlsmpllne lmes to all posmons in basic and applied research.

The initiative of the 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 a certain grade level in his field of training and- expertlce then was obhged to assume
' §.adm1nlstrat1ve duties to advance to higher posts, -

- Thc concept that scientists should be promotéd as scientists, and on the basis of théi;l
- capability and product1v1ty proved workabie in-the USDA and in 1960 the plan was adopt-

ed, w1th some modlﬁcatlon, by the U.S. Civil: Serv1ce Commlssmn for Government wide
- use. ~ :
‘ In addition to the publication mentioned above, the Research. Grade—Evaluation Guide,
~ of the U.8. Civil Service Commission (TS-52) June 1964 describes 1 in more detall the applL-
r cation of the system to a wide range of scxentxsts S . :

]
o

The Mlmeographed Administration Memomndum 444 9 of the USDA Agrlcuitural

.-Research Service presents the purpose and ‘procedures. of the promotion plan for resea:ch
scxenusts and research adrmmstrators _

Coples of the a‘bove pubhcatmns are not avaﬂabie in sufficient number to mclude

;_"_;each copy.of the joint Team report but may be obtained from the USDA Agncultural
| Reseamh Serwce or the Civil Service Commission, Washington, D.C. -

N e

e
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APPENDIX VIIIE-\ SN

COORDINATED RESEARCH SCHEMES

Frequent reference has bcen made to coordmated research schemes in this report
_and it is recognized that there i3 limited famlharxty in Pakistan with the organization and
‘functioning of such schemes. 1t seems desirable, therefore, to point out the nature of the
inter-disciplinary collaboration, the arrangements for coordinating leadership, and for
participation of 1nd1v1dual sclentlsts and dlﬁ"erent research mstu‘utlons mvolved . such
‘projects or schemes

' THE INTER-ACTION OF SCIENTISTS FOR
“INTER-DISCIPLINARY*” RESEARCH

" The commion procedu:e for resea.rch in many universities and research institutions
is for individual scientists to concentrate on studies within their own field'of specializa-
tion. This limits effective application of science to the field of agriculture, 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 vielding crop variety is of no vaiue
if it succumbs to 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 the speclalized sc1ent1ﬁc fields, and the “inter-relationships™, may be con-
sidered as foIIOWS —_ o ‘

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 discase 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 eoordmatmg
leader of joint, coordinated projects. AN o

No individual ‘scientist- can de-velop the depth of knowledge of the potentials of the
‘wide resources of germ plasm, the methods of selection and: testing for given characteris-
tics, and other details concerning the improvement of a given economic‘crop, ‘without
'spending a ‘long career—preferably a lifetlme—-workmg with a given crop. Therefore, in
countries where an Economic -Botanist attempts to serve as the plant breeder- for many
crops he is usually not productive for any -of them. In modern crop improvement it: is
essential for a plant breeder o concentrate on a smgle crop, ‘and to haVe many such plant
_ breeders workm g on that crop throughout the country : :

The need for contmulty, to develop deep understandmgs of the charactenstlcs of
a given crop, has significance also with respect to the tendency of agricultural scientists
in Pakistan and some other countries to shift frequenily: to new jobs for modest
‘increases in salary. It is for this reason that spccial attention must be given' to merit
promotions to -encourage scientists to stay within. their given specialized fields.
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The Plant Pathologist must understand the life history and the host-pathogén relation-
ships of the many diseases which may attack a given crop under different envifonniéntal
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 importance. The diseases differ. The control of the virus diseases of rice which
dre transiitted by’ leaf hoppers or other insects require specml attention from a virolo-
gist. The bacterial blights and the destructlve fungal blast disease - have different charac-
'[CI‘ISUCS and must receive precise attentlon from qualified scientists for thelr control.

This many appéar'to 'suggest 'e'xce‘ssivé specialization within 4 given scientific 'ﬁeld.
But, as in the case of the Economic Botanist working on too many crops, generalization
in plant pathology begets mediccrity. This is.not acceptable when an epiphytotic of a
single disease may destroy a to‘taI ci‘op or a I"a'rge' i)r_opdrtion of a ¢crop within a country.

The plant pathologist must work closely with the plant breeder since dzsease resis-
tant plants prov1de the most effectlve control for most crops.

T he Entomologtst asin. the case of the plaut breeder and patholodlst must know the insect
.pcst and its relations with the host plant, Control of insects by breeding resistant plants
is not commeon but-is receiving iricreased attention. There are many methods for insect
control; mcludmg modification of the environment by changing the time of plantmg of
a crop; to offset the normal life cycle of the pest and other similar measures. Parasites
or predators, and other biological controls, are recelvmg increased attention. The most
commeon practice is cotrol by chemicals which vary in efficacy, cost, and amount of residue,
and: which require specific research on: time, frequency and rate. of application.

The Soil Scientist—Agronomist is concerned with the fertility level of the soil and the nutri-
tion of the plant, including attention to minor elements. He studies moisture conservation
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
and rite of seeding, time and levels of feriilizer apphcatlon and the frequcncy and amounts
of irrigation fall W1th1n this field of study. :

It is ‘essential that the plant breedér and agronomist collaborate closely. As an exam-
ple, the fertilizer trails ¢onducted for many countries in' recent years do not furnish use-
able information today because of the development of the new wheat, rice and other crop
varieties which are able to wtilize much higher levels of fertilizer application to produce
yields that are double to fourfold the yields previously obtained. Pakistan is e)rperlencmg
“this w1th Mexipak wheat and the IRRI rice varieties.

The Econormist must also work closely with the agronomist 1o determine the costs
and returns for fertilizers and for other inputs or practices in growing a given crop.

The Agricuitural Engineer covers a wide range of functions—in the design and testing of
tiflage tools, pest control equ1pment 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 and place of application of pesticides.
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-.. There.is a close linkage also with plint breedets: In the Uiited Stites, for éxample,
the. harvesting ‘of tomatoes was. matle much more efficient in recent yéars by the coms
bined. efforts of the plant breeder and-the agricultural engineer. The -plant ‘breeder bred
tomato plants with a compact shape and size, Spec1ﬁc frmt display or focation, dnd detet=
minate fruiting habits which caused all fruits to ripan 4t a given time, The enginger; there-
fore, had.a uniform type of plant or “fruit bearmg strueture” fot v&hlch he designed atl
economical mechamcal harVester P :

The Ecanomzst glve, Vattentlon to many elements 111 cost of productlon an mcreasmgly
1mportant f‘actor as farmers m modern mtenswa agncuiture buy 1mproved seeds, larger

market procedures: and outlets. The Economist also gwes research attentton to. policy
questxons as related to submdles and other incentives, and to effectiveness of credit and
marketing procedures and mstltutlons : ‘ .

 There are, of course, other scientific chsclplmes which complement the above, such
as the blochemlst Wwho is concemed w1th graln or product quahty

Much of. the stagnation of agnculture in developing coufttries steiris from the lack
of close linkage or mutual 4ttetition to the reinforeing scientific diseiplines. The team work
of agricultural scientists from différent research institutions, in coorditiated reséarch
schemes, has been a major factor in agriciiltural improvement in the United States and
other agricultural advanced nations, as explained in Chapter VI. This must be given
greater emphasls i Pakistan as the natlon moves 1nto h:gh-productlvxty agnculture

RESEARCH INSTITUTES

... The Research. Institute .is ysually.a laboratory, or. a. laboratory with field facilities,
-at a given location where scientists from the several disciplinés collaborate in giving joint
attention to research on a given problem. The commodity resdarch institutes established
by the British in Asia and Africa, as well as by the United States have been dlscussed in
Chapter VI. sidhuuel

.The research:institutes éffectively combine the efforts.of differént scientists ofi 4 gwen
prob]em In. most.¢ases, however;: bécause.of the concentration:of persohnel at a givén
location, .the institutés do not have the:broad.-outreach into. the. different: agrncﬁlturai
regions or locatlons where crops are. grown. under varymg envxronmeﬂtal nondltlons

The instittite tisually s desngned to suppiy mformatlon or materials to be used as a
resource; in further, adaptive, re]search conducted by cooperating scientists whoiidodify the
hagw,mnovatwns to’ sp,it specxﬁc growing, condxtlons. .The . Intematlonal Rice; Research
Instxtute is -an_example of a highly spema,hzed mter-dlsslplmary research center g

. THE .CGORDINATED RESEARCH. 'PROJECTS

The coorditiatéd resetiteh Projects of schieffiés for 1mprovement of crops, 8t off §pe01-
ﬁc problem apeas; combine ‘the attentlon of scientists- from different dxscnphnes anid pro-
vide for fisxibility or mobility bf résearch idio the diffévént enwronments covered by the
scheme.

sy
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- Usually: a nucleus of key. pérsonnel, including a plant breeder, pathologist, agrono-
mxst entomologist, etc., Works together at-a "given ‘location to develop basic or backw
ground research 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 10 -the variations in environments,: soil conditions, diseases or pest hazards. It is,
of course, essential to study soil-plant relationships where the soils are. Similarly, this
dispersal of research furnishes prompt information on the limits of adaptation of new
hybrid combinations or of new tlllage, fextlhzer, or_pest conirol practmes over extensive
geographic areas. The coorchnated schemes involve not only a number of scientific d1s-
clphnes but also ‘many mstxtutxons or research 10cat10ns

The most efficient operation ‘of a coordinated cheme is for the joint’ use ‘of staff and
fac1ht1es of the existing research institiites, umversutles colleges or other orgamzatlons
concerned with a given research problem.

Ini' the “United States a substantlal part of . the research of the US Department of
Agriculture Research Service is conducted in cooperation with the States, by locating
USDA scientists in the State Agricultural Experiment Stations, This procedure has made
it possible to conduct efficient research. over wide geographical areas on all types of agri-
cultural production probiems and to keep abreast of the pest and disease hazards whlch
frequently brezk out in the dlﬁ'erent regions of the countxj' :

Pa.klstan can easﬁy develop snmlar coordmated schemes through the more- eﬂ‘ectwe
collaboration of the agrxcultural research institutes, the agricultural universities, the
colleges of agriculture, and such.organizations as WAPDA, SCARP, etc.

. 'The coordinated wheat schemeis developing along this line and furnishes an exeéllent
pattern which should be . followed - for -other commodmes and problem ﬁelds, as recom-
mended by the Team 1n Chapter VI ' : N R e

Coordmatm:g Leadershnp

Coordination, requires. & certain degiee-of guidanice in the exchange of information
é.nd .in_focussing - .on--high. priority problems  which “should .receive - promipt * atten-
tion Coordmatlon, therefore, is.an- action which-is best handled through an individual
who is not only:a working. and highly respected scientist, but-who also appreciates that
h;s functlon s not one of control but rather one of “cooperatlve guzdance

: In addltlon to workmg actively in the research ‘project, the coordmatmg leader ‘s
responsible for maintaining personal contact with his scientific colleagués in the different
disciplines, for- facilitating the interchange of research information within their respective
fields and for assuring a contmumg liaison between the participating scientists. This is done
through periodic seminars, ‘through the coordmator s ‘assistarice in guiding the planning
of the total research program, and in assembling and reporting the data.

.The most effective coordinated schemes: involve participation of . scientists . of: high
cahbre in all of -the. respectlve dzscxphnes, and W1th opportumtxes for partlclpatmg sclen-

ther _101nt research.



The coordinating leadership may be handled by a scientist from any one of the disci-
plines, In ¢crop improvement research this role has costomarily 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 ccoperative participation of many individuals at nume-
‘rous locations be administered 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 observations on stage of plant growth, disease
reaciion, 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 staff members. 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 Pakistan
if there is an individual and institutional willingness to use it.
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