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CHAPTER 1
 

THE NWFP AGRICULTURAL UNIVERSITY: AN OVERVIEW
 

The Northwest Frontier Province Agricultural University was
 

established under the provisions of NWFP Ordinance No. 1 of 1981
 

(notification date 4 Pbruary, 1981). It was established as an 

outgrowth of thE Faculty of Agriculture of the University of 

Peshawar with "an autonomous status for its further growth, and 

for the purpose of improving teaching, research and administra

tion." This action culminated more than 50 years of efforts to
 

improve higher education in agriculture in the NWFP.
 

In 1930, agriculture was introduced into the curriculum of
 

Islamia. College located at Peshawar. With the establishment of
 

the University of Peshawar in 1951, Islamia College was made a
 

constituent College of the University. There were also Colleges
 

of Engineering, Law and Education. Khyber Medical College was
 

added in 1955 and the College of AgricuItur-e was formed in 1957,
 

followed by Colleges of Home Economics and Commerce in 1962. The
 

College of Agriculture was upgraded to a Faculty of Agriculture
 

of the University of Peshawar in 1970.
 

With the establishment of the College of Agriculture in
 

1957, the three-year B.Sc. degree program based on ten years of
 

public education (matriculation) was discontinued. A revised
 

curriculum was started in 1958 into which students were admitted
 

who had completed matriculation. The curriculum consisted of two
 

years of pre-agriculture studies and a three-year undergraduate
 

program. Upon completion of this five-year program, the student
 

was awarded a B..Sc. (Hons.) degree and was qualified for National
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Pay Scale (NPS) grade 16. Beginning in 1962 options or speciali

zations were introduced into the last year. Since the B.Sc. 

program qualified a graduate for only NPS 16 employment(Hons.) 


and most professional positions in agricu-ture required NPS 17
 

qualifications, most students continued for an M.Sc. degree in 

order to meet that qualification. Two type,5 of M.Sc. programs
 

were offered: B.Sc. plus one year of graduate study, resulting 

in an M.Sc. (Ordinary); or a B.Sc. plus two years of graduate 

study, the latter year devoted to research and thesis, culmina

ting in M.Sc. (Huns.). Both M.Sc. degrees commanded NPS 17 

positions, but the M.Sc. (Hons.) degree qualified one for more 

prestigious posi tions, or positions with greater perquisites, for 

example a faculty position at the University. Admission to this 

urr icu um wa s disc:ontinued after the 1978-80 academic year and 

the last class will compiete the program in 1985. 

Begirninj with the 1980-81 academic year, students were 

admitted to a "new" curriculum with the requirement of an F.Sc. 

(pre-medicine) c:ertificate. This certificate represents two 

years of preparation beyond the ten years matricuilation, with a 

concentration in biologico:il science. The F.Sc. (pre-med) is so 

named because it. is a requirement for entrance into medicine, the 

mnst prr? 5tigious course of studies for which one is qualified. 

Other hiychnfchol curricula culminate it F.Sc. (pre-engineering) 

or F.A. (Arts or Huma"it .'s) certificates. Neither the F.Sc. 

(pre-eng) nor F.O. certificates currently qualify one for admis

sion to the Aqricultura] University. 

The University program for the "new" curriculum consists of 

four years, the first two of which are a common core for all 



-----------------------------------------------------------------

students, the third year is approximately 80% common and 20%
 

elective specialielective, and the fourth year is devoted to an 


zation. Upon successful completion of the four-year program the
 

student is awarded the B.Sc. (Hons.) degree and will qualify for
 

NPS grade 17. B.Sc. (Hons) graduates may pursue a two-year
 

graduate program for an M.Sc. (Hons.) degree and still be quali

fied for NPS grade 17.
 

An enrollment of 683 students is projected for the year
 

beginning in Septerber 1983, approximately the same as the 1982

83 enrollment.
 

Degrees Granted
 

The Faculty of Agriculture of the University of Peshawar and
 

the NWFP Agricultural University granted 757 B.Sc. degrees and
 

552 M.Sc. degrees during the 11-year period from 1970-71 to 1980

81 (Table 1.1). The degrees were concentrated in the soil and
 

plant sciences.
 

Table 1.1. 	 B.Sc. and M.Sc. Degrees Granted by the Faculty of
 

Agriculture, University of Peshawar and the NWFP-AU,
 

1970-71 to 1980-81 by Specialization.
 

7----------------------------------------------------------7----

M.Sc.
Seciali zat ion 	 B.Sc. 


Agronomy 163 138
 

Entomology 84 56
 
82 53
Horticulture 


Plant Breeding and Genetics 93 73
 

Soil Science 135 100
 

Food Technology 61 46
 

Agricultural Chemistry 67 


Agricultural Economics, Rural
 
Sociology and Extension Education 45 23
 

Animal Husbandry 27 24
 

757 	 552
TOTAL 
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The Academic and Administrative Faculty
 

There are 94 academic and administrative faculty members in
 

the NWFP Agricultural University (Table 1.2). Sixty-five percent
 

have their highest degree from inside Pakistan and 35% have their
 

highest degree from outside. Of those who received their highest 

degree outside Fakistan, 48% were from U.S. universities. Ten of
 

the twelve Department Heads have M.S. or Ph.D. degrees from a
 

U.S. university, most of them received during the time that USAID 

provided assistance to the University of Peshawar from 1954 to 

1965. Only 14 staff members (15%) have earned Ph.D. degrees.
 

The, low proportion with Ph.D. degrees hampers effort in guidance 

of work at the M.Sc:. level and in faculty-planned and conducted 

research.
 

The faculty is more provin(:ial than is desirable because 

most of them have had their training at Peshawar colleges and 

universities, and most (if their experience is in the NWFP. One 

faculty member is on leave, serving in Saudia Arabia; six are 

away for Ph.D. diegrees, three at Pakistan universities, one in 

the U.S., and two in Wales. Two more are scheduled to go to the 

U.S. soon. Io addition, it is expected that seven faculty mem

bers will attend U.S. universities for non-degree, M.Sc., or 

Ph.D. training begirrirg in 1983-84. 

The averaqe age of the faculty is 39. Many were appointed 

to the staff of the Agricultural University or its predecessor 

institutions at aHi early age so have relatively long years of 

service. With the exception o+ five or six faculty members, most 

current staff members have 10 to 20 years of service to give to 

the University prior to retirement at age 60. 
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Academic staff numbers by department, rank, 
and traininq at the NWFP Agricultural University, 

June 193
 

Table 1.2. 


NPS .4PS 19 NPS 18
 
NPS 17 NPS
Mean pNeS ssoc. Asst. 	 Suban 2121 Pr ee oc' Lecturer 16 


Sor .o. . Ph.D.Prof. Ph.D. M.Sc. B.Sc. total Total
 
Department Degree agPe. 21
 

Vice Chancellor 
 0 


1 	 5 7

Agronomy 	 45 2 1 1 


8
4
1 3
i 37
Plant Breeding 

o 	 50 [ 31 1 2 1 23 11 

1 1
Entnmology 1 33 	 8 

8 
1 16
1 21
o 39 


1 16
2
0 37 

6 
d~orticul ture 

2
1 3
1 34Soil Science 	 8
 
0 41 112 

4 4 
Animal Husbandry 1 35 5 9


0 43 1 1 1 2 

1 1 2 
Agr. Merhanization 1 34 	 2 4

0 44 1 	 1 

1Food Technology 1 41 
1 	 1 

1 
2 
2 

4
0 43 


1 
Agr. Econ. and 1 32 1 

2 3Extension 0 49 1 1 
2 8 	 11
Inst. of Devel. Std. I 35 
 12
0 52 11 


1 1Agr. Chemistry 1 35 
2 4o 42 	 1 1 

4 
English** 1 32 	 2 2 


1 1 1
Islamic Studies" 1 41 



Table 1.2. Continue: 

NPS NPS 19 NPS 1 

Department 
Math., Stat., 

and Physics 

Library" 

xperimental Fam 

Subtotal 

11 

Degree 
source* 

1 

I 

i 

I 
0 

All 

Mean 
age 
1983 

42 

37 

39 

36 
44 

21 
V.C. 
P .F 

1 
-

NPS 20 
Professor 
O. M. 

. 

4 6 
0 

Assoc. 
Prof. 

Ph.D. Sc. 

1 

.. 

6 
6 5 

1 

Asst. 
Prof. 

.. 

2 

1 

22 
2 7 

31 

NPS 17 
Lecturer 

Ph.D. M.Sc. 

1 

11 

1 
30 

1 1 
34 

B.Sc. 

1 

2 

NPS 
16 
Di. 

2 
1 

-

S,,b
tote' 

4 

22 

61 
33 

Total 

4 

22 

2. 

94 

64.9 
Percent 0o 35.1 

All 1.1 10.6 18.1 33.0 36.1 1.1 100.0 

Outside Pakistan, of which 48.5% were from universities in 
the U.S.A.
 

I = Inside Pakistan, NWFP; 0 = 
* 	 Source of highest degree: 

in the English and Islamic Departments and Library have M.A. 
degrees instead of M.Sc. degrees. 

* Staff members 




Current Administrative Structure
 

The administrative structure of the NWFP Agricultural Uni

versity is in transition. The Departments from the Faculty of
 

Agriculture, University of Peshawar were retained in the NWFP-AU.
 

The Ordinance creating the new Agricultural University did not
 

provide for Faculties; but it was later amended to create three
 

Faculties. There are Deans of the three Faculties, each of whom
 

also serves as Department Head. The roles of Deans and Department
 

Heads are not clearly delineated; the Faculties are not yet
 

functional.
 

The numbers of faculty members are not now sufficiently 

large to justify the current number of departments and both 

departmental and faculty administration. Department Heads and 

staff administrators report directly to the Vice Chancellor. The 

current administrative structure and its operation is adequate, 

particularly with the Vice Chancellor's participatory style of
 

administration; however, as the University program grows to carry
 

out its expanded missions, it will be necessary to have a more
 

definit,; organizational structure with the roles of faculty,
 

departmental, and staff administrators more clearly defined.
 

The Current Mission
 

In the past and recently, the primary mission of the NWFP-AU
 

has been to educate young men to assume professional-level
 

positions, primarily in the Provincial government. Nearly .ll the
 

professional agricultural positions in the Province are filled by
 

those who have completed B.Sc. (Hons.) and/or M.Sc. (Hons.)
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degrees at the University or its predecessor agricultural compo

nents of Islamia College or the University of Peshawar.
 

Like other colleges and universities in Pakistan, the doc

trine and mission have been centered around teaching only; uni

versities have not been expected to, or financed so they could,
 

have an organized research program. The necessity to have re

strong teaching program, particularly at the
search to have a 


graduate level. has not been recognized. The orientation has
 

been toward teaching courses leading to a degree and a government
 

job; getting a government position seems to have been more impor

tant than performance in the position. In the teaching/learning
 

the part of
process, emphasis has been on the lecture method on 


the teacher and memorization on the part of the student. The
 

annual examinatioln has discouraged continuity of learning
 

throughout the year and has not provided feedback from student to 

teacher on the effectiveness of the learning process. 

The mission of the new University can be briefly stated as
 

follows:
 

(1) 	to serve aE the lead institution in agricultural devel

opment of the Province by education of professional
 
manpower.
 

(2) 	to link instruction, research, and outreach functions to
 

gain their complementarities.
 

(3) 	to develop an agricultural s.cience-based University with
 

a problem-solving approach in instruction, research, and
 

outrea(I. 

(4) to provide constructive leadership and cooperative
 

participation with all agricultural organizations of the
 

other provinces, and the federal agricultural
Provinc ,ci: 

researhI and education system.
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(5) to serve as a model for the role to be played by agri
cultural universities on a national basis.
 

(6) to serve both the public and private sectors of the
 
economy.
 

(7) to educate both men and women to serve the agricultural
 
sector of the Province and Nation.
 

(8) to improve the quality of education so the NWFP-AU has
 
stature nationally and internationally.
 

(9) to institute an efficient teaching-learning process in
 
the University that gives teachers incentives to teach
 
and students incentives to learn.
 

(10) 	to conduct problem-solving research to solve the prob
lems of farmers, rural households, and the agri-business
 
interests of agriculture to increase production and
 
productivity of human, physical, and financial resources
 
and thereby improve the welfare of the rural people and
 
consumers generally.
 

(1) 	to lead and collaborate in a unified research system of
 
the Province.
 

(12) 	to conduct an outreach program in collaboration with
 
other organizations to make the results of research
 
useful to people of the Province and Nation.
 

To attain the goals suggested by this outline of missions
 

will require major changes in the NWFP Agricultural University.
 

The instruction program will require major reorientation and
 

strengthening. There will be need for a strong, organized pro

gram of research with emphasis on adaptive research that is
 

multidisciplinary in nIature. This will require cooperation of a
 

high degree between individuals, departments, faculty and stu

dents. It will require more emphasis on service to the Agricul

tural University to meet the developmental needs of the Province.
 

The outreach program must be developed to demonstrate to the
 

Province the service orientation of the University; it must be
 

outward-looking instead of inward-looking. A program for women
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must be established commensurate with the importance of women as
 

agricultural producers and their key role in rural households. 

The student enrollment projections for the Agricultural 

University are shown in Table 1.3. The project design emphasizes 

the importance of improvement of the quality of the graduates, 

not the numbers, particularly in the early years of development
 

of the new University when the missions will be broadened to
 

include research and outreach. Enrollment will also be con

strained by lac:k V+ hostel facilities until the new hostels can
 

be completed. Beginning in 1987-88 enrollment is projected to
 

increase at an annual rate of approximately 10% through 1990-91.
 

The University's Institute of Development Studies is cur

rently conductinq an analysis of the agricultural manpower needs 

of Pakistan. Data have been collected at the provincial and 

national levels, and largely reflect the needs of the public 

sector. Analysis for the NWPF indicates that, for the period 

from 1970-71 to 1982-83, there has been an annual increase in 

employment of B.Sr. and M.Sc. holders of 5% and 14%, respective

ly. The higher growth rate for M.Sc. holders is explained by the 

high ratio of M.Sc. to B.Sc. degrees awarded by the Faculty of 

Agriculture of the University of Peshawar responding to the 

requirement of the M.Sc. to obtain an N.P.S. 17 position. With 

the recent approval to permit B.Sc. graduates under the revised 

curriculum at the Agricultural University to obtain an N.P.S. 17 

position, it is anticipated that fewer B.Sc. holders will want to
 

pursue the M.Sc. Therefore a major change in the ratio of B.Sc.
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Table 1.3. NWFP-AU projection of student enrollment 1983/84-1990/91
 

Class 83/84 84/85 85/86 86/87 87/88 88/89 89/90 90/91
 

B.Sc. Year I 


B.Sc. Year II 


B.Sc. Year III 


B.Sc. Year IV 


M.Sc. 


Baluchistan Reserved Seats 


TOTAL 


114 1321 / 167 181 219 222 242 266
 

1611/ 112 130 164 178 215 218 238
 

2111/ 160 111 129 162 176 212 215
 

- 18 63 108 128 161 175 211
 

195 275 224 106 71 61 66 71
 

681 697 695 688 753 835 911 1,001
 

2 20 40 60 80 80 80 80
 

683 717 735 748 833 915 991 1,081
 

1/For 1983/84 B.Sc. Year II the figure includes 98 students under the "old" curriculum and 63 in the "new" 
curriculum. The B.Sc. Year III figure includes 193 in the "old" and 113 in the "new." 

2/Year I students begin with the newly designed B.Sc. curriculum.
 



to M.Sc. students is projected. The smaller number of M.Sc.
 

students is conAistent with the need to greatly improve the
 

quaIityof, e M.Sc. graduates to r eet the needs of positions in 

the research system, and in the Agricultural University itself. 

The needs for degree-level trained manpower are difficult to 

project; however there are a number of forces underway that 

suggest that the expanding needs will be substantial. Graduates 

of the Agricultural University are now employed. The provincial
 

research and extension system is understaffed with well-trained 

personnel, relative to the needs. The federal research system is 

expanding and there are insufficient numbers of M.Sc. and Ph.D. 

holders to meet the needs. An improvement of the quality of 

graduates will make them more attractive to employers, both in
 

the public and private sectors. 

Continuing studies of educational manpower needs will be
 

made to ensure that the supply of B.Sc. and M.Sc. holders does 

not exceed the demand. 

The chapters that follow report on the analysis of current 

programs and plans for the newly designed Agricultural Univer

sity. The programs of instruction, research, and outreach are 

followed by the needs for faculty strengthening and development 

of physical facilities and equipment. The new organizational 

structure, leadership requirements, and needs for organizational 

linkage management are presented. The financial requirements and 

technical assistance needs conclude the report. Appendices 

incrlude supporting materials in more detail than advisable to 

include in the body of this volume. 
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CHAPTER 2
 

STRENGTHENING THE INSTRUCTION PROGRAM
 

A. 	 EVALUATION OF THE B.SC. PROGRAM
 

In this chapter the currently offered curricula of the North-


West Frontier Province Agricultural University (NWFP-AU), are
 

evaluated and, in light of that evaluation, recommendations are
 

made for expanding and strengthening both the B.Sc. and M.Sc.
 

1
curricula.2 - To provide a basis for evaluating the B.Sc. curricu

la, 	the following is a generalized description of the content of
 

a B.Sc. curriculum in agriculture.
 

Any 	B.Sc. curriculum in Agriculture includes:
 

1. 	Basic discipline courses: agricultural chemistry, bio
logy, mathematics, economics, etc.
 

-Because this report is intended for reading by both U.S.
 
and Pakistani audiences, and because different words and phrascs
 
are used in the two cultures to express the same concept, the
 
following is offered as U.S.-Pakistan equivalents, as understood
 
by the writers. Since the writing was done by U.S. personnel,
 
generally the U.S. term is used; for clarity, the reader may
 
substitute the follot-ing equivalents:
 

U.S. Term 	 Pakistani Term
 

B.S. or B.Sc. (degree) 	 B.Sc. (Hons.)
 
M.S. or M.Sc. (degree) M.Sc. (Hons.)
 
Major Specialization
 
Course Paper
 
grade marks
 
take a course read a paper
 
take an examination sit for an examination
 
dormitory hostel
 
President (Chief Adm. Officer Vice Chancellor
 

of University)
 
Vice President (for Academic Director for Teaching
 

Affairs)
 
An 	administrative division of A Faculty
 

common academic interest
 
with possible sub-units or
 
departments
 

Graduate study 	 Post-graduate study
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2. 	Agriculture courses which teach:
 

a. basic science applications to agricultural 
problems
 

b. state of the art solutions to agricultural 
problems
 

c. the inter-relatedness of agricultural problems
 

d. moderate specialization in relation to student
 

interest, abilities, career plans, etc.
 

e.g. writing and
3. 	Basic communication skills courses: 


speaking
 

needs
4. 	Communication skills for special 


a. teaching/extension skills
 

b. data collection, organization and analysis skills
 

e.g. humanities, social
5. 	Culture-orienting courses: 


sciences
 

With this philosophical description as a background, 
the
 

following points are a summary and a critical evaluation 
of the
 

current NWFP-AU admissions policies and B.Sc. curricula:
 

Only males who have completed an F.Sc. (pre-med) program are
 1. 


12th grade program,
admitted. The F.Sc. (pre-med) is an 11th and 


following the 10 year matriculation program, which emphasizes
 

chemistry, physics and biology in addition to the required Eng

lish and Urdt,. The F.Sc. (pre-med) program is so named because
 

the stu
the prestigious college training, and career choice, 

of 


dents in this program is medicine. Agriculture is typically a
 

third choice for those who are unsuccessful in gaining

second or 


to a school of medicine. This admission policy is too
 admission 


narrow.
 

The required core is heavily oriented toward agronomy 
in
 

2. 


keeping with the locally traditional definition 
of agriculture as
 

being limited to crop production or more specifically 
to food
 

The 	current core curriculum does not give
crop production. 


adequate attention to animal husbandry, the rural social sci

to the interrelationships of
 encei, znd communication skills nor 
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the agricultural disciplines in seeking solutions to agricultural
 

problems.
 

3. Some of the existing B.Sc. curriculum specializations are too
 

narrow in their applied specializations (Plant Breeding and Gene

tics, Entomology and Soils); some are inappropriate for an agri

cultural university (Chemistry); and some need extensive
 

strengthening to be considered legitimate B.Sc. programs (e.g.,
 

Agricultural Mechanization, Agricultural Economics, Agricultural
 

Extension Education).
 

4. The current daily class schedule consists of 8 consecutive
 

periods of 45 minutes each, without break% between periods, for
 

six days each week. During 1982-63 some students were scheduled
 

to sit in the same lecture hall for six consecutive periods (4
 

1/2 hours) on each of two days per week with only a change of
 

teachers between periods.
 

B. 	 RECOMMENDED B.SC. PROGRAM
 

In light of the above evaluation, and of other analyses
 

p-esented elsewhere in this report, the following are recommended
 

changes in the admissions policy, the B.Sc. curricula, and the
 

daily schedule of classes.
 

1. Admissions
 

a. The University should admit both male and female ctu

dents, without discrimination because of sex, to all its pro

grams.
 

b. The University should admit students who have either
 

the F.Sc. (pre-med) or F.Sc. (pre-engineering) certificate and
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should consider admitting other students whose 11th and 12th year
 

programs included, in addition to the required English and Urdu,
 

mathematics chemisany three of the following four subjects: 


try; physics; and biology.
 

c. To provide equality of opportunity for persons of
 

to

various ethnic, geographic, or parental-occupation sub-groups; 


insure a more universal student body! and to assist in the agri

interest, the
cultural development of other areas of national 


University should continue the policy of reserved admissions for
 

specified categories of student%. Special emphasis should be
 

given to admitting students of Baluchistan. If Baluchi students
 

with adequate academic preparation cannot be identified to ful

fill the quota, the University should sponsor a remedial program
 

for academically talented, but iiadequately educated, Baluchi
 

students to prepare them for admission into the B.Sc. curriculum.
 

the lack of an
The latter recommendation is made in light of 


agricultural university and the need for agricultural development
 

in Baluchistan.
 

d. Students whose education is being sponsored by a third
 

party, under an agreement between the student and the third party
 

etc., should be
 as to the student's required program of study 


admitted to the specialization which is specified by the sponsor.
 

program, and
All other students should be admitted to the general 


they should continue in the core program until the second term of
 

the third year (see academic advisement in a later section.)
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2. Core Requirements
 

The recommended curricula for the B.Sc. are ull based on a
 

core of required courses which is uniform for all students during
 

the first two years, allows some branching in the third year and
 

is almost totally devoted to the specialization in the fourth
 

year. The recommended curriculum for the first three years (with
 

indicated electives durirng Year III) are in Appendix A. Specific
 

comments about the core requirements, by years, follow.
 

a. In year one, eight of the recommended courses are the same or
 

are modifications of courses currently offered, but, in some 

cases now offerec' i a different year. 

b. There are three new courses. They are:
 

(1) Orientation to Agricultural Professions. An orientation
 
to: current agricultural problems in NWFP; the programs
 
and curricula at NWFP-AU which prepare students to help
 
solve these problems; and the agricultural careers which
 
NWFP-AU graduates pursue.
 

(2) Introduction to Computers. Basic instruction in the use
 
and application of microcomputers in agriculture. One
 
hour of lecture and two hours of practice in the computer
 
lab each week. This coLrse is scheduled for Year I, but
 
if the recommended curriculum is initiated before the
 
computer lab and equipment are available, the computer
 
course can be exchanged with another course in Year III.
 
When the properly equipped lab is available, the computer
 
course should be included in Year I.
 

(3) Biology I. A course offered as an a!fernate to
 
Mathematics I for students admitted with F.Sc. (pre
engineering) qualifications. Pre-engineering does not include
 
biology; it does include mathematics through calculus.
 

c. In the second year there are also eight courses which are
 

similar to or are slight modifications of existing courses. The
 

five new courses are:
 

(1) Microbiology. In light of the many microbiology-related
 
problems concerning human health, food processing and
 
preservation, animal health, ruminant nutrition, soil
plant relationships, feed and seed storage and water
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quality, microbiology is a fundamental discipline on
 

which to build appropriate agricultural technology.
 

(2) Agricultural Program Development and Implementation. An
 

introductory course in the principles and practices of
 

developing programs to create change.
 

(3) 	Animal Hygiene and Diseae Control. Content and
 

rationale self-evident from the title especially in light
 

of 40% of the farm income in NWFP being from animals and
 

animal products.
 

(4) 	Farming Systems Management. The typical small farm in
 

NWFP has a large number o enterprises including agrono

mic crops for cash, feed and fcod, horticultural crops
 

and livestock. This course teaches the students manage

ment principles and practices for successfully integrat

ing these multi-enterprise farming units.
 

(5) Seminar. This course during the second term of Year II
 

(the last term in which all students are in common core
 

classes) has these objectives:
 

(a 	 to acquaint the students with some of the advantages
 

and disadvantages of typical agricultural professions
 

and with the required skills, abilities and interesti
 

needed for one to be successful in the respective
 

career. This orientation will come through direct
 

presentations by professionals representing various
 

occupations.
 

(b) to review the specializations which a student may
 

pursue in Year III and IV and relate the specializa

tion to career opportunities.
 

(c) 	to provide group counseling and academic advisement
 

as the students select a specialization and the elec

tive courses to be taken in the first term of Year
 

III.
 

3. 	 Specializations
 

Beginning with the third year (except for sponsored students
 

previously admitted to a specialization to fulfill the sponsor's
 

students will be identified by specialization
requirement) all 


and 	will pursue the respective curriculum. The recommended names
 

of the B.Sc. specializations and sub-specializations are:
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Agriculture (Ag. Chemistry)
 
Animal Husbandry
 
Plant Science (Agronomy or Horticulture)
 
Social Science (Agricultural Economics/Rural Sociology or
 
Agricultural Extension/Agricultural Communications)
 

Engineering Applications and Food Technology (Agricultural
 
Mechanization or Food Technology)
 

During the third year a special separation is permitted in
 

the Food Technology specialization. Since this specialization is
 

less dependent on knowledge of plant and animal production, but
 

needs extensive work in post-harvest or post-production science
 

and technology, these respective alternates are offered instead
 

of the normally required courses:
 

For Soil Fertility and Water Management, substitute Raw
 
Material Handling
 

For Farm Forestry Practices, substitute Food Safety and
 
Environment Sanitation
 

In addition to these alternates for Food Technology, all
 

third year students are permitted one limited-choice elective in
 

the second term.
 

The fourth year program has no common or core courses. The
 

programs were developed by the respective faculties fJllowing
 

these broad guidelines.
 

a. Each specialization should provide two options, one for
 

students who plan to enter career employment upon completion of
 

the B.Sc. degree and one fi..r students who desire, and have the
 

academic talent, to entcr graduate study or research.
 

b. For either option, the faculty could specify (require) no
 

lesm than 12 nor more than 24 creditn in upper-level courses from
 

among those coursw3 taught oy the respective faculty, thus leav

ing 18 to 6 (so the total number of credits is 30) credits in
 

upper-level ccirses offEred by other faculties.
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The recommended fourth year program for each specialization
 

is presented in Appendix A.
 

4. The Rationale for and Special Considerations in the
 

Content and Structure of the Recommended B.Sc. Basic
 

Curriculum
 

a. The solution to agricultural problems usually is not
 

limited to applying concepts from a single discipline or narrow
 

field of disciplines. Resolving a problem in livestock produc

tion may require the understanding or application of concepts
 

from agronomy, agricultural mechanization, forestry, agricultural
 

sociology, and food technology - as well as the
economics, rural 


basic social, natural and biological sciences and even the human

a wide breadth of agricultural knowities. The desirability of 


ledge is particularly important in Pakistan and especially the
 

NWFP where geographic and climatic features presLit opportunities
 

for such a wide variety of agricultural enterprises, not only in
 

an individual farm. Thus,
the Province in general but even on 


the educated agriculturalist, in addition to specialization
 

training in a chosen discipline, needs broad training to have a
 

the whole range of agricultural knowgeneral understanding of 


ledge and technology and how discipline-oriented concepts are
 

inter-related and intra-active within the system.
 

b. There are some courses that have implied or specific

follow a logical seally stated prerequisites and thus must 


quence. For example: mathematics precedes chemistryl chemistry
 

precedes soils and animal nutritionF soils precedes crop produc

tion; biochemistry precedes animal hygiene and disease prevention
 

and introduction to food technology.
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c. The specified curriculum should include only a reason

able credit load per semester. The Design Team has limited the
 

number of separate courses per semester to 6 and, in most semes

ters, the number of credit hours to 15. This per-semester limi

tation then limits the total B.Sc. curriculum.
 

d. Some faculties have requested to have more courses from
 

their respective disciplines included among the courses which are
 

required of all students. The only way to increase the courses
 

of one discipline is to decrease the requirements in another
 

discipline. Item a above gives the rationale for a balance among
 

the disciplines in the initial two years, before specialization
 

begins.
 

The Design Team's suggestion to those faculties which
 

desire greater representation in the required courses is to gain
 

that greater emphasis through quality of presentation rather than
 

through additional quantity. For example, Plant Breeding and
 

Genetics has requested to have included, aoong the required
 

courses, a course in plant breeding so that all students "mirjht
 

have a proper appreciation of the importance of plant breeding in
 

agricultural development." It is recommended that the Faculty of
 

Plant Sciences, particularly the teachers assigned to the four
 

courses Introduction to Plant Sciences; Animal and Plant Gene

tics; Field Crop Production and Improvement; and Introduction to
 

Crop Protection, all of which are required in the first two
 

years, cooperate in planning the reapective course syllabus to
 

insure that a proper appreciation for plant breeding, as well as
 

all other important introductory level concepts, is given
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adequate and balanced coverage, and to avoid unnecessary duplication
 

and repetition. A similar recommendation is implied to other
 

courses which contain interrelated
faculties and teachers of 


subject matter.
 

e. A student should not be forced or enticed into making a
 

choice of specialization which literally becomes a single track
 

without opportunity to change, until: (1) the student has had a
 

general introduction to all the specializations through course
 

work, through academic advancement, and through personal investi

gation; and (2) the student has attained adequate maturity to
 

understand the implications of the choice. The University has
 

the responsibility to present the opportunity for choice; it is
 

the student's prerogative to exercise that choice.
 

f. To provide a basis for reasonably unbiased advisement
 

prior 	to the time a student must make a choice of specialization,
 

I and one in Year
two 1-credit courses are offered - one in Year 


II. These courses will provide information on agricultural ca

reer opportunities and on the specializations which the Univer

sity offers as a choice to the student. They will also, through
 

personal presentations of persons in repreiientative professions,
 

give the students an opportunity to interact with potential role
 

models before making a career choice and, in turn, the implied
 

choice(s) of academic specialization.
 

g. In the past, the National Pay Scale regulations speci

fied an M.Sc. degree (of the type then granted in the NWFP-AU)
 

for an agriculturalist to qualify for grade 17, the lowest pro

fessional grade. Thus under the University's "old" curriculum
 

(the only curriculum which has thus far produced graduates) all
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students aspired to the M.Sc. degree and very little selection
 

occurred between the undergraduate program and the graduate
 

program.
 

The "new" curriculum whict the University is now using
 

(but which will not produce B.Sc. graduates until 1985) and also
 

the curriculum recommended herein will culminate n a B.Sc.
 

degree which will qualify the graduate for NPS grade 17
 

employment.
 

Thus there will be a reduced compulsion for students to
 

pursue an M.Sc. and less reason for a liberal policy on admission
 

to graduate study. This provides the basis for offering the two
 

options in the fourth year: one for those students who antici

pate entering career employment upon completion of the B.Sc.
 

degree; one for those students who desire, and have the academic
 

ability, to enter graduate study or research.
 

h. A question was raised about the restricted electives in
 

Year III. "Why not simply say: 'choose any 3 of the following
 

13 electives'?" The answer is: to avoid further complications
 

in the scheduling of classes. In a 36 period per week academic
 

schedule, it would be impo; ible to offer 13 3-hour elective
 

courses, in addition to two required courses, so as to have no
 

conflicts in the schedule and thus permit a student to freely
 

choose three of the 13. As the electives were grouped (latter 2
 

groups), an attempt was made to include ac least one course per
 

group which is relevant to students pursuing each of the broad
 

specializations as represented by faculty areas.
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i. The required internship was included as a part of a
 

more complete solution to the charge (by, among others, the
 

Director of the Extension Department, a major employer of the AU
 

graduates) that the graduates "don't know hc¢v to do anything."
 

One of the primary objectives of the internship is to give the
 

student an opportunity to perform in an agricultural job or
 

position. It will also give the student experience to which
 

he/she can relate the past and future academic training. (See
 

the special report on women in the NWFP-AU, specifically that
 

portion of the report which relates to internships, and the
 

section on Experiential Learning.) To further counter the charge
 

of insufficient practical experience in the curriculum it is
 

recommended that the "practicals" of all classes be, as the name
 

implies, practical or real-life oriented and that opportunities
 

for additional practical experience be provided through student
 

employment programs, through special project electives, etc.
 

5. Length of Class Period
 

The recommended normal length of class period is 50 minutes,
 

beginning on the hour and ending at 50 minutes past the hour.
 

This would be the normal period for each lecture or discussion
 

session. "Practicals" in laboratory, shop and field will normal-,
 

ly be a double period, beginning on the hour and ending one hcur
 

and fifty minutes later, normally without a break.
 

6. Schedule of Classes
 

A schedule of classes by term and by class year for all
 

classes included in the recommended B.Sc. curriculum has been
 

prepared. A room utilization program illustrating how each lec

ture hall, classroom, teaching laboratory, and teaching shop
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supplements the class schedule. Finally, a program has been
 

prepared indicating the schedule of classes for each of the four
 

faculties for the fall and spring terms.
 

These useful schedules are not incorporated into this Volume;
 

however, they will be available to the faculty and staff of the
 

NWFP-AU and to the implementation team as the new academic pro

gram is initiated.
 

C. Evaluating the M.Sc. Program
 

To provide a basis for evaluating the M.Sc. curriculum, the
 

following is presented as a generalized description of an M.Sc.
 

program 	in agriculture.
 

Any M.Sc. program in agriculture includes:
 

(1) Relevant base-discipline courses (chemistry, biology,
 
economics, sociology, etc.)
 

(2) 	Courses in the specialization
 

(3) Tools courses, e.g. statistics, research methods, compu
ters, etc.
 

(4) 	Related agricultural courses
 

(5) 	Research and thesis
 

In light of this doscriotion, and of the agricultural devel

opment problems of NWFP, and of the need for better trained
 

professionals to confront or resolve these problems, the follow

ing evaluative comments are offered concerning the current M.Sc.
 

program at the NWFP-AU.
 

1. Currently there is little selection in admitting students to
 

graduate study. It is now assumed that almost all B.Sc. grad

uates will continue their education for the M.Sc. degree in order
 

to meet NPS hiring requirements.
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2. The M.Sc. programi is influenced more by the NPS regulations
 

than by the minimum competency requirements for entering a
 

profession.
 

3. The thesis research of graduate students is often narrow in
 

scope, repetitive in nature, and of little relevance to the
 

solution of critical problems which currently hamper agricultural
 

production in NWFP.
 

4. The research and thesis of graduate students is rometimes
 

directed by a single professor.
 

5. The extremely meager library holdings and library services at
 

NWFP-AU seriously limit the review of relevant literatare before
 

initiating one's thesis research.
 

some cases students receive excessive assistance from
6. In 


their professors in conducting the student's research arid in the
 

preparation of the thesis. Examples include a professor harves

ting research plots and collecting data in the absence of the
 

student; and professors writing the thesis, or providing a model
 

thesis Rnd permitting the student to do repetitive research so
 

that the resulting new thesis is practically a duplicate of the
 

original with slight changes for the current data.
 

One of the competency criteria for persons having completed
 

an 1.Sc. program is the ability to plan, conduct and report
 

research. This should be a demonstrated competency on the part
 

of the student, under the guidance of a graduate committee,
 

rather that the demonstrated competence of the professor.
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7. The University's program is sometimes disrupted by protests,
 

strikes, ad hoc holidays, etc. For example, the final-year
 

undergraduate class in 1981-82 did not take the final exams until
 

March 1983 (9 months late) and results were not posted until May
 

10, 1983. Thus no new graduate class was admitted to the Univer

sity for the academic year 1982-83. This is an unusual occur

rence at the NWFP-AU.
 

D. Recommended M.Sc. Program
 

1. Admission
 

Admission to graduate study should be restricted. Sugges

ted admissions guidelines for consideration and formal adoption
 

by the appropriate governing body might include:
 

a. Having obtained a B.Sc. degree in the same, or a close

ly allied discipline as the proposed M.Sc. prgram or to have a
 

B.Sc. degree in another area and otherwise present evidence of
 

adequate undergraduate-level attainment in the proposed M.Sc.
 

discipline to assure normal competence for admission to graduate
 

study.
 

b. To be of above average to superior academic ability by
 

having ranked in the upper division (perhaps 40th percentile) of
 

the respective undergraduate class or to have obtained an overall
 

grade point average, in all collegiate work taken prior to the
 

granting of the B.Sc. degree, of a certain minimum value, for
 

example 2.75 on a 4.0 scale. 

c. For those students who, for one reason or another, 

interrupted their academic careers for a few years to seek em

ployment, the work experience might be considered as an indicator
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of academic performance. This would be especially useful where
 

the student has been working in the agricultural sector.
 

Having positive letters of recommendation from referees
 

who are professionally qualified to evaluate and recommend con

as a graduate
cerning the applicant's abilities and potential 


student. These would be especially useful in evaluating students
 

referenced in c. above.
 

2. Suggested Curricula
 

Suggested M.Sc. curricula as developed by the respective
 

NWFP-AU 	faculty and their counterparts from the design team are
 

In some cases, especially where the
included in Appendix A. 


existing faculty has adequate strength and has previously conduc

ted an M.Sc. program with a moderate to large number of students
 

enrolled, the proposed M.Sc. curriculum is well delineated with
 

specific requirements, course names, and course descriptions. In
 

other cases the proposed program is more general in nature and
 

await program and faculty strengthening before further elabmust 


oration of the program requirements.
 

3. Schedule of Classes
 

classes, length of
It is recommended that the schedule of 


class period, and other items pertaining to the academic schedule
 

and calendar be the same for both undergraduate and graduate
 

students.
 

E. DEGREE OFFERINGS OF THE NWFP-AU
 

Because of existing regulations, policies and practices with

in the Province and Nation in stating qualifications for applying
 

for positions, it is very important that a graduate's credentials
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offer- him proper support in seeking employment. It is also
 

important that the degrees granted by an institution reflect
 

standards which are generally recognized in collegiate and pro

fessional environments. In light of these conditions the follow

ing recommendations are made concerning the degrees to be offered
 

by the NWFP-AU.
 

1. The degrees which are granted must be appropriate to permit
 

graduates to apply for all positions for which their technical
 

expertise qualifies them.
 

2. The University should continue to work with individuals and
 

agencies who set qualifications for positions, especially those
 

positions in government, to allow greater flexibility in the
 

degree requirement for a position. For example, a position which
 

is open to one possessing a B.Sc. in Animal Science or B.Sc. in
 

Animal Husbandry should also be open to graduates who have simi

lar preparations as represented by the transcript, but whose
 

degree is B.Sc. 
in Agriculture (Animal Husbandry specialization).
 

3. Until a more liberal policy concerning degree qualifications
 

for certian positions is achieved, the University might consider
 

alternate degree titles. For example, the same degree might be
 

called:
 

B.Sc. (Hons) in Agriculture (Animal Husbandry specialization)
 

B.Sc. (Hons) Animal Husbandry
 

4. The specific recommendation of the design team is that the
 

authorized B.Sc. degrees be limited to:
 

26
 



B.Sc. in Animal Husbandry
 

B.Sc. in Plant Science (specialization in either Agronomy or
 

Horticulture)
 

B.Sc. in Rural Social Sciences (specialization in either
 

Agricultural Economics/Rural Sociology or Extension Educa

tion/Agricultural Communication)
 

B.Sc. in Engineering Applications and Food Technology (spe

cialization in either Agricultural Mechanization or Food
 

Technology)
 

5. 	The recommended degrees and specializations at the M.Sc.
 

level are:
 

M.Sc. in Animal Husbandry
 

N.Sc. in Plant Science (specializations in Agronomy, Soils,
 

Plant Breeding, Horticulture, or Crop Protection)
 

M.Sc. in Rural Social Sciences (specialization same as at
 

B.Sc. level)
 

M.Sc. in Engineering Applications and Food Technology (only
 

food technology currently recommended as a specialization.
 

Agricutural Mechanization should be added after adequate
 
program and faculty strengthening have occurred.)
 

F. 	PRESENT LENGTH OF TERM, EXAMINATION PROCEDURE AND GRADING
 

Currently the University operates on an academic-year basis
 

with students pursuing as many as 12 courses at once. The aca

demic term extends from September until early May with a single
 

examination, through an external examination system, in May/June.
 

Some of the perceived or reported weaknesses of the current
 

system are:
 

1. 	The "exams are not until June" philosophy invites procras

tination of study. Some of the University professors have repor

the year - the month
ted that "students only study one month of 


before exams."
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2. The external examination system specifies that 40% of the
 

possible total marks is passing. But the test usually consists
 

of ten questions with students required to write on only five.
 

As one department chairman explained, "40% score on 5 questions
 

is only 20% of the total of ten questions. A student can pass
 

the examination by studying two chapters out of ten."
 

3. During the time of the academic term, the professor has no
 

formal feedback of the effectiveness of his teaching and the
 

student has no evaluation and report on his progress in learning.
 

4. The authority and responsibility for setting and maintaining
 

the academic standards of the University are assigned an outside
 

agency. A university, by its nature, should be self regulating
 

in determining and adhering to acceptable academic standards. An
 

external agency should only have the responsibility of verifying
 

that irregularities or laxness in maintaining proper academic
 

standards are not permitted.
 

5. It is difficult for a student who is enrolled in 12 courses,
 

especially in the absence of intermediate achievement goals as
 

set by periodic examination, to maintain a proper balance in
 

devoting time to study all the various subjects.
 

6. The lack of motivation for study because of no perceived
 

immediate need to learn invites a sense of indifference about
 

attending classes, thus contributing to the student's willingness
 

to participate in protests, strikes, ad hoc holidays, and skipped
 

classes. Only about one-half of the scheduled lectures for
 

academic year 1982-83 were actually delivered.
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admissions were made by faculty
7. 	 Although no such charges or 


seems reasonable to assume that irreguwho were interviewed, it 


lar attendance by the students invites indifference 
or *axness on
 

As one professor reported, "sometimes one
 the part of teachers. 


no students show up for classes."
 prepares a lecture and 


In partial defense of the students one should point out that
 

there are a number of conditions that contribute to 
poor atti

for 4 1/2 hours without a
 tude: sitting in the same lecture hall 


a lecture hall with extremely poor accousbreak, especially in 


qualities and where there is little provision or opportutical 


nity to use audio visual 	aids other than a chalkboardl 
the lack
 

of motivation which might be provided by periodic 
tests or exam

adequate library collections and facilities;
ination; the lack of 


and 	an inadequately prepared lecturer.
 

Although classes are scheduled to begin on a certain 
day in
 

6. 


students

September, it is sometimes two weeks later before all 


campus, get settled into their hostels and are ready 
to
 

arrive on 


attend classes.
 

6. 	RECOMMENDATIONS PERTAINING TO LENGTH OF TERM, THE ACADEMIC
 

ENViRONMENT, AND THE EXAMINATION PROCEDURE AND GRADING
 

In light of the above cited weaknesses, the following are the
 

academic

Design Team's recommendations concerning the length 

of 


term, the general academic environment (as it effects the curric

ulum), the examination procedure and grading.
 

1. 	The academic year should be divided into two terms. The
 

(2 weeks) provides
regularly scheduled December/January vacation 


Since the
 
a natural division between the proponed two terms. 
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word semester has acquired a negative connotation in some areas
 

of the country, this report has adopted the word "term" to iden

tify each of the proposed segments.
 

2. It is further recommended that each term consist of 16 weeks,
 

15 for instruction and one for the final examinations. Prelim

inary registration, orientation, text book procurement, moving
 

into the hostel and similar preparations should be completed
 

during the week before classes are scheduled to begin and actual
 

class meetings should start at the normal hour which begins the
 

University work-day on Saturday of the first scheduled week of
 

classes.
 

3. The academic calendar showing the beginning and ending dates
 

of each term, the scheduled official holidays or vacation periods
 

and the dates of final examinations should be established at
 

least two years in advance and appropriately publicized.
 

4. A university catalog should be published and distributed tc
 

all faculty, students and other interested individuals. The
 

catalog should include, among other items, the academic calendar,
 

the policies and procedures related to academic and student
 

affairs, and the curricula and courses which are offered. The
 

catalog should be revised at no greater than 2-year intervals.
 

5. Substantial improvement must be made in the academic environ

ment, especially in the library, the classrooms, the hostels, and
 

in the quality of teaching. Specific recommendations for improv

ing the various segments of the teaching environment are included
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elsewhere in the report, and are mentioned here simply to empha

size the necessity of the improved environment if the desired
 

outcome of the teaching program is to be attained.
 

the first day of the respec6. Each teacher should announce on 


tive course, perhaps through a printed syllabus, the grading
 

approximate dates of
procedure for the course and the exact or 


major examinations.
 

7. The grading procedure should provide for at least one major
 

examination during the course (midterm)z some professor may pre

fer two exams at approximately 5 week intervalul there should
 

also be a final exam. To supplement examinations as a basis for
 

quizzes
student evaluation, the teachers may use short tests or 


(either on an announced or unannounced basis) and assigned prob

lems, reports, or projects. All work for evaluation should be
 

so
graded (corrected) and expeditiously returned to the student 


he may be appraised of his progress.
 

(to legitimize the
8. If societal conditions make it necessary, 


student's credentials) the University should conduct an external
 

audit and confirmation of the final examinations.
 

9. Any teacher may adopt any system of grading he wishes, such
 

as percent of right answers, total marks (points) right, etc. and
 

may use that system in evaluating and reporting to the student
 

his achievement on individual works. However, at the end of the
 

course, an overall grade for the course must be determined, in
 

accordance with the procedure announced on the first day, and the
 

final grade translated into an equivalent letter grade. Only the
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letter grade for the course is transmitted to the registrar for
 

recording on the student's permanent record.
 

10. It is recommended that the following be acceptable letter
 

grades and their corresponding meaning and equivalent points for
 

use in calculating averages.
 

A - excellent or superior - 4.0
 
B - good - 3.0
 
C - satisfactory - 2.0
 
D - poor, but passing - 1.0
 
E - failure - 0.0
 

ABS - unauthorized absence, course not completed. Counts as
 
failure.
 

INC - authorized incomplete work in some portion of the
 
course with permission to make-up the deficiency within
 
a specific time. If the incomplete work is not com
pleted within the specified time, it is graded as 0,
 
the resulting average calculated and equivalent grade
 
reported to the registrar.
 

11. To calculate a student's grade point average, the respective
 

letter grade point value for each course is multiplied by the
 

credit hours of the course and the sum of the resulting grade
 

points is divided by the total hours calculated.
 

Example:
 

grade point value credits grade points
 

A 4.0 3 12
 
B 3.0 3 9
 
B 3.0 3 9
 
C 2.0 2 4
 
C 2.0 4 8
 

grade point average (GPA) - 42/15 - 2.80 

12. All required courses must be passed with a grade of D or
 

better.
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13. 	 For B.Sc. degree the minimum GPA for graduation is 2.0.
 

14. 	 For M.Sc., the minimum GPA for graduation is 3.00 for all
 

graduate work taken.
 

failed courses are counted (with 0 grade
15. The credits of 


points) in calculating GPA.
 

16. A student whose overall grade point average falls below 2.0
 

is placed on academic probation.
 

17. While on academic probation, a student must make a term
 

average of at least 2.0. Failure to make a 2.0 in any term while
 

on academic probation will result in academic suspension.
 

H. 	 ACADEMIC ADVISEMENT
 

Academic advisement and career counselling are important
 

components of the teaching function of any faculty of agricul

serves many roles in the student's
ture. The faculty advisor 


life, including: teacher; advisor; counselor; friend; role model
 

and at the advanced level, a profession(often, but not always); 


al colleague.
 

one who is so enamored with his own
An overzealous advisor or 


stufield of specialization that he attempts to proselyte all 


dents, especially the more academically talented, to become fel

low disciples may exert undue influence on young students who
 

branches of
have not yet had an opportunity to investigate all 


agricultural subjects and careers before making a decision on
 

academic specialization and career.
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To limit the possibility of the latter and yet provide the
 

advantages of personal advisement, the following are recommended
 

as desirable features of an academic advisement system for the
 

NWFP-AU.
 

1. Only those students who are receiving sponsored scholarships
 

and who have agreed with their sponsors to pursue a specified
 

curriculum should, as first year students, be admitted to a
 

specialization.
 

2. All other undergraduate students should be admitted to the
 

University as "general agriculture" or "undecided major" stu

dents. Since all students in the first two years pursue the same
 

curriculum, the academic advisement function may be accomplished
 

through the two special courses which are included, one in the
 

first year and one in the second year, and whose primary objec

tives are to provide academic advisement and career counselling,
 

in a relatively unbiased and unthreatening environment. During
 

the first two years personal advisement on non-academic matters
 

will be provided on a small group basis by persons attached to
 

the Student Welfare section of the Director of Instruction. The
 

groups will usually consist of about ten students; hnwever,
 

individual students having serious problems outside the classroom
 

will always have access to advisement from the Student Welfare
 

section.
 

During the final sessions of the second year Seminar, after
 

representatives of each specialization offered at the University
 

have made a presentation on the merits of the respective special

ization and after the students have been exposed to various
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subject matter fields in their courses, each student will choose
 

the specialization in which he will complete his degree program.
 

In an academic system and culture which does not provide for
 

easy change from one specialization to another, because the
 

specializations tend to be single-track systems with little op

portunity to switch to another track, it is important that stu

dents not be forced to make such an important decision before
 

they have adequate information so that the choice can be a
 

rea aned rather than an impulsive one.
 

3. After selecting a specialization, each Year III student will
 

select or be assigned an advisor from among the faculty members
 

in the respective specialization. Should personality conflicts
 

arise between the student and the advisor, either party may
 

request that a new faculty advisor be selected or assigned.
 

I. FACULTY STRENGTHENING
 

A logical part of expanding and strengthening the curriculum
 

of a university is to expand and strengthen its faculty and thus
 

one would anticipate the inclusion in this report of a section on
 

faculty strengthening. However, since teaching is only one of
 

the functions of a faculty and since similar reports on expanding
 

and strengthening the other functions of an agricultural faculty
 

are included elsewhere, the recommendations concerning faculty
 

strengthening are separate from this section and are presented as
 

composite strengthening to bolster all three functions of the
 

faculty: teaching, research, and outreach.
 

Only one recommendation concerning faculty strengthening is
 

included here. It is highly recommended that one of the first
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on-site long-term members of the implementation team be Eameone
 

who will be assigned the following responsibilities:
 

1. To be a counterpart to the Director of Instruction to assist
 

him in implementing the explicit and implied recommendations
 

concerning all facets of undergraduate and graduate teaching and
 

of student affairs.
 

2. To assist and advise the Director of Instruction in schedul

ing and conducting special seminars and workshops to help the
 

faculty prepare for the implementation of the new curriculum.
 

Workshopn or seminars might be devoted to such topics as: devel

oping syllabi for courses; coordinating the syllabi of related
 

courses to avoid duplication and omissions; the development and
 

use of audio visual instructional aids; test construction and
 

grading; academic advisement and career counselling.
 

This implementation team member, might serve as a consultant
 

in some or all of the suggested workshops. Other team members
 

with special expertise in these areas, +or example one associated
 

with the development of the Library and the Continuing Education
 

Center as well as available local specialists should be utilized
 

as consultants, assistants or leaders cc these workshops.
 

J. EXTRACURRICULAR ACTIVITIES
 

While the new academic program will be more rigorous and
 

demand more of the student's time, provisions must be made for
 

outside activities that will enhance their academic work.
 

Sports are a natural outlet for students around the world.
 

The NWFP Agricultural University now fields teams in hockey,
 

36
 



and track and field. Teams compete in inter-university
football, 


occacompetition with other institutions in the Province and, 


sionally, from other provinces. A real need exists for a system
 

of intramural competitions, perhaps organizated by hostels, in a
 

number of sports in addition to the ones noted above. Volley

ball, badminton, and basketball are examples of sports where
 

and in which small groups
investment in equipment is not great, 


can develop a sense of teamwork and accomplishment.
 

clubs are another excellent way in
?rofessional and social 


which students may find constructive outlets. Each academic
 

department should sponsor a professional club, supply a faculty
 

advisor, and help the students develop a social and educational
 

program. This would be especially useful to the students in the
 

first two years of the program as they are considering what their
 

specialization in the final two years will be. Clubs would also
 

be an excellent means of linking the students to graduates of the
 

University and others in the Provincial agricultural sector to
 

give them an appreciation of the "real"world in which they will
 

spend the greater part of their professional lives. Outside
 

speakers from government and the private sector would provide
 

balance to the lectures received in the classroom. Clubs could
 

also be useful to those students who have opted for the "career"
 

to seek employment upon completion of their
B.Sc. and who plan 


degree. Knowledge of the current situation in the student's area
 

of specialization will be beneficial when seeking employment.
 

Conversely, knowledge of the quality of students by potential
 

employers gained from visits to the University to address student
 

groups should be mutually beneficial.
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Opportunities exist to make use of students, on a for pay 

basis, to do many types of Jobs in laboratories, on the Univer

sity Farm, in the Library and in other areas. Students have 

indicated that they would like the chance to earn some spending
 

money, and would be willing to work for the University. This
 

would provide good quality help and provide to many some profes

sional experience that will be useful in later years. Combined
 

with internships being recommended in the new curricula, students
 

should have a broad range of options to get some practical exper

ience prior to graduation.
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CHAPTER 3
 

THE RESEARCH PROGRAM
 

Teaching has been the primary function of the NWFP Agricul

tural University. This restricted focus has resulted in
 

narrowly-trained graduates and very few research contributions
 

toward solving urgent agricultural problems in the NWFP and in
 

the Nation.
 

In this section, current agricultural research in the NWFP

'AU is briefly described followed by an outline of a "new thrust"
 

which is necessary to make research a vital part of the Agricul

tural University and the development of agriculture in the NWFP
 

and Pakistan. The non-University provincial research is then
 

generally described. A rationale for unification of the crops,
 

livestock, food and agriculturally-related research is presented
 

with a recommendation for a unified research system. A supple

mentary study team is suggested as a means of moving toward a
 

unified system.
 

A. The Current NWFP-AU Research Program
 

1. Research Activities
 

Only a few staff members are engaged in research in any
 

substantive way. Not more than 20 percent of staff time is
 

devoted to research. The Agricultural Chemistry Department is
 

doing some good research in human nutrition. The Institute of
 

Development Studies (IDS) has established a record for securing
 

research funding 4rom outside agencies and for publishing reports
 

from its projects. However, much of the research utilizes secon

dary data and consists of aggregate level analysis. Only about a
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third of their research is directly related to the agricultural
 

sector of the NWFP. As is usually the case with contract re

search units, the IDS projects reflect the needs of the funding
 

agency rather than Agricultural University programs. Research in
 

the Soil Science Department is focused on four projects in soil
 

chemistry and fertility. Two of these projects are cooperative
 

with the Pakistan Agricultural Research Council (PARC) and other
 

organizations in Pakistan. Cooperation with PARC is commendable
 

because it broadens the technical base of the work and generates
 

additional financial support.
 

Very little research is being done by staff members in other
 

departments of the Agricultural University where research is
 

restricted primarily to student M.Sc. thesis work. This is
 

fragmented and repetitive because thesis advisors in most depart

ments do not have active research programs from which meaningful
 

thesis problems can be identified for M.Sc. candidates to
 

investigate.
 

The research is not oriented toward solving high priority
 

problems. It rarely reflects a programmatic thrust to solving a
 

specific aspect of a broader problem that exists on farms, in
 

rural households, or in agri-business. There is a dearth of
 

multidisciplinary research on problems which require such an
 

approach to obtain meaningful solutions. Usually the research is
 

not integrated with other related work, nor does it consider
 

other factors which often affect the results obtained.
 

Research at the University is constrained by meager financial
 

support, inadequate library and access to scientific literature,
 

limited equipment, and lack of transport. Nevertheless, the
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a few administrative units
significant research being done in 


with aggressive leadership 's indicative of prospects for a
 

these constraints are
stronger general research program if 


alleviated.
 

2. Staff
 

There are 94 academic and administrative faculty members in
 

the Agricultural University (see Chapter 1, Table 1.2). The
 

staff is more provincial than is desirable because most of them
 

have been trained locally and much of their professional experi

ence is limited to the NWFP. One-third of the staff have earned
 

their highest academic degree outside of Pakistan. Of these,
 

only 14 staff members (15%) have Ph.D. degrees. The quality of
 

research 	and training for M.Sc. candidates is hampered by the
 

the
inadequacy of advanced training and research experience of 


staff.
 

3. Facilities
 

The library, equipment, and transport are inadequate to sup

port a vigorous research program. Similarly the research labora

tory facilities are inadequate and the experimental farm is
 

Plans for correcting these deficiencies are deundeveloped. 


The Design Team has worked in
scribed elsewhere in this report. 


close association with staff members to prepare plans to develop
 

the experimental farm and associated service center. Current
 

research facilities have been inventoried and future functional
 

requirements have been identified in collaboration with the ar

chitectural and engineering group.
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B. 	 The New Thrust for NWFP-AU Agricultural Research
 

1. The Need
 

A strong research component in the Agricultural University is
 

essential in order to properly educate young professionals, es

pecially at the M.Sc. level. Research and Extension in the
 

Department of Agriculture can be no better than the graduates who
 

are trained at the University. The Agricultural University
 

should move into the research leadership position in the NWFP,
 

rather than serving in a secondary role as is currently the case.
 

In this section, essential changes are outlined that are needed
 

to achieve a new thrust in research and thereby make the NWFP-AU
 

effective in the deveiopment of agriculture in the NWFP.
 

The new thrust in research at the NWFP Agricultural Univer

sity will be characterized by the following:
 

(1) 	Orientation to solving problems of farmers, rural
 

households and the agri-business interests of the
 

Province and Nation.
 

(2) 	Directed to increasing production and productivity of
 

resources in the agricultural sector of the NWFP and
 

increasing incomes and living levels of those in rurai
 

areas, particularly families on small farms.
 

(3) 	Constructive leadership an,' cooperative participation
 

with other research organizations in the Province, the
 

Nation, and internationally.
 

(4) 	A programmatic approach to problem solving with implemen

tation of carefully designed programs.
 

(5) Multidisciplinary approach to problem solving in recogni

tion of the complexities of the problems of those the
 

NWFP-AU is to serve.
 

(6) 	Coordinated planning, implementation, and evaluation of
 

research.
 

(7) 	The reseach and instruction functions of the NWFP-AU are
 

to be complementary; student research is to be an
 

integral part of the research program and the teaching

learning process.
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(8) The research and outreach functions of the NWFP-'] are
 
to be mutually supportive; research results are to be
 
disseminated through outreach and extension; outreach
 
provides close communication with the problems of those
 
to be served.
 

a. Improved Organizational Structure
 

An improved organizational structure is needed to focus on
 

the critical importance of research and to help administrative
 

-
units and staff members do more and better research '. The new
 

position of Director of Research will give strong leadership to
 

research. The person in this position should be a recognized
 

scientist and administrator who has actively participated in
 

problem-oriented, multidisciplinary research.
 

There should be much more interaction and cooperation
 

among research workers. Interaction stimulates thought and
 

broadens perspectives; good ideas and insights come from many
 

sources. The levels of interaction and cooperation which should
 

be encouraged include the following:
 

(1) Among the NWFP-AU faculties and departments. Lack of coop

eration within the Agricultural University has been one of the
 

greatest deterrents to accomplishing meaningful research.
 

Leadership by the Director of Research, Faculty Deans and Depart

ment Heads will be required to initiate and implement a program
 

of problem-oriented, multidisciplinary research on high priority
 

problems.
 

(2) Among Provincial and National Organizations. The following
 

are included among the NWFP organizational units with which
 

'See Chapter 10 for a more complete presentation of the
 
organizational structure.
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collaboration is important: the Agricultural and Animal Husban

dry Research Institutes, stations, and sub-stations and farms;
 

the Tobacco Research Station; the Veterinary Research Institute,
 

the Fruit and Vegetable Development Board, the Nuclear Research
 

Institute for Food and Agriculture (Tarnab), other NWFP univer

sities and scientific organizations, the Extension Department,
 

provincial governmental agencies concerned with agricultural
 

development, and other public- and private-sector groups.
 

Collaboration with National and other provincial organiza

tions will include the following: the Pakistan Agricultural
 

Research Council (PARC) and its National Agricultural Research
 

Centre (NARC); the Arid Zone Research Institute (Quetta); the
 

Cereal Diseases Research Institute; the Pakistan Forest Inztitute
 

(Peshawar); Agricultural Universities and research institutes in
 

other provinces; and others.
 

(3) International Collaboration. The NWFP-AU needs to seek every
 

opportunity for collaboration with agricultural research and
 

education organizations in other countries such as universities
 

and research institutes. Enduring linkages should be established
 

with the International Agricultural Research Centers oriented
 

toward the agro-ecological zones or commodities commonly grown or
 

with potential in the NWFP. Examples are the International Rice
 

Research Institute (IRRI); the International Center for Research
 

in the Semi-Arid Tropics (ICRISAT); the International Potato
 

Center (CIP); the International Center for Maize and Wheat
 

Improvement (CIMMYT); the International Soybean Program (INTSOY)I
 

the Asian Vegetable Research and Development Center (AVRDC)p the
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International Center for Agricultural Research in Dry Areas
 

(ICARDA)l and the International Fertilizer Development Center
 

(IFDC).
 

2. Two-Dimensional Administration of Research
 

The NWFP-AU research program will be administered using a
 

"two-dimensional" type of administration by (1) faculties and
 

departments; and (2) working groups.
 

a. Faculties and Departments. Faculties represent broad
 

areas of common research and education interestsi departments are
 

made up of more specific applied agricultural disciplines and
 

sub-disciplines. Faculty members with common scientific and
 

applied professional interests are assigned to a faculty and
 

department corresponding to those interests. The faculty and
 

department are responsible for personnel management, including
 

guidance and evaluation and budget allocation. Faculty deans and
 

department heads are to give leadership and coordinate the re

search of their units, not serve as the principal investigator
 

and director of all programs and projects. Their goals must be
 

to support the ideas and abilities and maximize the productivity
 

of faculty members, individually and collectively.
 

b. Research Task Groups. A Research Task Group will be
 

formed for each priority research problem area. It will be a
 

multidisciplinary working group which will be formed to cooperate
 

on problem-solving research. Such groups are formed and dis

banded as cooperative work is initiated and completed. It may
 

include personnel from the NWFP-AU and cooperating organizations
 

as identified in the research project outline.
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This two-dimensional system of research administration
 

combines the advantages of faculties and departments as a base
 

for scientists with common disciplinary interests and the
 

strengths of multidisciplinary groups to solve the complex devel

opmental problems faced by farmers, rural households, and agri

business.
 

3. FacultyReorientation to Research
 

In the future, more faculty effort and other resources will
 

be spent on research; most faculty will be actively involved. It
 

is recommended that the overall faculty ratio should be about 45%
 

teaching, 35% research, and 20% outreach. Such an arrangement
 

will double the current effort on research and, with the new
 

thrust, increase research output manyfold. Some ways to achieve
 

this reorientation toward more research are:
 

a. Use time savings through improved teaching-learning methods
 

and better telecommunications to conduct research and other Uni

versity functions.
 

b. Conduct research throughout the year including the summer
 

months. There should be more year-round employment and dedica

tion to research with pay adjusted in accordance with the time
 

devoted and effectiveness of each faculty member.
 

c. The time distribution of each faculty member in the teaching,
 

research, and outreach functions will be agreed upon and regu

larized on an annual basis. Most staff members will have
 

appointments on two functions. For example, a staff member might
 

have a 2/3 time teaching and 1/3 time research appointments an
 

46
 



Outreach Specialist might be 1/4 time research and 3/4 time
 

outreach. Evaluation and compensation of each staff member will
 

be on the basis of their accomplishments in their agreed-upon
 

functions. The Deans of Faculties and Department Heads will
 

have their time alloted to teaching, research, and outreach
 

because they are responsible for the administration of all three
 

functions.
 

d. In making promotions and in establishing salaries, more empha

sis will be placed on individual staff productivity and less on
 

seniority.
 

e. The constraints to reseearch must be alleviated as completely
 

as feasible; therefore, more adequate financial support, a better
 

library, more equipment and transport, and rewards and incentives
 

for those who are productive researchers must be provided.
 

4. The Project Approach to Problem-Solving
 

Cooperative work on priority research problems will be broken
 

into specific projects for implementation. The project provides
 

a useful mechanism to marshall resources and to solve a specific
 

problem. While planning for and solving the research problem,
 

provisions will be made to plan for staff development, incorpo

rate post-graduate training, plan for scientific publications,
 

incorporate the results in teaching, and disseminate information
 

to users through outreach.
 

The Director of Research will give overall leadership in
 

program and project development and review, as well as in how the
 

work will be evaluated and reported. The project outline for the
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proposed research should be processed through appropriate chan

nels (departments and faculties) to the Research Director. Indi

vidual faculty members should be encouraged to propose projects
 

that have potential to contribute to the identified priority
 

research thrusts a+ the University. A peer review process will
 

be used for each proposed project in order to:
 

a. 	Evaluate the relevance of the proposed research to
 
Provincial needs and University research priorities.
 

b. 	Evaluate the quality and scientific value of the
 
proposed research.
 

c. 	Provide opportunity for faculty member(s) proposing
 
the research to interact with reviewers and make ad
justments as appropriate.
 

d. 	Consider opportunities for cooperation with other
 
individuals or units.
 

An ad hoc committee will be selected to review each research
 

project proposal. When the project is approved and resources are
 

available, work will be started. The process outlined above is
 

designed to facilitate the conduct of meaningful research, and it
 

should be implemented in a manner that will achieve this objec

tive. Care should be taken to insure that such procedures do not
 

lead to delays that hinder research.
 

An outline for preparation of a research project proposal
 

follows:
 

Project Number - To be assigned by the Research Director.
 

l'itle- A clear, concise statement of the subject of the re
search. The title should indicate the primary focus of the
 
project.
 

FPrevious Work - A brief review of the current state of knowledge
 
on the problem, and how it falls short of meeting current and
 
future needs for knowledge. List literature citations at the end
 
of the project outline.
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Justi.fication - A concise statement of the importance of the
 
problem to the agriculture and rural life of the Province and
 
Nation, reasons for doing the work at this location at this
 
particular time, and potential benefits to agriculture and the
 
public at large.
 

tbjgc*tivoes - A (:lear, complete, and logically arranged statement 
of the specific obiectives of the project. This sections should 
be limited to the objectives and not include a restatement of 
justification nor an explanation of procedure. Whenever any 
material change ii, the objectives of a project is advisabie, a 
new or revised proJect outline should be prepared. 

Procedure - A statement of essential working plans and methods to
 
be used in attaining each of the stated objectives. The proce
dures should correspond to the objectives and follow the same
 
order-. Phases of the work should be designated. The location of
 
the work and the facilities and equipment available and needed
 
should be specified.
 

Duration - An estimate of the time required to complete the
 
research planned and to publish the results.
 

Personnel - A list of the leader- or leaders and other technical
 
workers to be assigned. Specify how undergraduate and graduate
 
students will contribute to the research.
 

Uniyersity LUntits Involved - A list of each subject matter unit 
in the Agricultural University contributing essential services or 
facilities. The responsibilities of each should be indicated. 
Specify the members of workirig groups to be involved in this 
projiect. 

Cooperation - A statement on planned cooperation with provincial 
and national research organizations. Indentify international 
research organi::ations that will collaborate. 

Financi.a SUpQprt - An estimate of the annual allocations by 
funds to salaries. wages, equipment, supplies, travel, publica
tion, and any other expenses. 

Plans for Publication of Results - Statement of anticipated
 
type(s) of publications, i.e. provincial and national journals,
 
international journals, bulletins, circulars, etc.
 

OUtreae__ca .i - How anticipated results will be disseminated through 
NWFP-AU outreach. Extension Department, in-service training, etc. 

C. Prioritv Research Problems 

A research ororam should be focused on specific, urgent 

problems that art- faced by farmers and other- groups involved in
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producing, processing, and marketing agricultural products. This 

usually requires cooperative, multidisciplinary work in order to 

solve riroblems step-wise and then transmit the results to people 

who can use them. Such an approach is especially necessary for 

the complex, multi-enterprise farming systems that prevail in the 

NWFP. 

In discussion with faculty members at the NWFP Agricultural
 

University and agricultural worklers, farmers, and government
 

officials in the NWFP, many problems have been identified. In
 

this section of the report, a f-w high priority problems will be
 

outlined with some suggestions for cooperative research. A more
 

extensive list of researchable problems is also included.
 

1. Problems in free Fruit Production and Marketing
 

The NWFP acreaqe and production of tree fruits increased 28%
 

and 26%, respectively from 1975 to 1980. The increases for both
 

production and acreage are in the range of 50% from 1975 to 1983.
 

Production will continue to grow rapidly, and discussions with
 

farmers indicate that new plantings will continue.
 

The need for research to protect the fi:rmers' investments is
 

of pat-amount impcrtance. This Province produces about half of
 

the apples and over one-third of the pears, peaches, plums,
 

persimmons, grapes, and pomegranates of Pakistan.
 

This proposed research would increase net farm income, im

prove human nutrition, and generate convertible currency through
 

an expanded export market. 

a. ProdL!ction_Research. Visits to orchards indicate the 

need for pruning and the use of better fertilit practices. Urea 

is used as a source of nitrogen - ammonium nitrate probably would 
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be more effective. There is also a need to develop more
 

effective spray schedules to control insects and diseases and
 

improve fruit quality. Water management for optimum yields needs 

to be further explored; research is needed to reduce waterlog

ging of the soils and to control potential salinity problems. 

b. MQ.rkejtg a.nd Qrqc.sig. There is need to explore 

ways to expand both the fresh and processed market for fruits in 

both the domestic and export markets, especially to Middle East 

countries. 

The types of problems to be studied include: transporta

tion, packaging, grading and standardization, storage, post

harvest losses, methods of harvesting, pricing, margins of var

ious market intermediaries, quality control, and market infor-

mation on quantity, quality, and price at alternative markets.
 

Financing of fruit production, both short-term and intermediate,
 

needs to be analyzed. There is need to find additional uses for
 

fruit products. There may be need for feasibility studies on the
 

development of processing facilities.
 

c. Cooperation. This research would require a multi

disciplinary approach involving horticulure, plant protection, 

soils, agricultural mechanization, farm management, finance, 

marketing, microbiology, food processing, and animal husbandry 

(the use of processing by-products as animal feed). It should be
 

closely coo-dinated with such agencies as the NWFP Fruit and
 

Vegetable Development Board.
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2. 	Obtaining Fertilizer Use Effectiveness on Individual
 

Fields and Crops
 

a. 	Background
 

Duantitative correlations are urgently needed between
 

phosphorus (P) and potassium (K) soil test values and yield
 

response to added P and K (and nitrogen) for important crops
 

under irrigated and rainfed conditions. Some crops, such as
 

wheat, are very responsive to P and, therefore, require generous
 

P fertilization for optimum yields. Other crops, such as maize,
 

sugarcane, and forages, usually require high levels of K. Crop
 

yield responses to fertilizers are different under irrigation
 

than under rainfed conditions. Different soil series vary in
 

their ability to release available P and K for plant use. Pre

vious applications 1o+ manure and fertilizer also affect levels of
 

available P and K. Iherefore, carefully calibrated, periodic,
 

site-specific soil tests are essential to guide proper fertiliza

tion on individual fields,.
 

-
A review by Dr. Saleem Ahmed in 1980 indicated that
 

64,000 soil fertility trials had been conducted in Pakistan, but
 

that site-specific soil test response surfaces or curves for P
 

and K had not been established for important crops under irri

gated and rainfed conditions. This serious deficiency still
 

exists in 1983. From 1961 to 1978, the offtake of fertilizers
 

-
increased 20 times from 50 to 1,000 nutrient tons: 1, and their use
 

is 	now increasing even more rapidly. Therefore, the need for
 

1-'Integratiny soil fertility, soil testing, and soil
 
classification research in Pakistan. Saleem Ahmed, Pakistan
 
Agricultural Research Council, 1980.
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properly calibrated, site-specific soil tests is becoming
 

increasingly more acute.
 

b. Research
 

A cooperative, integrated program is proposed to quantita

tively correlate soil test values for available P and K with
 

yield responses to added P and K (and various levels of N ferti

lization) for important crops under irrigated and rainfed condi

tions. The important differences between former soil fertility
 

trials and these proposed experiments are as follows:
 

of the
(1) The overall program will be planned to include all 


variables which are considered to be important.
 

P and K soil tests will be made on all experimental plots
(2) 

before low through high rates of P and K fertilizers are applied.
 

Available N and minor elements should be maintained on all plots
 

levels high enough to insure their adequacy for good crop
at 


growth. Likewise, good management practices (tillage, seed,
 

pests, etc.) should be maintained on
plant population. control of 


all plots so that these are not limiting factors.
 

(3) The experimental design and analysis will be planned so that
 

the results can be presented quantitatively (with measures of
 

(or response surfaces) for the
reliability) as response curves 


conditions studied.
 

properly planned and conducted experi-
A limited number of 


ments of this kind can produce more reliable information and
 

the type of soil fertilsite-specific guidance than thousands of 


ity trials which have previously been conducted in Pakistan.
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After P and K response curves have been determined for various
 

crops and other conditions studied, suitable economic analysis
 

can give further guidance on the most profitable levels of ferti

lization.
 

c. Cooperation
 

Close cooperation is needed in this program between soil
 

scientists at the Agricultural University, in the Agricultural
 

Research Stations in the NWFP, and PARC. Within the Agricultural
 

University, there should also be cooperation among scientists in
 

Soils, Agronomy, Horticulture, Statistics, Crop Protection, Plant
 

Breeding, Agricultural Economics, and Outreach.
 

3. 	Research to Triple the Yields of Maize in the NWFP
 
Within Five Years
 

The average yield of maize in the NWFP is very low - about
 

1,200 kg/ha. Experiments at Pirsabak and other locations regu

larly yield 3 to 6 times as much maize under good management.
 

The purpose of this proposed program will be to develop packages
 

of management practices which will help farmers markedly increase
 

maize yields. Adaptive research and outreach will comprise the
 

majur thrust to solve production problems. Since maize is grown
 

L-n 
rainfed areas with < 35" rainfall as well as on irrigated
 

areas and those with > 35" rainfall, different management prac

tices will be needed for the low- and adequate-moisture regimes.
 

Efficient post-harvest handling of the increased maize production
 

will require an intensive research program.
 

a. 	Production
 

Varieties - hybrids versus composites or synthetics.
 
Introduce (from CIMMYT, etc.) and
 
improve.
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Cultural practices -


Optimum planting time
 

Plant population and planting pattern
 

Fertilization - N, P0 K, etc.
 

Moisture requirements - Timing and optimum under
 

irrigation; minimum rainfall during growing season
 

for profitable production under rainfed conditions.
 

Pest control - Weeds, insects, and diseases.
 

Harvesting methods
 

Costs and returns
 

b. 	Post-Harvest handling:
 

Storage
 

Drying and cleaning to prevent deterioration
 

Merits of various kinds of grain storage
 
structures
 

Protection of stored grain from insects and
 

rodents
 

Costs of various practices
 

Marketing
 

Merits of different methods of handling (bag,
 
bulk, etc.)
 

Transportation - relative costs by different
 
methods
 

Pricing and competitive positions with other
 

grains
 

c. Cooperation
 

Cooperators would include Agronomy, Agricultural Eco

nomics, Soils, Crop Protection, Agricultural Engineering, Agri

cultural Research Stations, Outreach, Extension, Seed Farms,
 

Agricultural Development Authority, Cooperative Supply and Mar

keting Societies, and the governmental grain purchasing
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organization. Outreach should be heavily involved from the beginning of
 

the program.
 

4. Research to Increase Production and Use of Forage
 

a. Background
 

A major problem in the NWFP is the under-production and
 

_tilizaton of quality forage as feed for ruminant animals.
 

Therefore, a major research emphasis should be placed on the
 

production, harvesting, storage, and utilization of forages from
 

fields and rangeland. With one major exception, berseem, few
 

crops are grown entirely for forage purposes, although such crops
 

as immature maine, sugar beet pulp, and wheat and barley straw
 

are used for animal feed along with miscellaneous grasses, weeds,
 

and browse.
 

b. Research and Cooperation
 

Such a priority forage program should include the follow

ing disciplines with suggested emphases:
 

Animal Husbandry: Livestock feeding, including different
 

species and combinations such as pasture, green-harvested forage,
 

hay and straw, and silage. Grain supplementation for milk, meat,
 

and wool yields.
 

Plant Sciencss: Include soil type, drainage, fertility,
 

and erosion control; introduction of new species and varieties,
 

breeding for improvement of yield and quality; production and
 

harvesting practices, pest control, and possible irrigation.
 

Agricultural Engineering Applications and Microbiology:
 

Proper inoculation of legumes; seeding and harvesting equipmentp
 

including introduction of legumes and improved grasses into
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pastures and rangelend; and storage improvement, including hay
 

and silage.
 

Agricultural Economics/Rural Sociology: Farming systems
 

to adapt the new forage crops and practices; economic costs and
 

returns from improved quality and quantities of forages.
 

Outreach: Formulating "use" packages and other outreach
 

programs for both forage production and livestock utilization.
 

5. Breeding Systems for Ruminant Livestock
 

a. Problem. The low genetic capacity of ruminant animals
 

to produce is a major constraint to efficient production in the
 

NWFP. Attempts to improve production through breeding have been
 

tried for many years. The most common practice has been to
 

establish herds of high quality and disseminate males from these
 

herds (for example, the Livestock Experiment Station at Jaba).
 

The resulting crosses should have a greater productive potential
 

if the introduced males are superior to the local stock. These
 

attempts often fail because accurate production records are not
 

kept on individual animals and substandard animals are not re

moved from the breeding herd. It appears that the current arti

ficial insemination program may also fail because of lack of
 

progeny testing.
 

b. Objective: Develop a progeny testing program for cat

tle and buffalo.
 

c. Research: Establish an identification program for
 

progeny of bulls used in artificial insemination on cooperating
 

farms and instruct the cooperators in record keeping practices to
 

determine rate of growth and milk production of progeny. Based
 

insemination
on the data collected, the sires used in artificial 
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should be evaluated. Then, only superior sires should be used to
 

produce semen for artificial insemination.
 

d. Cooperating Units: Close collaboration should be ob

tained between the animal breeding researchers and those re

sponsible for the reproductive efficiency research. To undertake
 

this project, full cooperation must be obtained from the Animal
 

Husbandry Department, artificial insemination centers, and field
 

assistants, as well as the farmers.
 

6. Improvement of the Nutritional 
Level of People in the
 
NWFP
 

a. Background
 

One of the prime requisites of a nation's food supply is
 

that it be nutritious. Adequate nutrition is necessary for a
 

person's well-being as well as efficiencyl a healthy society is
 

essential 
for a productive nation. Malnutrition has been shown
 

to be a serious problem in Pakistan. Half of the children under
 

5 years of age suffer from protein and/or calorie malnutrition.
 

Forty percent of all the population, with 50% of the children and
 

92-98% of pregnant and lactating women, are anemic. Dr. Tajammal
 

Hussain has initiated research in this area dealing especially
 

with the development of weaning foods from locally-available
 

ingredients.
 

b. Research and Cooperation
 

The following are highlights of a research program which
 

is suggested to address these problems. It would be a multidis

ciplinary approach involving nutritionists, medical and paramedi

cal workers, social workers, economists, and agriculturalists.
 

Obviously, outreach is a key element in this program.
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Eight specific research projects are currently planned:
 

(1) Nutritional survey of the rural and urban population
 

of the NWFP.
 

(2) Preparation and evaluation of supplementary weaning
 

foods from local staple ingredients for children of
 

low income families.
 

(3) Diet and its impact in eradicating anemia in Pakistan.
 

(4) Effect of protein and energy-rich supplementary food
 

on maternal health and birth weight of children.
 

(5) Nutrient losses in traditional cooking methods.
 

(6) Preparation of food composition tables of raw and
 

cooked Pakistani food.
 

(7) Nitrogen balance studies on human subjects.
 

(8) The effect of good nutrition on agricultural
 
productivity.
 

As data from these projects become available, solutions or
 

directions of attack on the problem will be clarified.
 

7. Meeting the Oilseed Needs of the NWFP and Pakistan
 

There is a shortage of plant oils and protein for the many
 

purposes of cooking, diet supplementation, and industrial uses in
 

Pakistan. Crops such as groundnut, soybean, cottonseed, sunflow

er, and mustard provide valuable oils and in most cases are
 

excellent sources of protein for human and animal nutrition.
 

Present productivity, however, is well below national needs due
 

to limited and low-yielding oil and protein crops.
 

Emphasis should be placed within Plant Sciences, Food Tech

nology, Human Nutrition, Animal Husbandry, and Agricultural Mech-


Also, the economic costs,
anization to solve this problem. 


returns, and advantages of certain crops and the way they fit
 

into various farming systems should be researched by Agricultural
 

Economists.
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Selection and improvement of species and varieties that will
 

fit the various climatic zones, seasons, and appropriate soils
 

are needed, as well as the necessary cultural practices to maxi

mize yields and quality. Harvesting and processing and final
 

testing for human and animal consumption and industrial uses
 

would involve a number of disciplines.
 

Previous work has shown that high soybean yields can be
 

produced at Mingora. Speciel emphasis should be placed on ex

ploiting this promising start to extend the production and pro

cessing of soybeans to other areas where they are adapted.
 

8. Adoption and Spread of Recommended Technologies
 

a. Background
 

The basic research questions are why some producers are
 

"resistant" to use of new information and inputs, and what can be
 

done to increase their adoption rates. Answers to these ques

tions require a good knowledge of other types of questions:
 

(1) How is information, particularly that pertaining to
 

agriculture, disseminated through the village/com
munity? What links do farmers have with both internal
 
and external sources of information?
 

(2) Who or what types of individuals serve as opinion
 
leaders or models at the village level?
 

(3) How are farmers' decisions affected by: decisions of
 
neighbors; household differences - in terms of needs
 
and available resources; recently experienced eventel
 
perceived alternatives and constraints; various
 
various simplifying procedures (routines, rules of
 
thumb, rituals) which farmers employ?
 

(4) With what types of village/community organizations and
 
groups are farmers linked?
 

b. Cooperation
 

This research would be conducted by persons in Rural
 

Sociology and Outreach in cooperation with other departments such
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as Extension Education and Communications, Agricultural Econo

mics, Agronomy, Animal Husbandry, Horticulture, Crop Protection,
 

Plant Breeding, Soils, and Agricultural Mechanization. The re

sults would be especially helpful in planning and conducting
 

effective outreach programs.
 

9. Controlling Leaf Blight of Gram (Chick-pea)
 

a. Background
 

Gram (chick-pea) is an important crop in low-rainfall
 

areas of southern NWFP. However, crop yields are low, and during
 

recent years leaf blight has devastated the crop in many areas.
 

areas
This aggravates an already difficult situation in rainfed 


where rainfall is low and unpredictable and crop alternatives are
 

very limited.
 

b. Cooperation
 

A cooperative high priority research program is desperate

ly needed among staff members in Plant Pathology, Plant Breeding,
 

Agronomy, Agricultural (Crops) Research Stations, Nuclear Insti

tute for Food and Agriculture, and international agricultural
 

research institutes which work with this crop to quickly develop
 

resistant varieties or other methods to control leaf blight in
 

gram.
 

10. Other Problems
 

The problems outlined above illustrate the need for agricul

tural research and the importance of attacking such problems with
 

a cooperative, multidisciplinary team of specialists in order to
 

farms,
obtain meaningful answers to many problems that occur on 


in rural households, and in agri-business.
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The following are additional problems that should be consid

ered as the NWFP-AU develops its overall research program. A
 

more thorough analysis will identify additional problems. Care

ful consideration must be given to selecting the highest priority
 

research problems in terms of potential for obtaining useful
 

results within the time and other resource constraints.
 

(1) Development of improved cropping systems and management prac
tices for barani areas which have 8 to 30 inches annual
 
rainfall.
 

(2) Selection and evaluation of wheat varieties resistant to rust.
 

(3) Growing berseem for forage and as a green manure crop with
 
sugar cane and other crops.
 

(4) Selection and breeding for drouth resistance in crops adapted
 
to barani areas with 8 to 30 inches annual rainfall.
 

(5) Increased production and improved quality of vegetables with
 
better varieties, cost-efficient use of fertilizers, and
 
improved irrigation practices.
 

(6) Storage diseases in fruits and vegetables.
 

(7) Weed control in an integrated crop protection system.
 

(8) Biological and chemical weed control in multiple cropping
 
systems.
 

(9) Control of root-knot nematode in vegetables and sugarbeet.
 

(10) 	Control of pests in stored grain and seeds.
 

(11) 	Managing bees for increased honey production.
 

(12) 	Test different methods of fertilizer application to minimize
 
losses of N and reduce excessive fixation of P in soils.
 

(13) 	Reclamation of saline and alkali soils with water plus chemi
cal, biological, and/or physical means.
 

(14) 	Evaluation of selected cropping sequences for optimum produc
tion and profit.
 

(15) 	Feeds and feeding practices for ruminant livestock.
 

(16) 	Improving cattle and water buffalo reproductive efficiency.
 

(17) 	Increasing milk production in cattle and water buffalo.
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(18) 	Improving the quality and variety of dairy products.
 

(19) Post-harvest handling of fruits and vegetables to reduce
 
deterioration and loss.
 

(20) 	Development of improved oilseed processing.
 

(21) 	Evaluation of alternative irrigation systems for various
 
crops.
 

(22) Design, development, and introduction of animal-drawn and
 
simple tractor-drawn seed and fertilizer drills.
 

(23) Improved handling, processing and storage of crops to main
tain quality and reduce losses.
 

(24) Improve the materials and practices used in the construction
 
of farm and village buildings.
 

(25) The labor and economic roles of women in livestock
 

production.
 

(26) 	Farm practices that pay.
 

(27) 	Economic evaluation of selected farming systems.
 

(28) Availability and use of purchased items, including credit, on
 
small farms.
 

(29) 	Improvement in marketing agricultural products.
 

(30) 	Factors related to the success of cooperatives.
 

D. The NWFP Agriculture and Livestock Research System
 

Design Team members conducted a general study of the NWFP
 

agriculture and livestock research system to understand the sys

tem and the relationship of NWFP-AU teaching, research, and
 

outreach programs to the research that is the responsibility of
 

the Director General of Agricultural Research, the Director of
 

Animal Husbandry, and the Director of the Veterinary Research
 

Institute.:-'The major research institutes, stations, and sub-


Zr These three units are under the Secretariat for Agriculture,
 
Animai Husbandry, Forestry and Cooperatives.
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stations of the NWFP were visited and discussions were held with
 

administrative and scientific staff.
 

1. Agricultural (Crops) Research
 

Adaptive research predominates in the work done at the 10
 

crops research institutes and sub-stations of the Department of
 

Agriculture. It includes several islands of good work, such as
 

ttat at the Sugar Crops Research Institute near Mardan. Expanded
 

programs are being developed in some locations, such a- at Min

gora. No economic investigations are conducted by this group,
 

even though such factors markedly affect the adoption of new
 

practices by farmers. Currently, this organization does much
 

more crops research than is done at the Agricultural University.
 

Significant improvements are needed in the crops research
 

program. A better-trained staff would be one of the best ways to
 

improve the qLality of research. A greater problem-solving ori

entation and more interdisciplinary work would improve the ap

plicability of research results to urgent farm problems. Econo

mic research should be incorporated into the program of this
 

group so that their results would apply more directly to actual
 

farm problems. A higher ratio of operating funds versue staff
 

salaries is essential to increased research productivity.
 

a. Staff
 

The Agricultural (Crops) Research staff includes 222 pro

fessional persons located in various institutes, stations, 3nd
 

sub-stations throughout the NWFP (Table 3.1 and Figure 3.1).
 

Only two staff members have Ph.D. degrees and one is deputed to
 

PARC. The M.Sc. is the highest degree held oy 53% of the staff;
 

therefore, the guidance and depth of research are limited by the
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leadership positions. Forty percent hold
training of persois in 


B.Sc. degrees and six percent do not hold a university degree.
 

Nearly every staff member was trained in the NWFP, and only 13
 

percent of them earned their highest degree outside Pakistan.
 

There is a high concentration of staff members (85%) in grade NPS
 

17, with little opportunity for advancement. Many who joined the
 

staff in grade NPS 17 find themselves in the same grade 15 years
 

later, irrespective of their productivity. This is a disincen

tive for superior work.
 

b. Facilities
 

Agricultural (Crops) Research is conducted at 5 insti

tutes, 5 sub-stations and 1 summer nursery at the locations
 

listed below. The staff, experimental land area and the main
 

crops on which research are conducted are also shon. These
 

research facilities are well distributed in the different agro

ecological regions of the NWFP (Figure 3.2), except for the repli

cation of similar soil and climatic conditions at Tarnab and
 

nearby Nowshera.
 

Research on tobacco is conducted near Mardan and Mansehra
 

by about 40 professional staff members at the Tobacco Research
 

Station under the Pakistan Tobacco Board.
 

2. Animal Husbandry Research 

a. Program and Facilities
 

Work under the Director of Animal Husbandry is engaged
 

primarily in extension and service work; however, they have two
 

livestock research units.
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Table 3.1. Current Agricultural (Crops) Research staff numbers
 
by rank, training, and location in NWFP, Pakistan
 

NPS 19 NP6 18 NPS 17 
 NPS 16
 

Location 
Tarnab 

Degree 
source* 

I 

Ph. 
D. 

M. 
So. 

Pn. 
D. 

M. 
Sc. 
1 

B. 
Sc. 
1 

Ph. 
D. 

M. 
Sc. 
26 

B. 
Sc. 
18 

No M. 
B.Sc. Sc. 
1 3 

B. 
Sc. 
1 

No 
B.Sc. 
4 

Sub
total 

55 
Total 

0 3 3 7 62 
Pirsabak j 16 13 1 3 33 o 1 4 5 38 
Mardan I 1 6 2 lb 

0 1 33 19 
Mingora I 1 8 11 1 21 

0 1 3 2 6 27 
Mansehra I 4 3 7 

0 1 1 8 
D. I. Khan I 12 19 1 32 32 
Agr. 

University 
I 
0 

1 
1 1 

1 
2 3 

PARC I 
O 1 1 

1 
2 

1 2 
4 6 

Abbottabad I 

0 1 
1 2 3 

1 4 
Batakundi I 1 1 1 
Kohat I 3 7 10 10 
Karak I 2 2 2 
Serai Naurang I 5 5 10 10 
Subtotal 

Total 

I 
0 

All 
1 

4 
3 

4 
10 

15 

1 
1 

84 
14 

b7 

188 

2 3 1 

15 

11 193 
29 

-22 
Percent I 

0 
All 1.8 6.8 b4.7 6.7 

86.9 
13.1 

100.0 
* Source of highest degree: I = Inside Pakistan, mostly NWFP; 0 = Outside Pakistan, mostly from
 
American University, Beirut.
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Figure 3.2
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Location Staff Acres Main Crops
 

Agricultural Research Institute* Tarnab 62 200 mixed
 

Cereal Crops Research Institute Pirsabak 38 437 wheat,
 
(Nowshera) maize,
 

others
 

Sugar Crops Research Institute Mardan 19 96 	 sugarcane
 
sugarbeet
 

Agricultural Research Institute Mingora 27 25 	 rice,
 
(North) 	 potato,
 

oilseeds,
 
fruits,
 
vegetables
 

Agricultural Research Substation Mansehra a 25 oilseeds,
 
maize
 

Agricultural Research Sub- Abbottabad 4 68 potato
 

station
 

Potato Substation Batakundi 1 50 	 potato
 

Wheat Summer Nursery Kaghan -- 46 	 wheat 

Agricultural Research Institute D.I. Khan 32 1,025 mixed
 
(South)
 

Agricultural Research Sub- Serai Naurang 10 25 mixed,
 
station including
 

sugar
 

Gram Research Sub-station Karak 2 29 	 gram
 

*Headquarters of the Director General of Agricultural Research, NWFP
 

The Livestock Experiment Station at Jaba, near Mansehra,
 

is primarily involved in supplying rams to local sheep herders.
 

Rambouillet sheep were imported from the U.S.A. The flock has
 

been maintained, but the level of production as measured by
 

growth and wool production has declined by one-half. The major
 

weakness in this project is the failure to upgrade the flock
 

through intensive culling.
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The other research unit is a newly-established dairy farm
 

at Harichand. Ninety Holstein-Friesian cattle were donated by
 

The Netherlands. Newly-constructed barns are now in use. The
 

present objective of this operation is to provide breeding stock
 

to dairy farms in the NWFP.
 

Research on tobacco is conducted near Mardan and Mansehra
 

by about 40 professional staff members at the Tobacco Research
 

Station under the Pakistan Tobacco Board.
 

2. Animal Husbandry Research
 

a. Program and Facilities
 

Work under the Director of Animal Husbandry is engaged
 

primarily in extension and service work; however, they have two
 

livestock research units.
 

The Livestock Experiment Station at Jaba, near Mansehra,
 

is primarily involved in supplying rams to local sheep herders.
 

Rambouillet sheep were imported from the U.S.A. The flock has
 

been maintained, but the level of production as measured by
 

growth and wool production has declined by one-half. The major
 

weakness in this project is the failure to upgrade the flock
 

through intensive culling.
 

The other research unit is a newly-established dairy farm
 

at Harichand. Ninety Holstein-Friesian cattle were donated by
 

The Netherlands. Newly-constructed barns are now in use. The
 

present objective of this operation is to provide breeding stock
 

to dairy farms in the NWFP.
 

Land is available for a dairy research farm facilit- adja

cent to the Agricultural (Crops) Research Substation near Man

sehra, but the livestock unit has not been developed.
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Table 3.2. Current Animal Husbandry staff members by 

rank, training, and functiun in NWFP, Pakistan 

Function 
Director 

Degree 
source* 

I 
0 

NPS 19 
M. B.V. 
Sc. Sc. 

1 

NPS 18 
M. B.V. 
Phil. Sc. 

B.Sc. 
(AH) 

M. 
Sc. 

M. 
Phil. 

NPS 17 
D. 
V.M. 

B.V. 
Sc.** 

B.Sc. 
(AH) 

Sub
total 
I1 
1 

Total 

2 

Deputy Dir. I 
0 

4 4 8 
1 9 

Asst. Dir. I 
0 

10 
1 1 

6 17 33 
2 35 

Veterinary 
Officer I 12 _ 14 31 29 86 86 

Subtotal 

Total 

Percent 

I 
0 

All 

I 
0 

All 

2 

1.5 

1 
1 

4 

9 

6.8 

4 22 
1 1 

14 

121 

91.7 

37 46 128 
4 

97.0 
3.0 

132 

100.0 

* Source of highest degree: I = Inside Pakistan, mostly NWFP; 0 = Outside Pakistan. 

** Several of these staff members also have a B.Sc. (AH) degree. 



b. Staff
 

There are 132 professional staff members in the Animal
 

Husbandry Department (Table 3.2). Ninety-two percent of their
 

staff is in the lowest professional grade (NPS 17), and 70% have
 

only bachelor's degrees, which reflects their emphasis on exten

sion And service rather than research. None of their staff has a
 

Ph.D. degree, 11% hold the DVM degree, and only 3 percent of the
 

staff have earned their highest degree outside Pakistan.
 

3. The Veterinary Research Institute
 

a. Program and Facilities
 

The major focus of the Veterinary Research Institute is to
 

provide diagnostic services and produce vaccines at their head

quarters in Peshawar. However, the Institute also includes a
 

Division of Animal Production which has 8 research projects that
 

emphasize animal husbandry rather than veterinary medicinn.
 

The Veterinary Research Institute is in the process of
 

establishing a 178-acre dairy farm for forage research at Sure

z&i, which is located 25 miles from Peshawar. The barn and other
 

farm buildings are under construction with financial assistance
 

from The Netherlands. Holstein-Friesian and crosses with Sahiwal
 

cattle, totalling about 200 animals, are to be used on the farm.
 

b. Staff
 

There are 32 professional staff members at the Veterinary
 

Research Institute (Table 3.3). Almost all of the degree training
 

of these staff persons hps been in Pakistan, but most of the
 

senior members have had additional, specialized post-graduate
 

training outside Pakistan.
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Table 3.3. Current Veterinary Research Institute staff numbers
 
by rank, training, and function in NWFP, Pakistan
 

NPS 19 NPS 18 	 NPS 17
 
G.B. M. M. D. B.V. B.Sc.
 

Function V.C. Sc. Sc. V.M. Sc.* (AH) Total
 

1
Director** 1 


Sr. 	Research
 
6
Officer** 6 


Research
 

Officer** 	 3 3 6
 

Asst. Research
 
Officer 4 1 1 6
 

Veterinary
 
Officer 2 11 13
 

Total 	 1 6 9 T-2 3 -1 3
 

18.8 78.1 	 100.0
Percent 	 3.1 


* These staff members also have a B.Sc. (AH) degree. 

** 	 Almost all of the degree training has been in Pakistan. Most
 
persons in this category (as well as a few persons in other
 
categories) have had additional, specialized postgraduate
 
training outside Pakistan.
 



E. Conclusion and Recommendation
 

An evaluation of the crop and livestock production research
 

was beyond the terms of reference in the Design Team's mission.
 

Nevertheless understanding of the magnitude and general quality
 

of the research being conducted are relevant to the future of the
 

Agricultural University and ultimately to the future of agricul

tural development in the NWFP.
 

The crop and livestock research in the NWFP is inadequate,
 

fragmented, and not organized or coordinated in a programmatic
 

way to solve urgent problems which are faced by farmers and
 

agribusiness organizations. Most current work is on selected
 

segments of farm problems with little or no consideration being
 

given to other related aspects of problems, most of which require
 

multidisciplinary research to obtain satisfactory solutions. In
 

their work, researchers rarely consider the individual farm as an
 

operating unit.
 

Research on crop production and livestock production are
 

separated, even though such enterprises are intimately inter

twined on almost every farm. No one works on how such enter

prises and practices should be combined most advantageously on
 

individual farms to economically produce abundant food and fiber.
 

Almost no agricultural economic research is being done, even
 

though such considerations are involved in almost every decision
 

concerning farm production, storage, processing and marketing.
 

The staff of the research institutions and stations are not
 

adequately trained to give leadership to research and to carry
 

out and report on experimental work. This reflects the inade

quacy of B.Sc. and M.Sc. levels of training at the NWFF-AU and
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its predecessor institutions for those who are to pursue research
 

careers. It presents a challenge for the immediate and contin

uing future to upgrade curricula and teaching-learning processes.
 

Staff inadequacies are also an indication of the provincialism of
 

NWFP higher education and the lack of opportunity for training at
 

higher degree levels, particularly the Ph.D.
 

The NWFP research system also suffers from inadequate re

search support and a reward system that lacks incentive for staff
 

to do excellent research.
 

1. The Need to Unify the NWFP Research System
 

It is imperative that the crop, livestock production, and
 

other food and agriculturally-related research of the NWFP be
 

both strengthened and coordinated. There are alternative ways of
 

attaining varying degrees of coordination. The two obvious ones
 

are:
 

divided responsi-
Alternative A. Continue the current system of 


bilities between crops research and livestock production re

search, some in Animal Husbandry and some in Veterinary Research;
 

provide for coordination through a coordinating board with a
 

secretariat or a similiar mechanism.
 

Alternative B. Unify the crop, livestock production and related
 

food and agriculturally-related research under the responsibility
 

of one organization.
 
To fulfill the need for coordination of research in the NWFPL
 

it is stranqly recommended that the Ri decision be taken to
 

unify the Mgricultural and livestock production research of the
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Province into a single research svstem. It is further recommen

ded that the responsibility for the entire !sytem be assigned to
 

the NWFP Agricultural University tog er with concomitant re

sources to effectively meet this responsibility
 

The NWFP Agricultural University will be further developed
 

to have a strong research capability. It is planned that about
 

35% of the University's personnel resources bq devoted to re

search. It will have an excellent library and access to national
 

and international agricultural data bases.
 

The University provides nearly all the professionally edu

cated manpower for the NWFP; therefore, plays the paramount role
 

among agricultural institutions in spearheading higher production
 

and produclivity of the agricultural sector of the economy.
 

Research, teaching, and outreach are mutually reinforcing, i.e.
 

each is better because the others are present. The University
 

must have a major role in research to perform its teaching and
 

outreach functions; faculty members must do research if they are
 

to educate future researchers for the Province and Nation. Tech

nology flows from research results and those who are engaged in
 

research can work with outreach specialists to prepare practice
 

recommendations and packages of practices to support the work of
 

the Extension Department.
 

Most of the current crop and livestock research of the NWFP
 

is being conducted at provincial government research institutes
 

and stations and the federally-related Tobacco Research Station
 

(Pakistan Tobacco Board) and the Nuclear Institute for Food and
 

Agriculture (Pakistan Atomic Energy Commission). In generl, the
 

provincially-supported research is neither programatically nor
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problem-solving oriented. Crop and livestock research are
 

fragmented and inadequately related to the realities of the farm
 

and farming systems. Some livestock production research is being
 

conducted by veterinary institutes. There is no economic re

search accompanying the technical research to make results appli

cable in economic terms as viewed by farm and agri-business
 

decision makers. The staffs of provincial research oganizations
 

are not adequately trained for current and future leadership in
 

research and research program and project implementation. Staff
 

are poorly supported except at the federally-related Tobacco
 

Research StatLon and the Nuclear Institute for Food and
 

Agriculture.
 

There is concern throughout Pakistan that the agricultural
 

universities and the agricultural and livestock and veterinary
 

- 4

institutes are not adequately linked together and coordinated.3


The provincial governments have set up agricultural research
 

coordination boards but, excepting Punjab Province, the boards
 

-
have not functioned. This has been confirmed to be the case in
 

the NWFP. The Punjab Agricultural Research Coordination Board,
 

established in 1979, has 69 members and a secretariat with objec

tives of "planning research, fixing priorities, assigning
 

projects to research workers" and "approving methodologies, monitor

-
ing, inspecting, and evaluating research work.": While the need
 

:3-4Wahid, Abdul. "Review of Agricultural Research System of
 

Pakistan," Pakistan Agricultural Research Council (PARC),
 

December, 1962. p. 116.
 

: "Ibid. p. 117.
 

3-'Punjab Agricultural Research Coordination Board (brief
 

note), Tech. PARCB No. 3, University of Agriculture, Faisalabad.
 
p. 2.
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for coordination is apparent in the NWFP, it is not clear that
 

the Punjab type of coordination board would be appropriate and
 

cost effective in the NWFP. For the NWFP the functions stated as
 

objectives might be better performed directly by the institutions
 

responsible for conducting the research; the secretariat is like

ly to lead to diffusion of research responsibility in a Province
 

where responsibility for research needs to be clearly identified.
 

The following benefits can be attained by unification of the
 

crop, livestock production, and other food and agriculturally

related research of the NWFP, under the direction of the Agricul

tural University:
 

a. There will be a unified and coordinated research system with a
 

developmental, problem-solving approach to meet the needs of
 

farmers and the agro-industrial sector of the economy.
 

b. The University will provide the essential breadth to research
 

involving not only crops and animal husbandry research but also
 

the important areas of engineering applications, food technology,
 

nutrition and the rural social sciences.
 

c. There will be more efficient use of the limited professional
 

talent in the University and the agricultural and livestock
 

production research institutes, stations, and sub-stations.
 

d. Graduate student research at the University will be fully
 

planned and conducted to contribute to provincial research needs.
 

e. All researchers will be closely identified with the Agricul

tural University and its sources of research support: the
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Library and data bases, the Learning Resources Center, the compu

ter laboratory and e-ta processing center, and modern research
 

laboratories and equipment.
 

f. Dup.ecation of expensive facilities and equipment will be
 

minimized.
 

g. The costs of administering the provincial research will be
 

reduced with only one administration for program planning, imple

mentation, and evaluation.
 

h. It will be easier to retain researchers, all of whom are
 

identified with an academic environment and a strong, unified,
 

and productive system.
 

i. The unified resoarch system will be more effective in support
 

of the outreach function of the University and the Extension
 

Department in preparation of practice recommendations and pack

ages of practices for the diverse agro-climatic zones of the
 

Province.
 

j. The research institutes, stations, and sub-stations will serve
 

more effectively as technology transfer centers as well as re

search stations thereby strengthening the work of agricultural
 

officers, agricultural field assistants. and livestock production
 

assistants.
 

k. The University will have the primary responsibility for coor

dinatior with the provincially-located but federally-supported
 

research organizations such as the Tobacco Research Station and
 

the Nuclear Institute for Food and Agriculture.
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1. The unified research system in the Province will provide a
 

stronger mechanism for linking the research of the Province to
 

that of other Provinces and the federal system, particularly the
 

Pakistan Agricultural Research Council and the National Agricul

tural Research Centre.
 

2. Recommendation
 

As indicated earlier, it was beyond the terms of reference of
 

the NWFP-AU Design Team to identify the needs +or strengthening
 

the non-University provincial agricultural and livestock produc

tion research system and consider the ramifications of unifica

tion of the entire system under the leadership and responsibility
 

of the NWFP-AU. The primary focus was on NWFP-AU research,
 

teaching, and outreach. However, major progress was made in
 

identification of the problems of provincial agricultural re

search broadly defined.
 

In view of the importance of a strong, well-coordinated or
 

unified research system to the success of the Agricultural Uni

versity, the Design Team recommends that a small suplemental
 

study team make an in-deeth analysis of (1) the needs for
 

strengthening the non-University NWFP agricultural research and
 

(2) the gqqstions relateo to coordination and/or unification of
 

the provincial agricultural research system. This would be part
 

of the design process ior the NWFP-AU component and could be
 

supported by USAID flinding.
 

This supplemental study will require be made with the full
 

support of GONWFP officials and should follow the policy decision
 

to unify the provincial crop, livestr:k production and
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agriculturally-related research system under the direction of the
 

NWFP--AU.
 

3. Scope of Work
 

The following is an outline of the scope of work for the
 

supplemental study team.
 

a. Review the locations of the provincial crop and livestock
 

production research institutes, stations and sub-stations in
 

terms of suitability to serve the agro-ecological zones of the
 

Province; assess the effectiveness of the program of decentrali

zation; recommend changes including expansion and/or
 

consolidation.
 

b. Review the relationship between crops research and livestock
 

means for closer coordination
production research and recommend 


and/or integration.
 

c. Analyze the adequacy of professional staff in terms of numbers
 

and quality; assess needs for upgrading and recommt.nd training
 

and other measures to correct deficiencies.
 

recom

mend changes.
 

d. Review the administration of research sub-systems and 


e. Analyze the procedures used in determining research priori

ties; analyze the relevance of research to the lems of far

mers, rural households, and agro-business interests of the NWFP; 

recommend an improved research program. 

f. Assess the adequacy of physical facilities, equipment and
 

(1) the current
financial and other research support to carry out 
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program of research; and (2) an improved program.
 

g. Assess the effectiveness of linkages to the federal agricul

tural research system and federally-supported institutes/stations
 

located in the NWFP.
 

h. Identify the problems in creating a unified system under the
 

responsibility of the NWFP-AU including transitional problems;
 

problems of one-time versus phased change.
 

The relationship of NWFP-AU research to the other agricul

tural research of the NWFP is a priority issue bearing on the
 

design and implementation of the integrated functions of teach

ing, research, and outreach at the Agricultural University.
 

Therefore, the supplemental study should be completed a4 early as
 

feasible. The period from September 1 to October 30, 1933 is
 

suggested. The study could be completed by 3 or 4 persons with a
 

total personnel requirement not to exceed 4-person months. In
 

view of the information collected and insights gained during the
 

design phase of the NWFP-AU project component, there would be
 

economies and efficiencies in selecting persons fo the sup

plemental study team who have served on the NWFP-AU Design Team.
 

77
 



CHAPTER 4
 

OUTREACH FROM THE NWFP AGRICULTURAL UNIVERSITY
 

The Outreach +unction of a major university is to dissem

inate knowledge, research results and recommendations beyond the
 

classrooms. A well-trained faculty with a sound research base
 

provides the depth of knowledge which gives credibility to the
 

Outreach function.
 

The optimum structure for an efficient system designed to
 

gain new knowledge for improved agricultural production and have
 

this knowledge adopted by food producers is to have a combined
 

research, instruction, and outreach structure under onu central
 

unit. Research provides the base of new knowledge and technol

ogy; instruction transfers this knowledge to campus-based stu

dents for their professional training; and Outreach interprets,
 

packages and delivers this knowledge to producers, rural house

holds, agribusiness and those other individuals who have influ

ence upon producers. 

An essential condition for maximum growth in food production
 

is to have ample supplies of electricity, irrigation water,
 

credit, and the basic inputs such as quality seed, fertilizer,
 

feed supplements, pesticides, fuel, etc. These must be easily
 

avallable in a timely manner. The final incentive is a market
 

which responds to consumer and producer needs and rewards those
 

in the agricultural sector when a function is well performed.
 

Current Situation: Currently no outreach function exists at the
 

Agricultural University and very little in-service training is
 

provided for professional agricultural workers such as research
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scientists, agricultural officers or persons working in the agri

business sector such as credit, input suppliers, marketing, post

harvest storage or food preservation.
 

University Outreach (overview): An upgraded Agricultural Univer

sity can have a major impact on agricultural development in the
 

NWFP through an Outreach program, even though the Extension
 

function is a responsibility of the Provincial government.
 

Though it is beyond the purview of this project to assess the
 

Extension D-artment in detail, there are several problems that
 

are seriously constraining the present extension operations on
 

which the University could make a considerable impact.
 

(1) The development of technology packages for major crops,
 

animal husbandry practices, and the farming systems of the sev

eral agricultural zones. At present this aspect of the agricul

tural research is very poorly developed and the University could
 

provide a coordinating and leadership role in developing multi

disciplinary packages for use by the Extension Department as well
 

as in its outreach efforts.
 

(2) The in-service and refresher training of.agricultural
 

officers and subject matter specialists in the Provincial Exten

sion Department. In cooperation with the field research sta

tions, the outreach section can assist the Extension Department
 

with the in-service training of field asttstants.
 

(3) The University can also be effective as a supplemental
 

source of information through mass media and programs for the
 

more progremsive farmers of all sizes. The Director of Extension
 

sees this latter role as an important one for the University as
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his personnel are best able to work on a personal contact basis
 

with the more typical small farmers. Fulfillment of thee major
 

roles is badly needed and the general division of responsibility
 

seems to be understood and supported by the Extension Department
 

of the Province.
 

The Outreach function needs to be developed as the total
 

University is upgraded even though the research base is presently
 

not highly developed. The simultaneous development of the out

reach function will help create a problem orientation and be
 

mutually supportive to the teaching and research functions.
 

Feedback regarding researchable problems can be important in
 

guiding research and practical field experiences can enrich
 

classroom activities.
 

Overall, it is proposed that the outreach function be set up
 

as parallel as possible to the research and instruction struc

ture. Whenever possible joint offices should be provided and
 

where feasible, joint opportunities should be used to help insure
 

integration of the functions. The closest kinds of linkages
 

should be sought both with research and extension, regardless of
 

where these functions exist.
 

The University Director of Cutreach should concern himself
 

in a leadership manner with the needs of the agricultural indus

try in general and with the needs of the Extension Department in
 

particular. For example, he should be outspoken concerning the
 

need to get technology packages to farmers, households, and
 

agribusiness. This will result in improved production, market

ing, income and general welfare. Through such activities he
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should become a part of the leadership group in the agricultural
 

arena. He should also be vocal concerning problems that are
 

constraining the progress of farmers, such as farm policy, input
 

supply, and marketing problems.
 

The linkage with the Extension Department is very important
 

and will directly involve several members of the University Out

reach staff. It would be highly desirable if the Provincial
 

Extension Department could assign people to specific liaison with
 

University outreach personnel.
 

Provincial Extension Univer~ity Staff
 

Extension Director Director for Outreach
 
Training Officer Dir. of the Cont. Ed. Center
 
Subject matter spec. Subjvct matter spec.
 
Mass media personnel Mass media personnel
 

It would also be highly desirable if the Director of the Exten

sion Department and the Director of University Outreach could
 

form several joint standing committees to recommend actions
 

needed, prepare instructional materials, plan training and coor

dinate calendars. Personnel from fielo research stations should
 

also be included on these committees. For example:
 

1. Training Commrittee (charged with determining training
 

needs).
 

2. Commodity Teams (with representatives of research). This
 

grotup would be chap-ed with developing a set of technical pack

ages for major crops and zones, and levels of inputs and updating
 

it annually.
 

A sample of su h a team for sugarcane technology would be as
 

follows:
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Chairperson - Program Leader in crops
 
Sugarcare Extension speci-list
 
Sugarcare Research specialist
 
Agricul ural Engineer
 
Agricultural Economist
 
Plant protection specialist
 

Such a document would be developed for both the Rabi and Kharif
 

seasons as a basis for mass media information, as well as in

struction throughout Extension and through University outreach.
 

A function of the above committee structure would also be to
 

identify at least annually problems being encountered in the
 

field that are transmitted to the research establishment. The
 

specific product to be required of these groups is extremely
 

important to their success as working groups.
 

An Agricultural Training Institute (ATI) Committee might
 

also be formed so that the University and the Extension Depart

merit could work directly with the Principal of ATI in contribu

ting to the training of Field Assistants. Regular short courses
 

for the instructors could be a part of the Continuinq Education
 

Center's mission.
 

The training programs to be offered throughout Extension
 

should be a decision of the Director with suggestions originating
 

from any point. The Director for Outreach should be assigned the
 

function of using the above committee structure to form an annual
 

training plan and calendar. A special training committee could
 

be formed to receive requests and recommend to the Director of
 

Outreach those that appear important and feasible for
 

implementation.
 

Consideration should be given to providing a University
 

courtesy appointment to the Director of Extension and possibly
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some of his key senior staff. This could be done to recognize
 

that they would frequently be called upon to take part in Univer

sity Outreach activities. This appointment would also serve as
 

tangible evidence that the University and Extension Department
 

are both a part of the knowledge transfer system of the Province;
 

a part of a continuum with the University handling the subject
 

matter related functions, with the Extension Department providing
 

the field delivery function.
 

Assumgtions: The following outline assumes that only on-campus
 

research will be encompassed within the Agricultural University,
 

with most research and extension functions being maintained with

in its current structure, outside the University.* Under this
 

assumption University Outreach would function primarily through
 

the new Continuing Education Center.
 

Ojectives:
 

1. To develop an understanding and appreciation on the part of
 

faculty for the role and impact that an outstanding Outreach
 

educational program can have in improving agricultural produc

tivity and rural living in the NWFP.
 

2. To stress that an aggressive and meaningful Outreach program
 

can enhance the status of faculty and the Agricultural University
 

in the eyes of key leaders and influential government officials.
 

3. To develop a well-integrated Outreach and Research program
 

within departments for technology transfer to agricultural
 

*See research organization alternative A on p. 69.
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professionals and farmers with feedback to researchers of the
 

major problems needing further study and refined research.
 

4. To involve the recipients of Outreach education in program
 

planning committees to develop and evaluate educational activi

ties that meet the needs of agriculture.
 

a center where experiment station researchers,
5. To serve as 


extension subject-matter specialists, input suppliers, marketing
 

people, lenders and farmers can jointly discuss recommended pro

duction, marketing and storage practicesi and plan to have neces

sary inputs, credit and facilities available in a timely manner.
 

6. 	To develop an Outreach program for women including: agricul

as, human nutrition, health
tural production and storage, as well 


and food processing.
 

linkages with approp-
Functions: The staff will develop informal 


riate scientists at research stations, extension subject matter
 

specialists and agribusiness personnel. Their role will be to
 

interpret research data and develop production recommendations.
 

They will be responsible for developing information and technol

as teach in the Outreach functiot, of the
ogy packages, as well 


University.
 

Extension Agriculture Officers and subject-matter spec

ialists will return for in-service training on latest recommenda

tions to improve their knowledge and ability to effectively lead
 

the fi.eld assistants assigned to them. Agribusiness staff and
 

be taught the latest production recommendations and
leaders will 


the imoortance of having the inputs they provide to farmers
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available Jn the right quantity, quality and in a timely manner.
 

Marketers and processors will be taught principles in maintaining
 

the quality and minimizing waste upon receiving raw products.
 

In-service training of persons who serve in "contact posi

tions" with women in rural areas will be included in Outreach
 

programs. Training will include crop production, animal care,
 

human nutrition, post-harvest storage and food preservation.
 

These contact women include: Lady Health Vistors, lady teachers
 

employed by the Pakistan Academy for Rural Development (PARD),
 

and other agency personnel who are accepted in working with women
 

in rural areas. Progressive farmers whose educational needs
 

exceed the capabilities of most extension staff will be served
 

from the outreach function.
 

The Continuing Education Center can serve as a location for
 

getting responsible leaders together for the purpose of solving
 

logistics problems which stifle the growing need for high quality
 

food.
 

Specific activities to disseminate educational outrea''"
 

programs will include the development of teaching packages, bul

letins, fact sheets, as well as mass media materials such a
 

news releases, radio and television tapes. Conferences, meetings
 

and workshops will be conducted primarily at the Continuing
 

Education Center although occasional off-campus conferences may
 

best meet the clientele needs.
 

The Outreach faculty will use the staff at the Learning
 

Resources Center to edit and produce outreach materials to use
 

85
 



as for distribution to clienin activities at the Center as well 


tele and mas-communication networks.
 

The ultimate goal is to establish the Agricultural Univer-

sity as a dynamic leading force not only in research and teaching
 

but in getting educational programs to professionals and leaders
 

in farming and agribusiness and in serving the educational needs
 

of progressive farmers.
 

Structure: The Outreach function of the University will primar

ily take place on campus at the new Continuing Education Center.
 

The center will house a few core staff with most Outreach staff
 

integrated into faculties and departments with either full-time
 

outreach assignments or joint research-outreach appointments.
 

Outreach Program Faculty and Staff: The Director of Outreach
 

will work with the Vice Chancellor and the Directors of Instruc

tion and Research on policy formulat4 on and program and resource
 

coordination. He will also work closely with the Deans of each
 

Faculty and Department Heads to insure that the outreach function
 

of the University is maintained as an integral part of the over

all University mission. He should form linkages with Directors
 

of research institutes and stations and Agricultural Extension
 

for sharing research infi.rmation and coordinating in-service
 

training of all staff. The Director of Outreach will play an
 

important role in establishing linkages with agencies and organi

zations who serve the agricultural and rural sectors to meet the
 

overall needs of this common clientele.
 

The staff at the Continuing Education Center will consist of
 

a Center Director, who will have overall administrative
 

86 



Figure 4.2. Outreach Program Organization
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Center
responsibility for the Center, including scheduling of 


activities; 	a Resident Maqqer, who will oversee and manage the 

facility and food service; and an Information Offiresidential 

cer, who will assist the Director of Outreach with campus visi

broad range of other public relations activities.tors and a 


There will be a Program Leader for each Faculty who will
 

facilitate the outreach activities of their recoordinate and 


spective Faculties as well as coordinate and integrate the work
 

among Faculties. They will work with research anid outreach 

personnel on campus and scientists (through informal linkages) at 

research stations to formulate technical recommendations based on 

research findings. Outreach faculty will trnsfer these recom

mendations into appropriate extension media (bulletins, fact
 

sheets, posters, radio, talevision, video tapes, newsletter,
 

etc.) and then schedule in-service training workshops for
 

clientele.
 

their respective
The OuLt.reaI taclty will be housed in 

carry jointdepartments and may be tull-time outreach workers or 


research-outreach appointments. Approximately twenty (20) per

cent of faculty resources wil be devoted to Outreach. Outreach
 

faculty should develop linkages with on-campus and research sta

tion scientists to coordinate recommendations resulting from
 

available knowledge and current research. Informal linkages with
 

other agencies, agribusiness, producer associations and farmers
 

to more relevant and coordinated educational Outreach
should lead 


programs.
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AN ALTERNATIVE APPROACH
 

Two alternative approaches to the organization of the out

reach program are described in this paper. The first (described
 

immediately above) is based on the promise that there will be no
 

structural change in the organization of agricultural research,
 

education and extension. The second approach, which follows,
 

assumes that the Provincial research system will be unified and
 

become the responsibility of the NWFP Agricultural University as
 

recommended in Chapter 3.* Obviously these two approaches have
 

major implications in regards to the type and magnitude of the
 

AU's outreach program. In the former case, the University's role
 

would be more modest and would largely function as a coordinating
 

and facilitating mechanism. In the latter case, the University
 

would become the lead agency in the Province for research, tech

nology develooment and transfer (down to providing the technical
 

messages and training for front-line extension persconnel). This
 

section has been written assuming that the recommendations of
 

Chapter 3 will be adopted.
 

Assumptions: All agricultural research is merged into a unified
 

system under the Agricultural University. The extension staff
 

would remain under the Director of the Extension Department.
 

Objectives:
 

1. To develop a well-integrated system for technology deve

lopment and transfer, including providing technical assistance,
 

backstopping and training for field extension personnel and the
 

feedback of problems to research.
 

*See research organization alternative B on p. 70.
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2. To develop a well-trained cadre of outreach personnel
 

who would serve as the primary linkage between research and
 

extension at each level in the system.
 

3. To conduct outreach activities including the joint for

mulation and verification of technical or agro-economic recommen

dations (package of practices) for each agro-ecological zone in
 

the NWFP.
 

4. To enhance the Agricultural University's capacity and
 

reputation as a problem-oriented institution, whose primary goal
 

is to serve the needs of farmers, rural households and the agri

cultural sector of the NWFP.
 

Structure and Function
 

The University's outreach program must be fully integrated
 

with research, both within on-campus departments, and with commo

dity and problem-oriented research programs on stations. Inte

gration will be achieved largely through the use of joint
 

appointments with most on-campus and many off-campus "research"
 

personnel having some time allocated to outreach (e.g. a minimum
 

of 15%). Generally most outreach personnel would have 75% of
 

their appointment devoted to outreach activities.
 

Since it is assumed that the majority of the applied/adap

tive research would be conducted at or from the University and
 

its main research stations and sub-stations, outreach personnel
 

will be responsible for implementing most of the on-farm adapta

tion and/or verification trials, and assisting extension with
 

designing and implementing demonstratibn plots. These research
 

and outreach activities will be planned jointly and carried out
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in close collaboration with their research colleagues. In
 

addition to conducting on-farm trials and plots, outreach person

nel (with assistance from their research counterparts) will
 

provide technical assistance, backstopping and in-service train

ing for field extvnsic- workers. In effect, this cadre of out

reach personnel will functior as subject matter specialists for
 

extension, a category of personnel that currently exists in name
 

only within Extension. Therefore, rather than Extension attempt

ing to build this function into its system, it is recommended
 

that the outreach program of the University serve as the 2[imaty
 

linkage between research aimed at technology development and the
 

dissemination of these technical recommendations through Ego
 

sion's field personnel.
 

In addition to backstopping Extension, the outreach program
 

will be expected to maintain a clnse working relationship with
 

input suppliers and sources of credit (i.e the private sector,
 

the Agricultural Development Authority and the Agricultural De

velopment Bank). When technical packages (recommendations) are
 

being formulated in advance of each growing season (based on
 

latest research findings), input and credit suppliers must be
 

involved in these decisions. Through their involvement they can
 

better anticipate farmer demands, and/or warn outreach and exten

sion personnel of possible input and/or credit constraints that
 

would impact directly on the outreach program.
 

gOganization of Outreach
 

On the University campus, the Director of Outreach and
 

Program Leaders would operate out of the Center for Continuing
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Figure 4.3. Outreach Proqram Organization With Unified Provincial Research System
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Education, while outreach faculty would be assigned to their
 

respective academic departments. Since campus research would
 

tend to be more disciplinary oriented, outreach faculty in
 

departments would be expected to backstop and provide in-service
 

training to Extension that would deal with specific production
 

and marketing problems that might occur throughout the province.
 

The Director of Outreach and the Program Leaders for Outreach
 

would provide overall direction and programatic coordination for
 

the University's out each effort. Regional Program Leaders and
 

their outreach faculty would further fine-tune and verify, and
 

then transmit production recommendations to field extension
 

workers, including both agricultural officers and field assis

tants. The following section briefly describes each of the major
 

positions included under this expanded program.
 

Outreach Program Faculty and Staff
 

The Director of Outreach will work with the Vice Chancellor
 

and the Directors of Instruction and Research on pelicy formula

tions, and program and resource coordination. He will also work
 

closely with the Deans of each Faculty on campus and the Direc

tors of research stations to insure that the outreach function of
 

the University is maintained as an important and integral part of
 

the overall University mission.
 

The Director of Outreach will give both programatic and
 

administrative leadership to the outreach program. He will work
 

to establish program objectives and priorities and then take the
 

lead for implementing these priority programs. Because the off

campus outreach program would be larger in scope, this dimension
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the program would probably demand more attention, especially
of 


as he coordinates these off-campus activities with on-campus
 

programs and resoirces.
 

The five on-campus Pro,lram Leaders will coordinate and
 

facilitate the outreach activities of their respective Faculties
 

as well as coordinate and integrate the work among Faculties.
 

They will work with research-outreach personnel in their respec

tive faculties to formulate technical recommendations (messages)
 

based on research findings, to have outreach faculty transform
 

(bulh(tins, posters,
these recommendations into appropriate media 


slide sets, etc.) and then to schedule in-service training work

shops - both on- and off-campus, as appropriate to the clientele
 

to be served. They will also coordinate the technical backstop

ping of the off-campus program by the outreanh and research
 

faculty in departments.
 

The Regional Program Leaders will provide leadership for the
 

overall outreach program in the three or four major agro

ecological zones in NWFP. Their programatic focus will be the
 

major farming systems in their respective regions, as they seek
 

to integrate research outcomes from each field of study into an
 

meet the needs of farmers in
overall outreach program that will 


They will direct and coordinate the off-station
their regions. 


work of outreach faculty assigned to stations in their region.
 

include on-farm adaptive research
These outreach activities will 


well as demonstration plots. Although
and verification trials as 


the primary clientele of the regional outreach faculty will be
 

the Agricultural Officers and Field Assistants in extension, they
 

have some direct contact with farmers (through their on-farm
wil 
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trials and demonstrations, which may include field days held
 

jointly with extension). In addition, they will maintain regular
 

contact with input and credit suppliers in their regions.
 

Because the off-campus outreach program is to be oriented
 

directly to the major farming systems in the area, the regional
 

outreach program will be organized more around commodity and
 

farming system improvement programs, rather than around discipli

nary departments (as would be the case on campus). At this point
 

in the technology development and transfer process the focus must
 

be integrative, as research and outreach attempt to provide
 

useful solutions to farmers' problems. The most efficient and
 

effective means of organizing research and outreach at this level
 

is to focus on farmer problems that tend to be commodity specific
 

and/or system related.
 

The Regional Program Leaders will be located on the main
 

research stations but will report directly to the Director of
 

Outreach. Since the off-campus outreach faculty would have at
 

least partial research appointments, they will receive adminis

trative support from the Research Station Director at their
 

respective stations. However, they would report to the Regional
 

Program Leader concerning the outreach portion of their assign

ments. It is expected that the Regional Program Leader would be
 

on an equal status (NPS level) with the Research Station
 

Director.
 

Resource Allocation to Outreach
 

If all agricultural research is brought under the direction
 

of the Agricultural University as recommended, it is proposed
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that about 30% of all University resources be devoted to the
 

At the campus level, it is
outreach activities described above. 


faculty resources be devoted to
proposed that about 20% of total 


research stations and institutes, outreach
outreach, while on 


should command about 35% of total professional staff time. This
 

higher level of activity is proposed because outreach personnel
 

will be primarily responsible for conducting on-farm verification
 

and adaptive research trials, as well as the technical backstop

ping and training roles (with extension).
 

Therefore, given the current off-campus agricultural re

search staff of 225 officers, it is proposed that 50 be desig

nated as outreach faculty (75% outreach, 25% research)r 150
 

research officers have a 25% outreach appointment, with the other
 

25 officers being full time research (i.a. the research direc

tors, etc.) or 15% outreach. By the end of Phase I of this
 

project (in seven years) it is expected that the number of off

campus research-outreach personnel will have increased to about
 

325 (7% net growth/annum); therefore, the number of outreach
 

personnel should rise to about 70 (75% outreach, 25% research)
 

with 230 research faculty having 25% outreach appointments, with
 

the remaining faculty having essentially full time research
 

appointments.
 

In terms of on-campus faculty, it is expected that the
 

Director of Outreach and the Program Leaders will devote 100% of
 

their time to outreach. About tun full-time equivalent faculty
 

Director of Outreach and
will be allocated to the positions of 


Program Leaders and about 25-30 faculty in departments will hold
 

75% outreach and 25% research appointments.
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CHAPTER 5
 

THE PROGRAM FOR WOMEN
 

Introduction: Taking the data from visits, interviews, selected
 

literature and observations of conditions related to the involve

ment of women in the NWFP Agricultural University, the following
 

program for women at the University is recommended. The presen

taticn is divided into the following components:
 

I. 	The current state of affairs regarding women in rural
 
areas and women in the AU
 

II. 	 The desired state of affairs which includes spcifica
tion of the desired outcomes by the year 1990.
 

III. 	 A plan of action, a presentation of spe=ific aspects of
 
a plan for the program of education of women at the AU.
 
Particular attention is paid to the teaching program and
 
a unit for the "Study of Rural Households in Agricul
ture," a research unit which has a major focus on the
 
roles, functions, and activities of rural women in agri
cultural activities.
 

I. 	CURRENT STATE OF AFFAIRS
 

A. 	 Rural Women in Agriculture
 

Farming is a major occupation of those in households in the
 

rural hreas of Pakistan's NWFP. Within these households, women
 

take on many of the farming responsibilities in addition to their
 

hnusehold duties as wives and mothers. Eighty-two percent of the
 

280 rural women surveyed by the Pakistan Academy for Rural Devel

opment in the 5 districts of NWFP said they participate in agro

based activities.'-' These women spend up to 45% of their 'ime in
 

agro-based activities.0-1 In terms of productivity, women's labor
 

is responsible for 25% of the production of the major crops or
 

0-Studies on Rural Women in NWFP and Studies on Rural Women
 
in Sind, 19809 Women's Division, Cabinet Secretariat, Government
 
of Pakistan, Islamabad.
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- 1
equivalent to Rs. 375 per acre. Income rises as the amount of
 

-
women's time spent in agro-labor rises. ' However, because of
 

religious and cultural traditions which are held as important
 

aspects in their lives, Pakistan women in rural areas have had
 

little access to the educational opportunities needed to streng

then their ability to improve the quality of life for all members
 

of their households.'-' Currently, the literacy rate in Pakistan
 

is 23% but only 13% for women; the literacy rate among rural
 

women is only 5%.0'-- However, it should be noted that in Pakis

tan's Sixth Five Year Plan period, the government is "truly
 

-
committed to the cause of women's education."1 0 On May 12, 1983,
 

President Gen. Mohammed Zia-ul-Haq announced the formation of a
 

National Coordinating Committee on education to address the issue
 

of adult literacy. His opening address on female literacy in

cluded the following highlights:
 

"--Incent.ives to villages for 'undertaking the education of
 
its inhabitants'
 

--Prizes for the increased performance in the fields
 

--Higher degrees should be given to candidates only when
 
they had educated at least one person to read Yasr nal
 
Quran
 

--Large volunteer forces of students and others should use
 
summer vacations to work on literacy in rural areas"
 

=-Households are described in this paper as any unit of
 
individuals living together as a support group. Such units
 
include both women and men.
 

"'President Gen. Mohammed Zia-ul-haq; Khyber Mail, May 13,
 
198.
 

0-4Ibid.
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The President concluded his address by stating that "the educa

tion of women was the best way to educate the whole family which
 

formed the basic unit of education."9-0
 

Educators of adults are well aware of the fact that 
an
 

appropriate method of increasing the literacy rate among rural
 

people, especially women, is to begin with methods that relate to
 

the everyday tasks of these individuals. Therefore, educating
 

rural women in improved methods of agriculture could increase
 

their ability to transfer knowledge to other areas affecting the
 

household.
 

Rural women are responsible for agricultural tasks related to
 

animal husbandry, food storage and processing, seed selection,
 

crop production and many other activities. For economic reasons,
 

many of the cul ural or religious constraints are reduced to
 

illow for an ncrease in productivity of women in rural house

holds. However, few methods have been found to reach large
 

numbers of these households with appropriate technology to effect
 

change in their current situation. In addition, some religious
 

and cultural practices have been interpreted as barriers to the
 

involvement of women 
in higher education programs. Educated
 

women could generate and extend agricultural knowledge and prac

tices to their households in rural communities. Many of these
 

problems are recognized by the Government of Pakistan, and first
 

steps are being taken to address them. Dr. Mahbubul Haq, Federal
 

Minister for Planning and Development specified some of the
 

targets for the development of programs for women in the Sixth 5

"-President Gen. Mohammed Zia-ul-haqo Pakistan Times, May 13,

1983; Khyber Mail, May 13, 1983.
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Year Development Plan. These include the enhancement of female
 

literacy from 13% to 33%, reservation of 33% seats for female
 

students in medical colleges, target of 15% female workers in
 

offices and higher quota in civil services, and extensive job
 

-
opportunities for women in agro-based industries.0 '
 

B. Women and the NWFP Agricultural University
 

The NWFP Agricultural University has a major mission to
 

effect change in the productivity and agricultural practices of
 

rural people, including women, in Pakistan's NWFP. In view of
 

the importance of women in farm production processesp the Agri

cultural University cannot be fully effective unless the produc

tivity of women, as well as men, is increased. Therefore an
 

increased effort to extend higher education opportunities to
 

women in agriculture subject matter is a major priority of the
 

current leaders at the Agricultural University. For a variety of
 

reasons bounded by cultural traditions, few women have earned the
 

B.Sc. or M.Sc. degree at the AU. In the 1960's some 6 to 8 girls
 

were enrolled in a combined program at the (then) College of
 

Agriculture but this effort was dropped. However, the girls did
 

earn their degrees and they are employed in professional level
 

positions. No girl students are currently enrolled in any of the
 

B.Sc. or M.Sc. programs at the University. Currently, two la

dies, one in Soil Science along with a female clerical staff
 

person, and another in the Institute of Development Studies, hold
 

faculty positions at the University. Both ladies earned their
 

M.Sc. degrees in the University of Peshawar. One lady who is
 

3-Dr. Mabubul Haq; Pakistan Times, May 15p 1983.
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married with two children under 2 years of age comes from an 

urban area, the other lady who is single and has been accepted in 

a Ph.D. program at ths University of Peshawar lives in a Peshawar 

women' . hostel and returns to her home village in a rural area on 

weekends. 

The University has no facilities to accommodate the needs of
 

lady faculty members or girl students. There is some resistance
 

to the involvement of women and girls but no formal university
 

policies prohibit the involvement of women and girls in the
 

agriculture programs at the University. The involvement of women
 

and girls in combined education programs is not an unusual prac

tice, it exists in other universities in the NWFP. Such programs
 

are a source of students for the Agricultural University. Anoth

er source of students is the College of Home Economics of the
 

University of Peshawar which awards the B.Sc. to some 100 girls
 

each year. These and other issues including cultural factors
 

reflect the problems of identifying, selecting and recruiting
 

lady faculty and girl students for the AU program. From conver

sations with both men and women, news articles and observations
 

it appears that the system of segregating girls and women in an
 

academic program is diminishing. Such action should make it
 

possible for the education of girls at the B.Sc. and M.Sc. levels
 

in all agriculture subject matter to be done in such a way as to
 

take into account the Islamic values and customs related to
 

women's roles in agriculture. The same issues are factors in the
 

employment of women in professional level jobs. Currently oppor

tunities do exist for at least 100 to 200 women graduates to be
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placed at grade 17 level positions or above within the next five
 

years. A variety of community-based organizations and agencies
 

exist which could act as linkages for the University in its
 

effort to recruit, edLcate and place its women graduates. These
 

include the Pakistan Academy for Rural Development in NWFP, which
 

has one female economist on its staff and employs 11 lady super

visors for 55 teachers in women's industrial homes. plus local
 

health advisors/midwives. The Agricultural Extension Department
 

at the moment ewploys one lady in its Peshawar office, but Punjab
 

Province currently employs at least 38 lady field aswiztants
 

trained An both agriculture and livestock development. Sind
 

Province has plans for poultry training courses for women. These
 

-7 
are precedents which can be encouraged in the NWFP.0 In addi

tion, all of the local research institutes contacted either now
 

employ or are willing to employ qualifiud women as research
 

assistants in their iaboratories. The Agricultural University
 

itself can employ qualified women on its teaching, research and
 

outreach staffs and in the future can employ some of its lady
 

graduates.
 

In summary, women are an important human resource in any
 

effort to increase the economic well-being of households in rural
 

areas through agriculture, a mainstay in the Pakistan society.
 

There is support at the Agricultural University for the education
 

of girls at the B.Sc. and M.Sc, ]evels. Similarly, there is
 

support for employment of woman in research, teaching and out

reach work at the University on an equal basis with men.
 

"Programmes and Projects for Women in Pakistan, June 1980
 
to June 1981", Women's Division, Cabinet Secretariat, Government
 
of Pakistan, Islamabad.
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Furthermore, job opportunities are expanding for women university
 

graduates with scientific and/or scientifically-based practical
 

backgrounds.
 

II. DESIRED STATE OF AFFAIRS
 

Given the goals of the NWFP-AU to provide quality education
 

in the agricultural sciences to the people of NWFP to serve the
 

rural society and agro-based industries of the Province and Na

tion, two broad-based policy statements are in order.
 

1. To provide quality education in the agricultural sci

ences to the people of the NWFP, the academic programs at the
 

NWFP-AU shall be open to students of both sexes. There shall be
 

equal opportunities and equal requirements for students of both
 

sexes. There shall be segregation of sexes only in such areas as
 

housing, eating and recreation facilities, toilet and sanitary
 

facilities, or other physical arrangements as required by reli

gion or society. Both sexes shall be represented on the faculty
 

and all disciplines, or as many az there are qualified faculty
 

available. The administrative faculty of the Agricultural Uni

versity shall include a Dean of Women with responsibility for
 

carrying out this policy.
 

2. To serve the rural population in the agricultural fields
 

of NWFP, the Agricultural University shall provide outreach and
 

in-service training in all such disciplines as it is qualified to
 

do. This training for the women shall be given to groups of
 

women working with rural women and the training and support
 

materials shall be adapted to the educational and literacy levels
 

of the intended audience. A Program Leader for Women's Outreach
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with responsibility for implementation of this policy shall be on
 

the staff of the Center for Continuing Education.
 

Given some of the factors that favor the active participa

tion of women and girls in the agricultural work which impacts
 

farm production and households, every effort should be made to
 

increase the number of women enrolled in the B.Sc. and M.Sc.
 

levels of study at the NWFP Agricultural University in all sub

ject matter taught at the AU. More specially, by 1990, it would
 

be desirable to have the following conditions existing regarding
 

the participation of women and girls in the Agricultural
 

University.
 

-- The Instruction Program: The girl student population
 

should be no less than the percent of girls represented in
 

the total population of girls completing the certificate
 

(interscience or interarts) for the B.Sc. entry or the B.Sc.
 

based on the average of
completion at the M.Sc. entry level 


the last 3 years, i.e. if 25% of the total population of
 

diploma graduates representing the average of 3 years is
 

girls, then 25% of the AU student population should be
 

girls. The proportion of girls was 16% of the total inter

-

science students passing examinations in 19 7 2 -7 4.0 1 However,
 

in light of the Government of Pakistan's Sixth Five Year
 

Development Plan, and its target of 33% girl students in the
 

medical colleges,-". it may be advisable for the Agricultural
 

University to align its quota of reserved seats with the
 

governmental target.
 

"-Dr. Mabubul Haq: Pakistan Times, May 15, 1983.
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--In the first five years, a percent of classroom seats should
 

be reserved for girls with the number increasing each year
 

until the percent of girls is equal to the number listed
 

earlier. After that the numbers of reserved seats for girls
 

should be reduced, correspondingly. This allows eventually
 

for all students to compete for seats on an equal basis and
 

it helps to maintain an appropriate balance between the
 

number of boys and girls. The reserved seat system may be
 

introduced again when the number of girls falls below the
 

stated percentages.
 

--Curriculum: All courses should be opened to any girl
 

student interested in and academically qualified to study
 

the subject matter.
 

--Girls and boys should be combined in all academic classes
 

and laboratories - at the B.Sc. and M.Sc. levels. This
 

includes field trips and tours with special arrangements
 

made to accommodate local customs.
 

--All courses should be taught giving equal presentation of
 

men's and women's activities in the particular discipline
 

without regard for the sex of the person who traditionally
 

performs that duty. In addition, need for all agricultural
 

activities should be presented equally with the female's
 

perception of that subject or activity.
 

--Girls should be integrated into the same examination and
 

grading system as that of the boys.
 

--Internship programs with academic credit towards the degree
 

should be required of girls as well as boys. Suitable
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--

--

a woman
experience for girls may be under the direction of 


or a man.
 

-- Girls should be part of any subject matter related
 

However, selected honoraries,
student/faculty organization. 


societies and associatiuns governed by established
 

codes/bylaws may exist on a male/female basis on approval by
 

the University's administrative system.
 

Girls should compete for prizes, scholarshipsp fellowship
 

stipends and other sources of recognition on the same basis
 

and in competition with boys. Initially, special competi

tion may be established to attract selected girls. All
 

girls should perform the same academic tasks within the
 

area as that of their boy counterparts.
agricultural subject 


-- Curriculum committees establishee by the University should
 

include at least one woman. However, all members should be
 

oriented to pay attention to sex equity issues in all cur

ricula matters.
 

-- A support unit to address the specific counselling needs of
 

students should be established under the responsibiligirl 


Women.
ty of the Director of Instruction wilh the Dean of 


a unit would include the staff responsible for ser-
Such 


vicing the housing needs of women faculty and girl students.
 

Permanent housing facilities should be built to accommodate
 

girl students in such a manner that local customr and reli

gious values may be upheld. Initiation of the teaching
 

await construction of new
program for women should not 


housing with appropriate housing to be located, on an inter

im basis, at other nearby colleges or universities.
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-- I Research Program: Each faculty and department is to 

recognize in its research program the role that women play 

in farm production and in the agro-based industries of the 

Province and Nation. 

--A Division (not physical structure) for the Study of Rural
 

Households should be established in the Faculty of Social
 

Sciences for the purpose of focusing attention on the re

search and practices relevant to the needs of women engaged
 

in agriculture work in rural areas.
 

--The Outreach Pe .ra: Due to prevailing lack of B.Sc. and
 

M.Sc. women employed on outreach-type positions, continuing
 

education courses may need to be designed for certain groups
 

of women who only have Certificates or Matriculation Diplo

mas. This will enable the University to extend the scope of
 

its education facilities more immediately through the ser

vices of Lady Health Visitors, primary school teachers,
 

supervisors and teachers of the women's industrial homes and
 

other agencies who already have established contacts with
 

rural women.
 

--Campus-based continuing education opportunities should be
 

opened to combined groups of men and women. Initially
 

special recruitment efforts should be designed to attract
 

women to these opportunities. Off-campus continuing educa

tion opportunities should be designed to take into account
 

local customs and laws.
 

-- In areas where combined men/women learning is not feasible,
 

the use of distant learning methodology should be introduced
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(i.e. interactive tv, teleconferences-lectures, audiotapes,
 

computer assisted learning).
 

--As much as possible, staff working with local people should
 

be trained in or near the work sites.
 

--Outreach materials generated by the Agricultural University
 

should be written and illustrated to reflect sex equity in
 

all subject matter areas; including materials for radio, tv,
 

%lides, and tapes. This suggests that girls will be uti

lized in the creation, production and distribution of such
 

materials.
 

--There should be one woman on the Outreach staff specifically
 

responsible for organizing short courses, soliciting proper
 

assistance from the academic departments and preparing out

reach materials directed to women and women's activities and
 

adjusted to the level of literacy of the intended audience%.
 

--Facult : Of the total faculty, women should hold faculty
 

positions at a percent no less than the percent that are
 

represented in the total population of M.Sc. level graduates
 

in the Nation and particularly that of the Province, i.e. if
 

women represent 25% of all M.Sc. level graduates in the
 

Province, then at least 25% of the AU faculty should be women.
 

--Each Department should have at least one lady faculty member
 

preferably with an earned doctorate and at least one lady
 

should have an adninistrative position within the University.
 

--Each lady faculty member should have office space and access
 

to laboratory facilities and library resources as well as
 

support staff equal to that of her male counterparts, adjus

ted to conform to local customs and laws.
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--University policy should be established to strengthen and
 

maintain equal status of lady faculty and staff with that of
 

men faculty and staff including opportunities for actdemic
 

and hbalth leaves. Sex equity should be maintained in the
 

matter of visiting and adjunct faculty.
 

--Appropriately deslgred housing facilities for single lady
 

faculty should be made available on or near the campus with
 

adequate support services within the complex to accommodate
 

needs which adhere to local customs and religious values,
 

i.e. dining, laundries, meditation/lounge, personal hygiene
 

and physical fitness areas.
 

III. PLAN OF ACMION
 

The plars in this section are descriptions of suggested
 

action which could be initiated for the purpose of involving more
 

women as faculty members and girls as students at the B.Sc. and
 

M.Sc. levels in the NWFP Agricultural University. Tliese plans
 

are presented within the framework of the University's three
 

functions of research, teaching, and outreach with the ultimate
 

outcome being 4 method of impacting the lives of rural people
 

engaged in agriculture and agriculture-related activities.
 

Plans for specific programs are described: (1) the aca

demic program for girls leading to the B.Sc. and M.Sc. degrees in
 

agriculture; (2) thu NWFP-AU Advisory Committee on the Status of
 

Women; (3) the research program: the Division for Study of Rural
 

Housoholds; (4) other mtters related to support services for
 

women and girls at the Agricultural University including the role
 

of the Dean of Women; and (5) the Outreach program for women.
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1. The Academic Program
 

The primary goal of the academic program for women and girls
 

is the same as that of men and boys - to increase the knowledge
 

of the faculty and students to the highest quality possible so
 

that the people of the Province as well as national and interna

tional scholars may draw on the resources of the University for
 

guidance in agriculture. Therefore, it is suggested that the
 

subject matter curriculum for girls be the same as that for boys.
 

This should be done in combined classes. When the local customs
 

or traditions dictate special requirements, then the classroom
 

should be designed to allow-for the instructor to lecture to the
 

group simultaneously. Where laboratory work is required, girl
 

teaching assistants should be utilized. Interactive TV should be
 

a major teaching tool in large classes of boys and girls whether
 

combined or not.
 

Girls should be admitted to the University using the same
 

admission policy guidelines as for boys. Initially, a critical
 

mass should be established by reserving some 20 to 25 seats for
 

girls in each of the first 2 years and increasing that number,
 

proportionately, each year until the recommended percentage of
 

girls is enrolled. Then the practice of reserving seats for
 

girls should be diminished on a yearly basis.
 

The University administration (Vice 'Chancellor, Deputy Vice
 

Chancellor, Directors, and Dean of Women) should encourage and
 

support employment of lady facuity members in each academic unit
 

in accordance with the teaching, research and outreach programs
 

of these units. In many areas, an aggressive program of recruit

ment and faculty development will be required. Girls should be
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encouraged to study in the disciplines of all academic units:
 

however, initially, there may be special '1portunities in such
 

areas as food technology, extension education and communication,
 

animal husbandry, biochemistry, and nutrition.
 

Girls should have required internship experiences to improve
 

their understanding of rural households and the roles of family
 

members in households and farm responsibilities and tasks, deci

sion making, and rewards. The internship for girls should be
 

equivalent to that of boys in 
terms of effort expended and credit
 

received. It should be a sUmmer experien..e at the end of the
 

second or third year of the B.Sc.
 

It is suggested that the summer internship be titled:
 

"Field Work in Rural Households." One or more faculty members
 

would be responsible for organizing students' field experiences
 

to contribute to data collection for a research project with the
 

objective of understanding and describing the roles of family
 

members in the household and the implications of the findings for
 

increasing farm production and income and family levels of
 

living.
 

The faculty members responsible for the girls' summer in

ternship program would be responsible for training, site selec

tion, placement of individual students and field supervisors.
 

The Dean of Women would have overall administrative responsibil

ity for the program.
 

Girls should also be advised to elect courses in the third
 

and fourth year of the B.Sc. or the M.Sc. level
at to get train

ing in research methodology and additional practical experience
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in rural households and farming communities. Such a course(s)
 

might be offered by the Department of Agricultural Economics and
 

Rural Sociology and field research might be supervised by the
 

Institute of Development Studies/Rural Social Sciences.
 

2. The Advisory Committee on the Status of Women
 

There should be established an advisory committee to the
 

Vice Chancellor :reated for the purpose of providing insights
 

into the status of women at the AU and to help identify areas of
 

concern related to rural households. The Vice Chancellor should
 

act as chair and the Dean of Women should serve as the secretary
 

to the group. The Head of the Division for Study of Rural House

holds and the Women's Outreach Program Leader should have ex
 

officio roles.
 

The committee should be comprised of key leaders who can
 

have an impact on the quality of programs for women through the
 

AU. They would be most helpful in providing the Vice Chancellor
 

with insights on the following topics:
 

1. 	Sources of women faculty and girl students relative to
 
their recruitment.
 

2. 	 Employment opportunities, current and projected
 

3. 	 Conditions which need to exist for a satisfactory stu
dent life for girls on campus relative to customs and
 
traditions.
 

4. 	 Issues and concerns regarding women in rural households
 

5. 	 Appropriate topics and appropriate methods and materials
 
for outreach to rural women.
 

6. 	 Developing and maintaining linkages with those agencies
 
and organizations, governmental or otherwise, that have
 

an established system of contacts with rural women.
 

The 	number of committee members should not exceed 12 and they
 

should be persons who are interested in the well-being of women
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in rural areas and a quality education, research and outreach
 

program at the AU. The committee should include people such as
 

the Head of the Women's Division at Islamabad, progressive women
 

landowners &nd farmers in the NWFP, a representative from the
 

College of Home Economics at the University of Peshawmr, an
 

officer in the Secretariat for Agriculture and the extension
 

Department as well as a major employer in science and industry.
 

A faculty member from the agricultural sciences, and one fi om the
 

social sciences should sit on this committee. Terms should be
 

for three years and no individual should serve for more than two
 

successive terms. Terms should be staggered to provide for
 

continuity. They should meet no less than 3 times a year. The
 

majority of the committee members should be women. It may be
 

advisable to have sub-committees of the Advisory Committee re

sponsible for different aspects of the Committee's worki one sub

committee, for example, might be appointed to pay special atten

tion to Women's Outreach activities.
 

The initiation of this committee should begin immediately.
 

However, a well defined writte, statement of purpose, goals,
 

members' responsibilities and relationships should be prepared
 

before individuals are identified to serve on the committee.
 

3. The Division for Study of Rural Households
 

This is a research division recommended to be placed in the
 

Faculty of Rural Social Sciences. The purpose of this unit is to
 

conduct research and disseminate research results regarding rural
 

households with the major focus on women in agriculture at the
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village or individual household level. The major objectives
 

include, at least, the following:
 

--to generate data regarding the role of women in the home
 
related to agriculture responsibilities
 

--to identify the impact of rural women on agricultural
 
practices, specifically agricultural production
 

--to examine the concept of the family as the change agent
 
for the purpose of improving the quality of life among
 
rural people
 

A division head should be appointed who has competencies to
 

manage a research unit, one who can work with faculty and the
 

community on a cooperative basis, one who has skills in conduc

ting social science research but has a great appreciation for
 

agricultural sciences, exteision and outreach. Preferences
 

should be given to a woman. This person should hold an appoint

ment in the Faculty of Rural Social Sciences and should be en

couraged to teach the Social Science Methodology course at the
 

B.Sc. level (as well as the summer internship on rural households
 

at the B.Sc. level) and the M.Sc. level course. This person
 

should have skills or be trained to utilize the computer for data
 

collection and analysis. Adequate clerical staff and research
 

scholars, as well as physical space and facilities should be
 

provided to this Division Head.
 

The Division for Study of Rural Households should have major
 

research responsibility for the:
 

1. 	Identification of research needs.
 

2. 	 Solicitation oF relevant research proposals from the
 
academic departments.
 

3. 	 Coordination of research design with the academic
 
departments.
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4. 	 Adequate advance work in the study of villages to
 
inform the villagers of the proposed project and obtain
 
their consent and cooperation.
 

5. 	Adequate advance work in the study of villages to
 
provide for acceptable food and lodging for all studc-nts
 
during their stay in the village.
 

6, 	 Analysis of relevant sociological data or transfer of
 
technical data to the proper departmwnt for analysis.
 

7. 	 Dissemination of research results regarding household
 
activities to academic departments, Outreach Division
 
and the Learning Resources Center.
 

8. 	Encouraging of departments and divisions to include
 
these findings in their academic courses and to gear
 
future research projects on the basis of the increasing
 
understanding of household activities.
 

The general thrust of research sponsored or organized by
 

this division will be the identification of the labor and
 

economic roles played by all members of rural households, with a
 

special interest in identifying the women's roles, what are year

round roles, what are seasonal roles and under what conditions
 

these roles operate, and how are roles curtailed by cultural,
 

social, economic, technological or other conditions.
 

This division will coordinate continuously with the Insti

tute of Development Studies/Rural Social Sciences. It will also
 

cooperate with and seek the advice and assistance of any other
 

agency or organization with experience or interest in such re

search. The Department of Economics of Peshawar University, and
 

in particular the Center for Applied Science and Technology in
 

Rural Areas (CASTRA), should be consulted for its experience in
 

such activities. Other possible collaborators are the Pakistan
 

Agency for Rural Development and the Public Health School for
 

Lady Health Visitors.
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4. Support Services for Women
 

a. The Dean of Women
 

The Dean o- Women is an administrative position respan

sible to the Vice Chancellor through the Director of Instruction.
 

She will be an ex officio member of the Advisory Committee on the
 

Status of Women. This lady should have a Ph.D. in a social
 

science or agricultural science, as well as administrative
 

skills. She must be of a calibre to ensure the respectability
 

and security of the girl students to their parents or guardians.
 

Her 	responsibilities will include:
 

1. 	Coordinate recruitment of girl students.
 

2. 	 Build and maintain contact with employers to develop
 
placement opportunities for girl graduates.
 

3. 	 Assist in the maintenance of a quality education
 
program for girl students.
 

4. 	Build and maintain an atmosphere of non-discrimina
t i on.
 

5. 	 Assist faculty with summer internship program.
 

b. Contiouing Education
 

Continuing education for B.Sc. and M.Sc. women in posi

tions in agricultural fields will be part of the regular program.
 

It is not anticipated that any special arrangements will need to
 

be made for these professional women, but they will participate
 

fully in all such programs arranged for their male counterparts
 

and co-workers.
 

These women, whether NWFP-AU graduates or not, can be en

couraged to participate or assist also in research projects of
 

the Division for Study of Rural Households, since they will have
 

access to the women's domain of village life.
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5. Women's Outreach
 

Given the present state of affairs of women and absence of
 

in the Extension Department of the Agriculture Secretariat,
women 


special arrangements will need to be made in order to fulfill the
 

University's commitment to serve the poorest of society, the
 

rural women.
 

Although the precedent for lady field assistants has been
 

established in other provinces,"- P there are none presently serving
 

the capability to
in NWFP. The AU has neither the mandate nor 


establish such a service, however much the need is felt, or
 

its overall mission. Therefore,
however well it would fulfill 


that mission to serve the rural woman in her agricultural activi

ties must be met through the mediation of other agencies and
 

organizations. These are the agencies already specially desig

nated to serve rural women, with the governmental mandate and
 

social and cultural acceptance. These are agencies that use
 

women to contact women in their homes in the villages. These
 

women so employed already can be trained by the staff of the AU
 

in those agricultural practices normally done by women. However,
 

the same programs and techniques will not be feasible for these
 

women as for the B.Sc. and M.Sc. women at the University.
 

The majority of women in these "contact positions" are at
 

least matriculates. Some have certificates from the various
 

governmental polytechnic institutes, some (Lady Health Visitors)
 

have 2 years of training at the Public Health School (equivalent
 

to F.Sc. in time, but not considered academically equivalent),
 

"'"Programmes and Projects for Women in Pakistan, June 1980
 
to June 1981", Women's Division, Cabinet Secretariat, Government
 
of Pakistan, Islamabad.
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and a very few are B.Sc., M.Sc., and M.D.'s. Because of this
 

level of education, the level of training and support materials
 

will have tL. oe adjusted below that of the usual B.Sc./M.Sc.

continuing education courses.
 

a. Program Leader for Women's Outreach
 

1. As a result of suggestions from most of the people
 

interviewed about this topic of outreach to rural women, the
 

position of Program Leader for Women's Outreach is proposed, in
 

addition to whatever lady faculty members should be part of the
 

regular Outreach Division staff.
 

2. Qualifications: This person should be an academ

ically qualified woman, with degrees in agricultural sciences, or
 

degrees in social science with strong familiarity with the agri

cultural sciences. She should also have a deep interest in
 

serving rural women and be skilled in coordination and adminis

tration. She will be a member of the academic faculty.
 

3. Responsibilities: This woman will be responsible
 

for:
 

-- establishing and maintaining contacts with those agen

cies that serve rural women
 

--coordinating short courses, in-service training and
 
other programs with these agencies for training their
 
women working in the villages
 

--soliciting the training needs of these agencies which
 
the AU can feasibly serve
 

-- soliciting proposals from the academic disciplines for
 
training program topics which the academic departments
 
feel would be of service to rural women and which they
 
are equipped to provide
 

-- working closely with the Learning Resources Center to 
assure that the materials used in these training pro
grams are appropriate for the educational and literacy 
level of the women trainees, and that support 
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materials provided to them as packets of teaching infor

mation are appropriate for the literacy level of the
 

rural women. This will require that someone on the
 

communications staff have skills in readability scales
 

and adult education instruccional techniques
 

-- assuring that all materials presented are socially and
 

culturally acceptable for women
 

4. Advisory Comittee: Because of the range of duties
 

for this woman, it will be advisable to have either a separate
 

Advisory Committee on the Status of Women, or a subcommittee of
 

the Advisory Committee on the Status of Women specially charged
 

to assist in project identification, implementation, and in
 

screening materials for literacy level and cultural acceptabil

ity. This group should include representatives of some of those
 

will be trained by the AU
agencies whose women are, have been, or 


Outreach Division.
 

b. Coordination
 

1. Within the AU, the academic departments with which
 

the Women's Outreach would be expected to intitially coordinate
 

most closely, would be Agricultural Chemistry and Human Nutri

tion, Food Technology, Rural Sociology, and Animal 	Husbandry.
 

Rural House-
Information collected by the Division for Study of 


holds would be very influential in determining proper topics for
 

training programs, although several have been repeatedly sugges

ted by interviewees. These include all aspects of:
 

-- foods and nutrition, specially infant, child and
 

maternal nutrition foods
 

-- animal husbandry and livestock production, including
 

feeding, breeding and animal health
 

-- food technology - grain storage, food preparation,
 

preservation and sanitation
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--hygiene arid sanitation, including watwr use, perso

nal and domestic hygiene
 

--horticulture, particularly vegetable production and
 

use
 

Outside the AU, several agencies have been identified
2. 


which should be closely involved in the activities of Women's
 

Outreach.
 

a. The Pakistan Academy for Rural Development
 

This agency employs 11 lady supervisors and 55 lady
 

teachers in their industrialization homes. Through these 55
 

homes they reach rural girls, on the average 30-40 girls per home
 

although some have as many as 100 girls enrolled, and other girls
 

attended sporadically.
 

The supervisors are matriculates, and the teachers
 

have certificates from polytechnics. Both supervisors and
 

teachers would be permitted and encouraged by PARD to attend
 

For those women in and around
training classes given by the AU. 


Peshawar no housing or transportation difficulties are expected.
 

At present most of the training given at these homes
 

is in handicrafLs, although most teachers seem to be giving
 

literacy training as well. All those who were visited expressed
 

interest in additional training in agricultural activities, both
 

for themselves and for their fellow teachers.
 

The optimal training program as expressed by one pro

ject manager would be a one-month program on motivation and
 

introduction to agricultural practices, followed by week-long
 

courses at spaced intervals on specific topics such as those
 

already enumerated.
 

118
 



b. Lady Health Visitors Trained by Public Health School
 

This school trains girls for employment by the Public
 

Health Office as Lady Health Visitors. Once passed and employed
 

they are posted to villages where they live and work. Along with
 

the traditional midwives, they are among the highly respected
 

members of the community.
 

Girl matriculates are given two ymars training in in

fant, child and maternal nutrition, supplemental and weaning
 

foods, midwifery, sanitation and hygiene, immunization, and edu

cational methods. Although this training does not result in an
 

F.Sc., some girls go on to the F.Sc. and/or Nursing School.
 

Classes are in groups of 60 girls, for 2 years, fol

lowed by another group of 60. At present there are between 150

200 Lady Health Visitors working in the NWFP. Girls live at the
 

hostel in the school and would need transportation to the AU.
 

Once a girl is employed and posted as a Lady Health
 

Visitor, there is no regular schedule of in-service training,
 

either for motivational or educational purposes. Sporadic ses

sions are given by various agencies, mostly PVD's or N6D's, as
 

demanded by immediate agencies.
 

The Principal of the School would willingly accept any
 

proffered assistance in training students, and would hecp orga

nize any in-service training the AU would be willing to offer.
 

The Principal is trained in obstetrics and pediatrics.
 

She and her 2 instructors are the only -egular teaching staff of
 

the school, although there are kitchen and cooking instructors,
 

and occasional instructors from outside agencies.
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She expressed immediate interest and desire for more
 

training for her staff as well, from qualified AU staff or any
 

U.S. technical assistance specialists who are at the Univeru ty.
 

c. Other Possible Agencies
 

Other possible coordinating groups that were not in

terviewed include primary school teachers, lady councellors, and
 

lady landlords. The possibility that the Extenzion Department
 

will employ Lady Field Assistants remains in the future.
 

d. Media and Methods
 

All the usual media and methodology of Outreach should
 

be employed, at the appropriate literacy level. As much as
 

possible, practicel, hands-on experience should be used because
 

of the literacy problem. Printed materials from other countries
 

designed for practical adult literacy education can be used
 

wherever the women shown are culturally acceptable. Radio, audio
 

cassettes, filmstrips, video cassettes and TV should be used in
 

lieu of or along with printed material.
 

Short courses, seminars and in-service training have
 

all been identified by nationals as acceptable, either at the AU
 

or in outlying villages as appropriate or feasible,
 

As much as possible for cultural acceptability, pro

grams should be labeled or identified as women's work, i.e. "Food
 

and Grain Storage, Nutrition and Sanitation."
 

120
 



CHAPTER 6
 

STAFF DEVELOPMENT TO SUPPORT THE PROGRAM
 

The teaching, research, and outreach programs described
 

above are dependent upon the realization of a common assumption
 

that adequate numbers of staff with appropriate training are
 

committed to the program. Over the life of this project, it is
 

anticipated that the total size of the academic &taff will in

crease from its current size of just over 90 to about 220, an
 

increase of just over 135%. Most of the staff to be hired, as
 

well as a significant number of current staff, must be given the
 

opportunity to upgrade their skills through education and train

ing programs.
 

The NWFP-AU is prcpared to make a substantial commitment and
 

investment to the development of its human capital in the early
 

years of the project. The development of human capital is essen

tial to the growth of overall productivity and efficient use of
 

other resources. It is, afterall, people who shape and energize
 

a nation's development. Where this fact has not been understood,
 

or ignored, the most ambitious economic development efforts have
 

been frustrated by inefficient public and private administration,
 

low utilization of physical productive capacities, high rates of
 

population growth, internal and external migration, and other
 

social and economic problems. The development of human capital
 

is a long-term process and is integral to the successful develop

ment of the NWFP-AU.
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Planned Staff Developent
 

Th.'t Design Team made a careful inventory of staff needs
 

From that inventory, and close consultation with
through 1990. 


all levels of Agricultural University faculty, training require

merits were outlined. We currently project the need for training
 

of 
49 persons to Ph.D. degree, and 50 persons to the M.S. level.
 

We project non-degree training for 31 staff members. This train

ing will take many forris. Some have been suggested for 12-month
 

training, in the
post-doctorals, others for shorter periods of 


range of 3 to 4 months, in specially-constructed "hands-on" types
 

of experiences.
 

Most of the degree students would be sent during the first
 

the project, while new classrooms, laboratories,
three years of 


learning centers, and other facilities are being constructed
 

the master plan for campus development.
under the first phase of 


The planned outflow of participants in the first year of opera

tions, for example, is set at 42. This reflects the institu

tion's determination to hire new staff for immediate participant
 

facilities and equipment come
training so that, as new physical 


on-stream, staff will be retruning who are able to make use of
 

it. It may be more realistic to assume that the 15 current staff
 

members identified will most certainly be deputed, while the
 

be sent over a two- or
remaining 27 persons yet to be hired will 


For planning and budgeting reasons, and to
three-year period. 


provide the Vice Chancellor with the incentive of overseas train

ing to offer promising candidates, we have conformed to the
 

numbers and scheduling identified by the Design Team members and
 

feature the completion of
all faculty. Years 3, 4, and 5 will 


122
 



---------------------------------------------------------------

-- ----------------------------- --------------------------------

such degree work and the return of the staff to the institution
 

to move into and take good advantage of the new facilities and
 

supporting equipments. Table 6.1 gives a summary of training
 

requirements by faculty.
 

I-Country Thesis Research
 

The plan to have faculty members from the Northwest Frontier
 

Province Agricultural University (NWFP-AU) complete their grad

uate course work in U.S. universitites and then conduct their
 

as an importhesis/dissertation research in Pakistan is viewed 


tant mechanism to prepare participants for re-entry into the
 

Table 6.1. Summary of Training Requirements by Faculty-


Degree Non-Degree
 

No. No.
 
Faculty or Unit Ph.D. Mos. M.S. Mon. No. Mos.
 

1. General Administration 2 72 1 24 3 9
 

2. Plant Sciences 26 936 12 288 15 120
 

3. Engineering Applications
 
and Food Technology 3 108 6 144 1 12
 

4. Animal Husbandry 5 180 7 168 4 27
 

5. Rural Social Sciences 6 216 12 288 2 6
 

6. Learning Resources Center 1 36 9 216 6 18
 

7. Continuing Education Center 6 216 3 72 -- -

49 1764 50 1,200 31 192
 

MArts and Sciences Trainees are included in Faculties within
 

which Departments or Divisions are administered.
 

Pakistan research and education system. Not only does this
 

approach improve relevance of the overall graduate program, it
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also substantially increases the quantity and quality of agricul

tural research underway in Pakistan. In-country thesis research
 

often evolves into a long-term research program and thus provides
 

easy transition from
the recently-returned faculty member an 


graduate student to university researcher. Yet, an pointed out
 

by the design team for the Management and Structure Components
 

Project Paper-, there are certain factors necessary to success

fully utilize this approach. These include:
 

1. The resource base necessary for thesis/diusertation research
 

must be adequate to meet U.S. university standards. This means
 

that the small items which make research possible, such as pH
 

meters, microscopes, fertilizers, basic chemicals/pesticides,
 

etc., as well as facilities such as research plots, timely irri

gation water, farm power and labor, etc., must be available.
 

Control over these facilities must be such that proper research
 

procedures can be carried out without interruption or disturbance.
 

the local advisor. This
2. 	 A second major factor is the role of 


Ph.D. students, particularly those
is especially important for 


is new to Pakistan agricultural
that a-e working in a field that 


The advisor must be available $hroughout the term of
research. 


the student's research and has to be willing to play a surrogate
 

the advisor in the U.S. university.
role similar to that of 


A third major issue is the other duties expected of the
3. 


student while in "thesis status." It is critical that the
 

(Project No.
-Agricultural Education, Research and Extension 


391-0447). Management and Structure Components Project Paper
 

(final draft).
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student be free to work full time on his/her thesis, yet there is
 

going to be significant pressure placed on the individual to
 

carry out other activities assigned by the immediate supervisor,
 

Dean of the Faculty or even the Vice Chancellor.
 

An educational approach that requires in-country thesis
 

research is compatible with the philosophy of the Design Team and
 

this mechanism will be used in placing faculty sent for higher
 

training. However, in certain areas, primarily the support dis

ciplines such as mathematics, statistics, computer science and
 

English, it can be argued that these programs do not lend them

selves to in-country dissertation research. In the field of
 

computer science, for example, a program individually tailored
 

for the student at a U.S. university or at one of the Interna

tional Agricutural Research Centers (IARCs) such as IRRI or
 

ICRISAT, that makes extensive use of small computers, may offer a
 

better research location than in Pakistan with its shortage of
 

computing facilities. Even in some of the applied disciplines,
 

food technology for example, there are certain research topics
 

that can be carried out more quickly, more efficiently and with
 

greater precision in a U.S. laboratory or at a third-world site
 

rather than within Pakistan.
 

In-country thesis research tends to add 6-12 months, with
 

accompanying costs, to a degree program and can in some cases
 

lead to great frustration and disappointment. Experience has
 

proven that in-country programs are more successful when they can
 

be fit into an ongoing research project that has both adequate
 

resources and competent, committed staff. In the case of the
 

NWFP-AU, research facilities presently available do not meet the
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former criterion nor, unfortunately, do most of the staff meet
 

the latter. In many disciplines thesis research will have to be
 

carried out at other research/academic institutions in Pakistan
 

or even, in certain cases, at one of the IARCs. Thus, a degree
 

the particiof flexibility in training programs is necessary if 


pants are to complete their degree programs.
 

the time
In-country thesis research planning must start at 


tho student and the U.S. academic institution
of selction of 


that he/she will attend, not when the student has completed all
 

course work. For a student to gain the maximum amount from his
 

course work he must first have the necessary language skills to
 

comprehend and complete course assignments. According to the
 

training officer at PARC, this is a particularly sign.ficant
 

problem with students from the Frontier and from Baluchistan. It
 

is necessary to maintain high selection criteria, including TOEFL
 

scores, and to ensure that students receive intensive English
 

language training in Pakistan prior to departure. PARC's experi

ence, with 18 of 23 participants sent to the U.S. under USAID's
 

Research Strengthening Program requiring 6-9 months studying
 

English in Washington, D.C. in order to raise their TOEFL scores
 

to minimum entrance requirement levels, is too expensive and
 

inefficient to repeat with this project.
 

The second part of the planning process is to make certain
 

that students are placed with professors (advisors) in U.S.
 

academic institutions who are receptive to the concept of in

country thesis research. Advisors should be selected who are
 

familiar with Pakistan conditions and are supportive of in
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country research. To this extent, they should be willing to
 

travel to Pakistan to help students organize research properly
 

and to interact with local advisors.
 

Assuming participants have gone to the U.S. with sufficient
 

English language skills, have been assigned to compatible academ

ic ins itutions and advisors that are supportive of the concept
 

of in-country thesis research, and who are working in an area
 

that can be researched oi"'Pakistan, the following procedures are
 

suggested jr organizing and coordinating in-country thesis
 

research:
 

1. Even though students are, and will be, receiving their uni

versity salary while they are abroad and in-country for thesis
 

research, it is important that they be provided a modest stipend
 

(at least 1/4 of their U.S. maintenance allowance). This money
 

is required for maintenance during field research and also will
 

serve as an incentive to encourage students to return to Pakistan
 

for thesis research. Without this stipend it is usually impos

sible for participants to support themselves during the field
 

research phase of in-country research.
 

2. Every participant that returns to Pakistan for research
 

should be assigned to a member of the technical assistance team.
 

This individual does not have to be in the same discipline as the
 

participant nor is the member of the technical assistance team
 

expected to serve as a surrogate advisor for the participant.
 

The role of this assignment is to make certain that there is at
 

all times a point of contact both for the participant's U.S. and
 

local advisors and for the participant if Pny problems arise. In
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many cases the member of the technical assistance team will serve
 

more the role of a "host family" than an administrator but it is
 

clearly the responsibility of the expatriate expert to know at all
 

times where the participant is working and what is the status of
 

his/her progress.
 

3. As soon as possible after the participant returns to Pakis

tan, his/her advisor should join him/her for a short timep say 3

4 weeks to ensure the research plan and technology to be used are
 

feasible under the resource constraints found in Pakistan. This
 

step is critical if the participant is to complete his/her
 

research in a manner that satisfies the requirements of the U.S.
 

academic institution.
 

4. At least for the first five years, given the staff and re

source weaknesses of the NWFP-UA and the heavy teaching/advis

ing/administrative load on the limited number of staff, it is not
 

recommended that the participant return to the NWFP-AU to carry
 

out in-country research. Where capable staff and resources are
 

rvailable in the Frontier, such as at Tarnab and the Veterinary
 

Research Institute, it is possible for the pa-ticipant to work
 

out of that institute, but it is unlikely that a participant can
 

have the freedom required for thesis research during the initial
 

phase of development at NWFP-AU. This is not to say that the
 

participant is to be excluded from the NWFP-AU while in "thesis
 

status" nor that, given the situation where a competent advisor
 

is available from the staff or from the technical assistance
 

team, it is forbidden to carry out thesis research at the
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University; only that in most instances it is more likely for the
 

participants to successfullv complete their research if they are
 

not directly involved in the day-to-day activities of the Univer

sity.
 

5. Depending upon their field of specialization it is expected
 

that participants will carry out their research at one of the
 

research institutes or agricultural universities in Pakistan.
 

a. The National Agricultural Research Centre in Islamabad is
 

rapidly expanding, both in terms of staff and facilities, and
 

soon will be the premier agricultural research facility in the
 

country. With a number of experienced expatriate advisors and,
 

through PARC, with representatives from IRRI and CIMMYT, this is
 

the obvious location for certain types of research. The Director
 

of NARC has expressed willingness to assist participants with
 

their thesis research, particularly in the case where their
 

research interests mesh with ongoing NARC agricultural research
 

thrusts. NARC has an intrinsic appeal as it is less than three
 

hours from Peshawar, has strong technical staff in some areas,
 

can grow many of the same crops as the NWFP and is rapidly
 

developing impressive modern research facilities. The only res

ervation is a fear that NARC, or PARC, will try to attract the
 

participant away from the NWFP-AU by offering them higher federal
 

salaries and benefits.
 

b. The Arid Zone Research Institute (AZRI) in Quetta, with
 

technical assistance from ICARDA, offers another possible re

search location. Here, participants can grow many of the horti

cultural and dryland crops found in the NWFP, and with assistance
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from AZRI and technical assistance staff can carry out research
 

under high altitude dry land conditions. As the final project
 

paper for AZRI is yet to be completed, it is premature to deter

mine exactly what type participants could carry out their re-


AZRI but clearly this offers another possible site for
search at 


in-country thesis research.
 

c. In terms of social science research the Centre for Ap

plied Economics Research at the Univerity of Karachi, the Punjab
 

Economic Research Institute in Lahore, the Pakistan Institute for
 

Development Economics in Islamabad, the Pakistan Academy for
 

Development
Rural Development in Peshawar and the Institute of 


Studies in Peshawar, as well as the Faculty of Agricultural
 

Economics and Rural Sociology at the University of Agriculture -


Faisalabad all offer opportunities for participants to complete
 

The choice of location is more
their in-country thesis research. 


a factor of subject matter area and staff interests and capabili

ties than of quality of one institute compared to the other.
 

More quantitative participants may be encouraged to work out of
 

institutionalthe institutes at Islamabad and Karachi while more 


oriented research is perhaps better oriented toward the staff in
 

Peshawar and Faisalabad. At all of these institutes the respec

tive Deans and Directors have agreed to have participants working
 

as much support as
 on their in-country research and to provide 


possible.
 

d. The University of Agriculture and the Punjab Agricultural
 

Research Institute at Faisalabad are possible locations for
 

thesis research. PARC currently has students completing their in

country research at Faisalabad so there is a precedent for this
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type of program. There may be locations in other provinces. The
 

main limitation is the quality of advisory staff in a particular
 

research area. There is also the drawback that these sites have
 

dtfferent agro-ecological conditions from those of the Frontier.
 

However, this is only crucial for certain types of research. The
 

design team has spoken with a number of the administrators at
 

these sites and they are agreeable to participants carrying out
 

research in conjunction with their institutions asmuning, of
 

course, that the participants have their own research funds.
 

From the above discussion is it apparent that in-country
 

thesis research is, under certain conditions, feasible in Pakis

tan and is supported by the project Design Team. However, there
 

is no standard model, and given the breadth of disciplines repre

sented at the NWFP-AU, no one facility has the staff capability
 

and research mandate to meet the needs of all participants. Each
 

case must be carefully organized to best meet the requirements of
 

the participant and to provide the highest quality supervision
 

available within the country. This is a critical requirement.
 

Therefore, as mentioned previously, flexibility in organizing
 

thesis research programs is necessary. All parties, i.e. par

ticipants, technical assistance team members, academic advisors
 

and local advisors will have to work to ensure that in-country
 

thesis research is a positive part of the graduate training
 

program.
 

Beyond 1990 

If, as suggested early in this chapter, the development 

process is one essentially of people committed to working together 
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to solve the common problems of society, the staff development
 

program suggested for the NWFP-AU will result in a product that
 

will reflect the efficiency with which educational resources are
 

used, quantitative and qualitative indicators of education and
 

training investment, and the effectiveness of the education and
 

training program and supporting economic and social development
 

objectives.
 

The mix of training suggested, including long- and medium

term academic programs and intermediate non-degree programs coup

led with the provision for in-country dissertation research, will
 

make the best use of time and resources of the NWFP-AU partici

pants, their advisors, and the institutions at which they will be
 

trained.
 

Quantification of the outputs of the staff development pro

gram will be relatively straight-forward. Quantitative outputs
 

will be apparent, and can be easily measured, in the increased
 

output of research publications on agricultural policy and pro

duction, problems that constrain agricultural development in the
 

Province.
 

Quantative change will be observed after a pariod of time.
 

As new graduates of the institution, benefitting by an improved
 

curriculum and better-trained teachers, take up employment in
 

public and private sector jobs, the general level of capacity to
 

analyze, plan and implement programs and projects leading to
 

increased productivity, employment and the general welfare of the
 

citizens of the NWFP, will be materially improved.
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CHAPTER 7
 

THE LEARNING RESOURCES CENTER
 

In a curriculum and teaching system based on a year-long
 

syllabus, students and teachers are generally denied the flexi

bility to investigate new and potentially useful areas of study
 

or develop innovative and stimulating techniques to impart educa

tion. Both student and teacher are essentially tied to the
 

lecture hall, which stifles the process of education through
 

experience and interaction with others. The Learning Resources
 

Center designed for the Agricultural University will contribute
 

to a more flexible, dynamic curriculum that will allow students
 

significant opportunity for program specialization and practical
 

application, and also allow released time for faculty to enagage
 

in research and outreach activities that will feedback into the
 

education program.
 

The concept of a Learning Resources Center is not new. Many
 

U.S. universities have incorporated similar organizations into
 

their instructional programs. The concept of including a Library
 

with its own identity as part of the Learning Resources Center as
 

recommended in this proposal is different. Because adequate
 

libraries have long been included in the basic structure of U.S.
 

universities, they have not been formally designated as component
 

divisions of Learning Resources Centers. Conversely, many uni

versities have incorporated instructional media services as part
 

of general library services, a notable example being the Univer

sity of Arizona at Tucson. Most library and learning materials
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centers in U.S. elementary and secondary schools, however, are
 

designated as Learning Resources Centers.
 

An outstanding example of the integration of print, visual,
 

and audio material in an international context is the Institut
 

Pertanian Bogor, Indonesia. There, the University of Wisconsin
 

and USAID are cooperating in the developmenet of incorporating a
 

learning resources center with supporting production services
 

into the library system.
 

The combination of the elements of media production and
 

library is logical for the developmental program of the NWFP-AU.
 

New physicai facilities are needed. Talented personnel must be
 

trained to support communications services, incorporate them into
 

the Library and to develop specific media for efficient and
 

effective instruction.
 

The Learning Resources Center (LRC) will serve the instruc

tion, research, and outreach functions and have three divisions:
 

(1) Library; (2) Communication Services; and (3) Computer Labora

tory. The LRC will be headed by a senior staff member who will
 

serve as a coordinating link between the Vice Chancellor and
 

Deputy Vice Chancellor and faculty and staff of the University.
 

The LRC director should also be able to handle fiscal and long

range personnel programs in addition to general management, with
 

operational details left to divisional administrators. The
 

Director should be provided with some non-degree training in the
 

United States to familiarize and orient him to proposed programs
 

and their management. The Library Division should be headed by a
 

trained librarian and provision should be made for that person to
 

enroll in a Master of Library Science program at the University
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of Illinois. The Communication Services Division should be
 

headed by a Director. This person should be given opportunity to
 

enter a Ph.D. program at the University of Illinois. It is
 

recommended that the director-designate enter a graduate program
 

in Agricultural Extension Education for a Masters degree and,
 

upon completion, move into the Vocational and Technical Education
 

Doctoral program. The program will be designed to include agri

cultural e,,tension, communications, instructional design, educa

tion, and testing courses to provide a wide background of ex

perience on which he can draw in his responsibilities as Division
 

Director.
 

The remaining division, the Computer Laboratory, should be
 

headed by a Director. That person should have the opportunity
 

for graduate training at the Masters level in Computer Science at
 

the University of Illinois. It is recommendeo that he be en

rolled in , professional degree program leading to a Master of
 

Computer Science (MCS). This program is designed to meet the
 

educational needs of persons who enter without an extensive
 

computer science background but expect to be involved with compu

ters in their professional careers. The purpose of the MCS
 

program is to develop professionals who can apply fundamental
 

concepts in methods of computer science to fields where computers
 

are of importance.
 

I. FUNCTIONS OF THE CENTER
 

After extensive discussions with faculty and staff of the 

Agricultural University, interactions with personnel of the
 

Pakistan Broadcasting Corporation, information personnel from the
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Directorate of Agricultural Extension, and others, the functions
 

of the Center and its Divisions could be described. The overall
 

function of the Learning Resources Center is to serve all seg

ments of the University in improving the instruction, research,
 

and outreach mission of the institution. Course development
 

activitites will be important with the institution of the expan

ded end modified curriculum. Media service assistance will be
 

provided to faculty -or a variety of instructional needs. It
 

will serve as a source of ideas for improvement of course struc

ture, curriculum organization, and other institutional modifica

tions that will be required as the Agricultural University
 

matures and develops.
 

The basic unit of the Learning Resources Center is the
 

Library. The current Library of the Agricultural University is
 

worfully inadequate for its task. Its primary function appears
 

to be the repository for rental text books. It has no system of
 

cataloging, no significant collections of journals, an inadequate
 

collection of reference materials, and limited space in which to
 

work. The hours of the Library are precisely those hours that
 

the students are in class. With the close of the academic day
 

comes the locking-up of the Library. Students who need to take
 

materials out of the Library do so by a number of means, legal
 

and clandestine.
 

The new Learning Resources Center in which the Library will
 

be physically located is envisionrd as the academic heart of the
 

University. It is planned to be included in the first phase of
 

the construction of the new campus in accordance with the master
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plan being developed by the architectural and engineering group.
 

The Library will provide the conventional services offered by
 

most libraries. There will be reading rooms, a reference ser

vice, card catalog, open stacks. maps, periodicals, and study
 

carrels. In addition, certain new features are planned. The
 

first is a language laboratory to improve English language com

prehension and reading for all students. Second, multimedia
 

carrels that incorporate various combinations of audio tape play

ers, slide viewing equipment, printed materials, and video

viewing equipment will be provided. An estimated 20 carrels have
 

been projected for design purposes. These units will enhance
 

instruction because students will be able to study at their own
 

pace on an individual basis. Additional units may be necessary
 

as the program and enrollment expands. Third! nicroform reading
 

areas for approx imately 15 microfiche/microfilm readers are
 

planned. Utilization of this technology will allow for rapid
 

acquisition of professional research journals, particularly back
 

issues of journals. It will also facilitate the receipt of
 

current journals by shipment through international airmail.
 

Fourth, a typing room for use by students and staff is planned.
 

Fifth, electronic terminal facilities supported by the proposed
 

University telecommunications system for connection to national
 

and international data banks are planned. Finally. in addition
 

to conventional technical services such as binding and photo

copying, photographic duplication using diazo techniques for
 

microform production and reproduction is planned so that micro

form services can be eventually ex:panded to other portions of the
 

campus.
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The current system of handling textbook rental by the Li

brary should be discontinued. The responsibility should be
 

transferred to the Student Services Section. The Library should
 

not be involved in textbook rentals in any way. It dilutes the
 

staff time and defeats the purpose of the Library as a place to
 

study, to do research, and to utilize other learning resources.
 

It also tends to lower student opinions of the values of the
 

Library.
 

The most important overall change in the Library function
 

will be a change in the operating procedures. Resources will be
 

found to allow the Library to open in the morning and stay open
 

until late eveninq to allow students to study at their conven

ience. The Library will also be open on a limited basis on
 

Fridays and during academic free-periods when students remain on
 

campus. In time, with increased use and resources, the Library
 

will become a major academic resource of the University and for
 

use by other agricultural professionals in Pakistan.
 

The Communications Services Division will provide print,
 

audio, and visual support services to the instruction, and out

reach staff. In addition, they will be able to provide in

structional design, testing design, and evaluation and communica

tion teaching services for students, in-service, and outreach
 

clientele. Specific services to be available when the facility
 

is completed and staffed include: (1) production of printed
 

materials by letter-press, offset and silk-screen technology; (2)
 

graphic design services for publications, charts, posters, and
 

slide copy; (3) editorial capability and help for writing and
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publication; (4) instructional design and test design; (5) photo

graphic services for publication and audio visual needs; (6)
 

audio recording capability on cassettes or reel-to-reel for in

struction and/or broadcast; (7) video recording capability using
 

color video cassette technology primarily for instruction, but
 

with potential for broadcast; (8) maintenance of electronic com

munications and instrumentation equipment; (9) environmentally
 

controlled storage for master units of teaching materials, e.g.
 

slide masters, video tapes, printing masters; and (10) a central
 

distribution and maintenance system for audio visual equipment
 

used in classrooms and laboratories.
 

The Computer Laboratory will house both teaching and re

search computers. The Design Team has recommended that microcom

puters be utilized rather than a central main-frame computer.
 

This recommendation was based on the growing capacity of personal
 

computers, the availability of a wide selection of software
 

programs, and the ease of maintenance that microcomputers afford.
 

A breakdown of a single unit does not shut down the entire system.
 

Since teaching and research place differing demands on the
 

computers, both in terms of type of use and scheduling, it will be
 

necessary to physically separate teaching and research computers
 

in the Center. Five research microcomputers will be set aside in
 

carrels in a research room with access limited to University
 

faculty and staff. Twenty-five microcomputers will be located in
 

a large student laboratory. In both cases the machines will
 

require temperature, humidity, voltage, and dust control. The 

recommended way of housing the microcomputers is to place them in 

partitioned cubicles or carrels with enough room for the machine,
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i.e. the basic unit, keyboard and printer; space for two individ

uals to be seated side by side; and space for papers, books, and
 

other materials. The computer lab, then, will be both a research
 

and instructional resource where students and staff can develop
 

proficiency in the application of computer science to learning
 

and investigation. The staff of the laboratory will be available
 

to assist in developing special programs for the research staff.
 

In summary, the Learning Resources Center is an innovative 

approach to the significant improvement of the instructional and 

research program of the Agricultural University. It has the 

potential to vault the Agricultural University to the forefront 

of higher education in Pakistan. Given personnel and cledicated 

leadership, the potential for the Center can be realized. 
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CHAPTER 8
 

PHYSICAL FACILITIES
 

I. CURRENT
 

At the time of its creation in February 1981, the NWFP Agri

cultural University was ceded the land and buildings of the
 

former Faculty of Agriculture of the University of Peshawar. The
 

land, in terms of its area, is adequate to support the academic
 

mission of the University, to house its students and staff, and
 

to accommodate the infrastructure which undergirds an essentially
 

self-contained community.
 

The approximately 434 acres of land are divided into three
 

distinct areas, the largest being the University farm, comprising
 

327 acres. A riverbed, comprising some 37 acres, separates the
 

farm from a 70 acre tract on which the existing academic build

ings stand. The riverbed is dry for most of the year, however
 

periodic heavy rains and runoffs from the nearby hills isolate
 

the two higher stretches of ground for limited periods during the
 

wet season.
 

The physicai location of the University land is also quite
 

satisfactory. It sets well off the Khyber Road toward the north
 

end of the University of Peshawar, adjacent to the Forest Re.

search Institute. The Khyber Hills provide a pleasant vista on
 

clear days. The outline of the famed Khyber Pass can be seen in 

the distance. 

In contrast to the location and land area available to the 

Agricultural University, the academic structures are only mar

ginally adequate. The principal academic building is constructed 
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as a set of wings interconnected by walkways. It includes an 

administrative wing, wings for classrooms, laboratories and de

partmental offices, and almost as an afterthought, a two-story 

"laboratory" building, which is of questionable structural sound

ness, the early razinq of which should be a priority. There are 

numerous smaller outbuildings which house the Department of Food 

Technology, the Institute of Development Studies, and the Works 

Directorate. A new poultry complex has been completed and will 

go into operation in the fall of 1983. Construction of a new 

dairy complex,. has been started but is not complete due to, as we 

understand it, defauit on the part of the contractor. A new 

building for the Institute of Development Studies has begun, 

however the disco,.ery of faulty workmanship and materials have 

caused construction to be halted. 

Some academic units of the Agricultural University can not
 

now be housed in the academic complex due to lack of facilities.
 

These include the Agricultural Mechanization Department and the
 

Dairy Farm, both of which retain facilities in the University of
 

F'eshawar.
 

The Agricultural University shares two student hostels
 

with the University of Peshawar and its students live in the
 

hostels under crowded conditions that are unsatisfactory for
 

study.
 

There is r.o residential accommodation for the Agricultural
 

University staff. Some 30 senior staff have temporarily retained
 

faculty housing of the University of Peshawar. Most, however,
 

must seek private housing in the metropolitan Peshawar area
 

where, at the present time, housing opportunities are severely
 

142
 



limited and rents gen 'rally exceed housing allowances available
 

to the staff.
 

The farm manager's complex, which is sited in the approxi

mate center of the University farm, is in need of immediate
 

upgrading. The mud wall surruunding the complex is in disrepair
 

and gaping holes add to the difficulty of securing farm equip

went and supplies. Such infrastructure needs as improved roads
 

on the farm, a bridge/causeway/ford across the wadi to unite the
 

farm and main campus in the wet season, an improved electrical
 

grid, an improved drainage system, and other needs, must be met
 

to facilitate the work of the faculty and staff of the
 

University.
 

If. THE NEW FUNCTIONAL REQUIREMENTS
 

The prestigious firm of Skidmore, Owings and Merrill (SOM)
 

has been contracted to provide overall architectural and engi

neering services for the planning, design and construction super

vision of major additions to the existing campus of the NWFP
 

Agricultural University. SOM staff worked closely with the
 

UIUC/SIU-C Design Team in the development of an overall master
 

plan for the development of the Agricultural University. The
 

Design Team and SOM group interacted extensively as SOM gathered
 

the data necessary for the development of its master plan. An
 

inventory of the existing space of the Agricultural University
 

was completed and given to the A & E team. Members of the Design
 

Team identified additional space needs, some immediate and some
 

future, and this information was freely shared. The SOM group
 

are charged to organize their findings and recommendations in a
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self-contained report which serves as an annex to the project
 

paper.
 

A key element in the infrastructure of the expanded Agricul

tural University is a system of improved internal and external 

communications. A consultant from Professional Planning Asso

ciates, Fort Collins, Colorado., with extensive experience in the
 

designing and implementing of state--of--the-art communications
 

systems, spent approximately 3 weeks assisting the Agricultural
 

University staff and the Design Team in conceptualizing communi

cations requirements. We support the recommendations contained
 

in the consultants report, which is reproduced as Appendix C to
 

this Volume. Cost, estimates for its improved communications
 

system have been included in the overall financial plan for the
 

development of the University.
 

The product of this extensive collaborative effort, invol

ving faculty and staff of the Agricultural University, UIUC/SIU-C
 

Design Team, the A & E team and the communications consultant,
 

will be a master plan for the development of the premier agricul

tural education, research, and outreach institution in the North

west Frontier Province. The master plan will feature a logical, 

efficient, and flexible sequence of expansion. It will respond 

effectively to the special cultural, social, and climatic en

vironment of the Province. It will serve as a model for 

institutional development that can be adopted by other provinces 

of the Islamic Republic of Pakistan. 
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CHAPTER 9
 

EQUIPMENT
 

With an expanded mission and increased staff, the need for
 

field equipment, laboratory apparatus, scientific supplies, and
 

other commodity support needs become paramount. The Design Team
 

carefully weighed the expressed needs of Deans, Department Heads,
 

and individual staff members against budgetary and other con

straints; e.g. capacity to operate sophisticated equipment, the
 

availability of within-country servicing, or alternatively, the
 

ease of importation of spare parts, and the phasing of construc

tion of new facilities. Based on these considerations, a commod

ity procurement program at the level of $4,668,000 will be neces

sary to equip the institution to conduct its mission. Table 9.1
 

provides a summary of equipment needs.
 

IABLE 9.1. Summa.ry of Equipment Required By Faculty
 

1. Plant Sciences 	 $1,185,000
 
2. Engineering Applications and Food Technology 850,000
 
3. Animal Husbandry 	 300,000
 
4. Rural Social Sciences 	 34,000
 
5. Arts and Sciences 	 325,000
 
6. Learning Resources Center 	 890,000
 
7. 	 Continuing Education Center 48,000
 

$3,632,000
 

Other NWFP-AU Commodity Needs
 

1. Tube wells for campus/farm/colony 	 $ 125,000
 
2. Vehicles for farm/student/research/outreach 500.,000
 
3. Project vehicles (U.S. title) 	 193,000
 
4. Telecommunications Phases II - VII 	 228,000
 

$1,036,000
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Experience has proven the futility of developing fixed lists
 

of equipment in the planning stage that govern commodity expendi

ture over the life of an extended project such as this. Such a
 

procedure inevitably J.Pads to frustration, the placement of or

ders for inappropriate items, a crash approach to spend money
 

identified for commodities even though the persons who would be
 

responsible for the use and maintenance of the equipment may be
 

away from the institution on study leave, and other equally
 

undesirable effects. 

The approach taken by the Design Team has been one of pre

paring indicative lists of field, laboratory and classroom mate

rials to be purchased against block allocations to faculties and 

other administrative units. Decisions will be made, primarily, 

at the scientist and department level in fuli consultation with 

the appropriate Faculty Dean. Those items most needed, those of 

the highest priority, will be purchased early on, but the balance 

of the money for materials and commodities will be phased 

throughout the first five years of the project. Some funds will
 

be retained for the later years to provide flexibility to order 

equipment which could not now be identified, or, conceivably, 

which may not now be available. A listing of aggregate amounts
 

to be allocated among departments is included in Chapter 12,
 

Financial Requirements and Analysis. 
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CHAPTER 10
 

ORGANIZATIONAL STRUCTURE AND LEADERSHIP
 

The internal structure of an organization is the way in
 

which personnel, physical facilities, and other resources are
 

organized into divisions of responsibility among the different
 

units of the organization, formal and informal patterns of auth

ority. channels of communication, and means of formulating con

sensLIs on priorities, policies, and procedures. The leadership
 

in the several units of the organizational structure is respon

sible for formulating and implementing programs that respond to
 

the mission of the institution.
 

TheCurrentUni.vers.ityOrganization
 

The current administrative structure of the NWFP-AU reflects
 

a transition from its status as a Faculty of Agriculture in
 

Peshawar University to the autonomous NWFP Agricultural Univer

sity. The February 4, 1961 Ordinance that established the NWFP-


AU set forth that there would be a Chancellor (the NWFP Governor)
 

and that the administrative officers would be the Vice Chancel

lor, the Registrar, and Chairman or Heads of Departments. The
 

amendment to the Ordinance dated November 18, 1981 provided for
 

the establishing of faculties within the University with a Dean
 

as the administrative officer of each Faculty. The Ordinance
 

amendment provided for three faculties: Agriculture, Animal
 

Husbandry and Veterinary Science, and Agricultural Economics,
 

Rural Sociology and Development Studies. Senior department heads
 

have been designated as Deans; however, incumbents refer to them

selves as "paper deans" whose duties and responsibilities
 

147
 



vis-a-vis department heads and the Vice Chancellor are somewhat un

clear. The Deans also serve as Department Heads. There are 

large numbers of departments for a University with a professional 

faculty of less than 100 persons. The largest Department has 13 

faculty members, several have less than 5, and the average is 

about 7. Department Heads and the Director of the Institute of 

Development Studies report directly to the Vice Chancellor as dr, 

such administrative officers as the Registrar, Deputy Director 

for Finance, and the Director of Works. The evolving structure
 

is adequate for the C-urrent mission and size of the University 

and with the dynamic leadership of the Vice Chancellor. However, 

there are too many individuals reporting directly to the Vice 

Chancellor- and major changes in the administrative structure are 

required with the expanded missions of the University and the 

increase in size and quality of its programs. 

The New Administrative Structure 

The following needs were recognized in designing the recom

mended organizational structure for the new Agricultural Univer

sity: 

1. To permit the time and energies of the Vice Chancellor to be 

devoted to policy and program leadership and to management of
 

linkages with government officials and agencies and with other
 

groups.
 

2. 'To provide for coordinated program development and
 

implementation to pur-sue the three complementary missions of the 

University: instruction, research and outreach.
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3. To have a multidisciplinary approach to the instruction,
 

research, and outreach functions within faculties and
 

departments.
 

4. To have facuty members with closely related disciplinary and
 

professional interests within administrative units.
 

5. To ensure strong basic sciences and arts units to meet the
 

general educational needs of the University and to fully
 

contribute to the research and outreach functions.
 

6. To provide for a coordinated and efficient administrative
 

structure.
 

The new organizational structure of the NWFP-AU is outlineu
 

in Figure 10-1.
 

The Vice Chancellor. The Vice Chancellor is the chief ad

ministrative officer with responisbility for the total University
 

program as provided by the Ordinance.
 

The DeguttVice Chancellor. The position of Deputy Vice
 

Chancellor is a new one. It can be briefly described as "Deputy
 

Vice Chancellor for Administration." This position has the re

sponsibility for support services such as personnel, finance and
 

accounts, and the physical plant (or Directorate of Works). The
 

person in this position will also be responsible for administra

tion of the Learning Resources Center that includes the Library,
 

Communications Services. and the Computer Laboratory, which serve
 

the three major functional missions of the University. The
 

position of Registrar will be eliminated inasmuch as the combi

nation of duties of this position in the teaching-oriented
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traditional university can be carried out more appropriately and
 

efficiently by the Deputy Vice Chancellor for Administration and
 

the Director of Instruction. In the NWFP-AU the Deputy Vice
 

Chancellor for Administration will be responsible for general
 

administrative matters for instruction, research, and outreach.
 

Those responsibilities of the Registrar in the traditional uni

versity relating to instruction and student administration will
 

be under the Director of Instruction. Included are such matters
 

as student admissions and records, examination administering and
 

student services.
 

esearchl 


The Directorates of Instruction, Research, and Outreach
 

reflect the needs of the administrative structure to carry out
 

the three major missions of the new University. The duties and
 

as
 

The _Instuction..3eg and Outreach Directorates 

responsibilitiies of these positions justify the same level 


that for the Deputy Vice Chancellor. The Directors will be
 

directly responsible to the Vice Chancellor for their programs
 

and coordinate with the Deputy Vice Chancellor on administrative
 

matters. Each will be responsible for general program planning,
 

implementation and evaluation, and multidisciplinary orientation
 

of the programs. The three Directors will work closely together
 

to see that the three functions are complementary, one to the
 

Each will work closely with the Vice Chancellor on both
other. 


internal program development and implementation, resource ac

quisition, and linkage management.
 

The Director of Instruction will be responsible for the cur

ricula and teaching-learning process as outlined in Chapter 2 and
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Appendix A. In addition, the Directorate will be responsible for
 

admissions and records, examinations , and all student services
 

including student welfare. The Dean of Women will have special
 

responsibilities for the educational and welfare needs of girls in
 

the integrated educational program for women (see Chapter 5).
 

The Director of Instruction will also be responsible for main

taining records of graduates and contacts with them and their
 

organizations following completion of training at the NWFP-AU.
 

He would be jointly responsible, with the Director of Research,
 

for the M.Sc. educational program. The Director of Instruction
 

will be primarily responsible for the M.Sc. course program, with
 

the Director of Research having primary responsibility for the
 

M.Sc. thesis research, its relevance to the total research pro

gram, and its standards and quality.
 

The Director of Research will be responsible for the re

search program as outlined in Chapter 3. His responsibilities
 

will include not only overall direction of the University re

search program but also joint planning and coordination of re

search conducted in other research organizations in the Province.
 

He will assist Faculties and Departments in maintaining close
 

liaison and develop cooperative research efforts with the pro

grams of the Pakistan Agricultural Research Council, the National
 

Agricultural Research Centre, and research in other agricultural
 

universities and research institutes in the Provinces.
 

The Director of Outreach will be responsible for, the out

reach program as outlined in Chapter 4. Program development and
 

functioning of the new Center for Continuing Education would be
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one of his major responsibilities. The Director will work close

ly with faculties and departments in developing outreach programs
 

and activities to be carried out through a wide range of media.
 

Program leaders in disciplinary areas will assist with the
 

outreach program.
 

The Director of Outreach will have a special relationship to
 

the Extension Department in view of the objective of supporting
 

and strengthening o the Department program. The Director will
 

have linkage management responsibilities to the many agencies of
 

government and private sector organizations involved in
 

agricultural development of the Province.
 

1he Faculties and Dep Atments 

The new structure provides for +our faculties: Plant Sci

ences, Animal Husbandry. Engineering Applications and Food Tech

nology, and Rural Social Sciences. fhese replace the current
 

Faculties of Agriculture, Animal Husbandry and Veterinary Sci

ence, and Agricultural Economics, Rural Sociology and Development
 

Studies. Special provisions will be made for the Arts and Sci

ences (or Basic Studies) as outlined below.
 

The Faculty, not the Department. will be the basic unit for
 

support personnel and services to provide efficiences in use of
 

resources in a structure with small departments.
 

Fac..i.t . nt-Sci.enes. This Faculty will include the 

current Departments of Agronomy, Plant Breeding and Genetics 

(changed to Plant Breeding), Entomology, Horticulture, and Soil 

Science. The Department of Entomology will be broadened to a new
 

Department of Crop Protection that includes Entomology, Plant
 

152
 



Patholoqy, and Weed Science. A Division of Farm Forestry is
 

proposed to be attached to the Department of Horticulture. The
 

Department of Agricultural Chemistry will also be in this
 

Faculty.
 

Faculty_ f._Aima.l.Husband.ry. This Faculty will include 

three Departments: Animal Nutrition; Animal Breeding and Manage

ment; and Physiology and Animal Health. Design Team members and 

University faculty members considered the alternatives of having 

a combined FacLlty o+ Animal Husbandry and Veterinary Science; 

separate Faculties of Animal Husbandry and Veterinary Science; or 

a Faculty of Animal Husbandry. The result of this consideration 

was the recommendation that a strong Faculty of Animal Husbandry 

be established focusing on the need for animal production in

struction, research, and outreach. Included in the analysis were 

such considerations as the e::isting work in the Province and 

country on veterinary science education and research, animal 

production education and research, and the personnel and other 

costs associated with the development of a Faculty of Veterinary 

Science. The option of establishing work in Veterinary Science 

at NWFF--AU, either as a separate Faculty or combined with Anii.c.l 

Husbandry, was rejected as a viable option for the foreseeable 

future: however. work- in veterinary medicine is left as an option 

for the lonq-range future, but one to be pursued after establish

ing a strona program in animal production. 

Facl.tyo._ f Eg nerin g .l.cation_and Food Technology. 

'This Faculty is to include three Departments: Agricultural Mech

anization. Food Technology, and Human Nutrition. The Departments 

of Agricultural Mechanization and Food Technology require major 
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strengthening. Most of the work in Human Nutrition is now being 

done in the Department of Agricultural Chemistry reflecting, in 

large measure, the research interests of the leadership of that 

Department. The responsibility for Human Nutrition instruction,
 

research, and oUtreach will be centered in this faculty to com

bine it with the cl..-ely-related work in food. There are discip

lines in addition to chemistry concerned with improved food
 

processing, distribution, and use that result in enhanced human
 

nutrition. Centering foods and nutrition in *:his faculty does
 

not preclude those in other Faculties and Departments from con

tributing to the research, instruction, and outreach work in the 

broad area oF human nutrition; the foundation of human nutrition
 

work in Agricultural Chemistry should be built upon and broadened 

by this FaLulty. The Divisions of Biology and Microbiology will
 

be in this Faculty. 

Facultyof _Rural_SocialSciences. The new Faculty of Rural
 

Social Sciences will include a Department of Agricultural Econom

ics and Rural Sociology, the Institute of Development Studies,
 

and the new Department of Extension Education and Cot nunication.
 

It is also to include a Division for Study of Rural Households to
 

be closely allied with the Institute and the two Departments.
 

The Department of Extension Education and Communications is
 

a new academic unit with instruction, research, and outreach
 

functions. It is the purpose of the Department to provide a
 

sound educational program for B.Sc. and M.Sc. students who will
 

eventually hold positions in the Extension Department or other
 

agricultural organizations. It is not the purpose of the
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Department to do extension itself. There will be a close rela

tionship to the Learning Resources Center as a place for student
 

practicals and to learn the many skills necessary in extension
 

education and communications.
 

The current Institute of Development Studies (IDS) is the
 

sole source of research at NWFP-AU in the rural social science
 

area. It is a research unit; however, there are plans to offer
 

an M.S. degree. Much of the research utilizes secondary data and
 

consists of aggregate level analysis. It is usually initiated by
 

requests from external agencies and much of the research is not
 

directly related to the agricultural sector of the NWFP. As is
 

often the case with contract research units, the projects reflect
 

the needs of the funding agency rather than the priorities of the
 

Agricultural University.
 

The IDS is one of the few strong research units at the 

University. The work of the Institute will be more compatible 

with the missions of the Agricultural University with more of its 

research oriented toward farm level problems using primary data 

sources. With redirection of its work, requiring advanced train

ing for some of the faculty. the IDS can become an increasingly 

important unit in the Faculty of Rural Social Sciences. Inasmur.h 

as IDS is established as an Institute, administrative care will 

be required to make the Institute an integral part of the Facul

ty. ihe IDS has demonstrated that with strong leadership, selec

tive staff recruitment. and availability of funding, it is pos

sible to conduct effective sccial science research. With the 

paucity of social science re.earch in the NWFP oriented toward 

agriculture the experiences of IDS are valuable as the entire 
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faculty moves to a stronger program of instruction, research, and
 

outreach.
 

D ivision for Study of Rural Households. The purpose of this
 

unit is to conduct research and disseminate research rei.,Its
 

regarding rural households with the major focus on women in
 

agricult;Are at the village or household level (see Chapter 5).
 

The major objectives include the following: to generate data
 

regarding the role of women in the home related to agricultural
 

responsibilities; to identify the impact of rural women on agri

cultural practices, specifically agricultural production; and to
 

examine the concept of the family as the change agent for the
 

purpose of improving the quality of life among rural people.
 

This unit should have divisional status, not be a Department, and 

be closely integrated with the work of the Departments and Insti

tute of Development Studies. 

To be included in the Faculty of Rural Social Sciences are
 

the Departments of Mathematics, Statistics, and Computer Applica

tions and the Divisions of English. Islamic Studies, and Pakistan
 

Studies.
 

The Arts and Sciences. The Arts and Sciences have. a funda

mental role to play in autonomous agricultural universities. The
 

arts, broadly defined, provide broad socio-cultural content to
 

the instructional program, a special need in universities with
 

students (and faculty) with provincial backgrounds. The curricula
 

of an agricultural university re[]uire stronq bases in the bio

logical and physical sciences.
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There are alternative internal structures for the Arts and
 

Sciences in agricultural universities. One is to establish a
 

Faculty of Arts and Sciences or Basic Studies. Experience in
 

other agricultural universities in the region and internationally
 

has shown that such faculties are regarded as service faculties
 

by colleagues in the applied agricultural faculties; faculty
 

members serve the instruction function but have restricted oppor

tunity to engage in the research and outreach missions of the
 

university. High-quality faculty members are difficult to at

tract and retain.
 

In the NWFP-AU the Arts and Sciences will be closely allied
 

to and administered in the other Faculties recognizing that these
 

fields are of fundamental importance to the education of all
 

agricultural students but to provide opportunities for those in
 

these fields to contribute fully to the research and outreach of
 

the University. The various fields will be associated with
 

Faculties as follows: The Departw.ent of Agricultural Chemistry
 

with Plant Sciences; the Division of Biology and Microbiology
 

with the Faculty of Engineering Apnlications and Food Technology
 

(Food Technoloqy and Human Nutrition); the Department of Mathema

tics: Statistics, and Computer Applications; and the Divisions of
 

Islamic Studies., Pakistan Studies, and English, with the Faculty
 

of Rural. Social Sciences. These units have strong program rela

tionships with each of the faculties and it is recognized that
 

some of the units could be administratively allied to other
 

Faculties as well as those to which they have been assigned.
 

this structure should be under continual review to ensure that
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the important work in the Arts and Sciences is properly recog

nized within the total University program.
 

Effici ency in -Administration. 

The organizational structure as outlined in Figure 10.1 will
 

be developed as programs grow and as personnel are identified or
 

upgraded to assume the le'dership of the various positions.
 

Current faculty members should not be elevated to posts on the
 

basis of seniority alone. Care will be taken to maximize the
 

time that faculty members spend on instruction, research. or out

reach services; the administrative structure will not become
 

larger and more complicated than the program and numbers of
 

professional personnel require. Most, if not all, of the faculty
 

and departmental administrators will be actively involved in
 

teaching. research. and outreach and will not be full-time
 

administrators.
 

LeadershipoftheUniversity. The organizational structure
 

and leadership of an institution are closely related. The senior
 

officers of the administrative units are usually referred to as
 

the "iaders." In the case of the NWFP-AU. these are the persons
 

in positions of Vice Chancellor; Deputy Vice Chancellor; Direc

tors of Instruction, Research, and Outreach; Deans of Faculties;
 

Department Heads; and those in other key administrative units.
 

Such persons have special leadership roles; however. in a multi

mission agricultural university, "leadership" must be a shared
 

responsibility not only among formal administrative units, but
 

also among faculty and students as well.
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'he Vice Chancellor plays a crucial role at the NWFP-AU.
 

The current Vice Chancellor is committed to the accelerated
 

development of the agriculture of the Province and Nation as well
 

as the missions of the University in contributing to development.
 

His credentials as a practicing scientist and administrator have
 

been firmly established and he is respected by educational
 

leaders. He understands the importance of decentralized adminis

tration and shared leadership within a university. He has a
 

firm, yet friendly, style of administratio that encourages par

ticipation of individuals and groups.
 

The Vice Chancellor is appointed by the Chancellor, the 

Governor of the F-rovince. on a renewable term basis. He is 

committed to devotino his talents and virtually unlimited ener

gies to putting the new Agricultural University on a solid insti

tutional foundation; and is amused by those who question whether
 

he has the youth and vigor to accomplish the task.
 

There are others at the NWFP-AU serving in various leader

ship roles: Department Heads and Faculty Deans, singly and
 

combined; administrative support officers; members of Boards of
 

Studies, the Academic Council, and the Syndicate; leaders of the
 

reachers Association; and those serving as formal and informal 

student counsellors and hostel wardens. For many, leadership 

responsibilities will increase and change dramatically as the 

University's mission is now broadened. Fortunately, many faculty 

members have 15 to 20 years of loyal service to the University; 

several of the senior faculty members have experience in the 

multi-missioned U.S. Land Grant University system. They welcome 

the ch-Anges to be made possible by the Agricultural Research, 
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Education, and Extension Project. There is the potential of the
 

younger faculty members to get advanced training and experience
 

to grow into a wide ranqe of leadership positions; and no evi

dence of lack of support for the changes in mission, programs,
 

and projected operational means of attaining long range goals and
 

intermediate objectives.
 

The leadership shared among many individuals and groups will
 

ensure that there is an uninterrupted pursuit of the University's
 

missions. Attainment of long range institutional goals must
 

override immediate objectives of individuals or small groups of
 

faculty members or students. Included in the short-range objec

tives may be interests partly or wholly tangential to the Univer

sity's missions.
 

There is a question o{ the leadership role of student groups
 

in universities in Pakistan, as well as many other countries.
 

The following statement on "The Agricultural University Student"
 

prepared by Vice Chancellor G. M. Khattak, gives insights into
 

the leadership roles to be shared by administrators, faculty
 

members, and students at the NWFP Agricultural University.
 

THE AGRICULTURAL UNIVERSITY STUDENT"'-1
 

"The great majority of our students belong to NWFP and hail
 

from rural areas. The average freshman is rustic, generally
 

"'Shortly after the Design Team arrived in Peshawar, there
 

were disturbances at the Khyber Medical and Islamia Colleges of
 

the University of Peshawar resulting in the closing of al Uni

versities in the area and a decision by the Governor of the NWFP
 

to ban student unions. This statement was prepared by the Vice
 

Chancellor of the NWFP-AU in response to questions raised by
 

Design Team members regarding measures to be taken to minimize
 

unrest at the Agricultural University.
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respectful to elders, keen to learn, but woefully weak in compre

hension and communicatilon skills. Before the recent ban on
 

student unions, the new students on arrival were welcomed by the
 

student representptives of various political parties who guided
 

them in filling forms, depositing dues and securing hostel admis

sion. In this process a few newcomers either strengthened their
 

political bonds or gained new affiliations. But except for a
 

small minority who became active political workers, the great
 

majority remained sympathizers of various hues. And during elec

tions, votes were generally cast on the basis of kinship,
 

geographical affinity, and the personal popularity of the candi

date, his rabble-rousinq ability, and the success with which he
 

had interceded with the authorities to gain minor favors for the
 

students.
 

"The greatest defect in this system of student leadership was
 

the sense of dependence created in the general body of students.
 

The average student lacked the confidence of placing a simple
 

request before the University authorities and invariably brought
 

a student leader to be his advocate. In consequence, the great
 

majority of students lost their initiative and failed to develop
 

qualities of leadership during their stay at the University.
 

With a ban on student unions, we have a welcome opportunity for
 

playing a more active role in developing the personality of the
 

student.
 

"We are still plagued, however, with a very poor system of
 

education, mainly comprising poor quality lectures, which are
 

generally ill-prepared and ill-delivered. The product of such
 

education is a graduate who cannot compete with graduates of
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other Universities for jobs where such competition is required.
 

Our graduates therefore, generally tend to drift into jobs which
 

only require a paper degree and NWFP domicile. Because his
 

seniors are also a product of the same system, the longer he
 

serves, the more he forgets what he has learned at the Univer

sity. Of course there are exceptions: Some get into the Army
 

and the Forest Service, or a progressive industry, or go abroad
 

for advanced education, and are able to make good. No profes

sional leadership has emerged out of graduates who have spent
 

their lives in the Province and did not study abroad.
 

"The recent ban on student involvement in politics offers a
 

tremendous opportunity to University teachers and administrators
 

to win back the confidence of the students. In my opinion, the
 

utudent's need for student unions has arisen out of his total
 

neglect by the average University employee. This is true with
 

special force of the students of the Agricultural University who
 

are totally ignorant of how to even .ormulate a simple request
 

seeking redress in a legitimate cause.
 

"The student of this University typically comes from a poor
 

family and his most important concern is to obtain his degree and
 

secure a job where he can earn his living and help his family. A
 

vigorous effort should therefore be made by us to welcome all
 

students on September 1, seek to understand their problems, and
 

help them to secure quality education which is eagerly sought by
 

the various employers. An efficient system of student counsel

ling, student placement, and part-time jobs for the students
 

would greatly help in maintaining student discipline.
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"While dealing with student discipline, three questions
 

arise:
 

How was student discipline maintained in the University in
 
the anarchic days when student unions ruled supreme?
 

What is likely to be the situation when the University
 
reopens on September 1, and how will it be handled?
 

What will be the reaction of the students to the changes we
 
are proposing to introduce?
 

"How was student discipline maintained in the east?
 

"The key to maintaining student discipline in this University
 

is the teacher. In spite of the tremendous erosion of old-time
 

values, the students of the Frontier, and especially those of
 

Agriculture, have a great regard for their teachers and are
 

generally guided by them., Since the great majority of our teach

ers want this University to develop, we had comparatively few
 

discipline problems during the two years of our existence.
 

Except for a voluntary closure for a week to avoid an anticipated
 

student clash, we have had no major student problem. Even in
 

this case we were considered to have overreacted to a situation
 

which was normal for other universities. But for us it was
 

abnormal. And we did not want to create a precedent of student
 

violence which has never occurred on this campus before.
 

"Among our teachers, there is a special voluntary group who
 

makp it their responsibility to diagnose discontent and act
 

immediately to remove it. Some specialize in students, and some
 

in teachers, and some in staff affairs. Immediately a discontent
 

is diagnosed, a council of such teachers is called and a strategy
 

mapped for defusing the situation, and then for remedying it.
 

Of.ten a meeting of all Chairmen, and some times of all faculty
 

163
 



members, is called to obtain views on what needs to be done.
 

Since the University is small, such meetings can be called at
 

short notice. One of our greatest assets is a large pool of
 

willingness, resourcefulness and contacts with various sources
 

among our faculty. All this comes in very handy when we are in
 

trouble.
 

"The arrangements described above are informal. Though we
 

have such part-time positions for our faculty as Provost, Proc

tors, and Hostel Wardens for primarily dealing with student
 

affairs, we have to rely on general faculty consensus to create
 

an atmosphere where a spark of discontent will be quickly smoth

ered. Moreover we have to secure the assistance of different
 

members to deal with different problems.
 

"An outstanding success of this approach has been reflecteed
 

in the conduct of our examinations. At the start the faculty
 

decided that we must have fair examinations, regardless of what
 

it may cost. And we have all along maintained this stand and have
 

succeeded with it, without the need for Police interference.
 

"What is likely to be the situation when the Universityrepens on
 

Septber 1?
 

"In the absence of student unions, I anticipate a diffused
 

leadership emer-ging, mainly on geographic grounds. In order to
 

build up the confidence of the student, we should encourage each
 

student to come to the concerned authority with his problems
 

himself, instead of brii-ging an advocate. When students realize
 

that their grievances are being attended to expeditiously, their
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reliance on student leaders would decrease. For this to occur,
 

an efficient system of student counselling must be created.
 

"Group student grievances mainly arise in the conduct of
 

examinations, and in the management of hostels. Students are
 

particularly sensitive to real or imagined partiality on, the part
 

of teachers or hostel staff. Concerted thought must therefore be
 

given to improving the management of hostels and the conduct of
 

examinations. In the latter, the greatest source of discontent
 

is a "difficult paper" or a question "out of course." Both these
 

are in part due to external examination systems as well as the
 

current state of teaching. So, when after a full year the
 

student is asked to attempt questions perhaps not couched in the
 

form in which his teacher taught them, he is naturally upset.
 

And this situation is quickly capitalized on by the student

leader-on-the-make, especially if the examination is controlled
 

by an inexperienced or discontented teacher.
 

"Group grievances in hostels arise due to weak, tactless, or
 

inefficient administation of hostels: filthy bathrooms,
 

unreliable electricity, poor food, rude employees, discrimination
 

in alloting rooms, and in awarding punishmenis - all these can
 

accumulate to a point where a minor incident will cause a distur

bance. A vigorous effort is needed to create a new environment
 

in hostels so that the students can feel the radical improvement
 

and react to it positively.
 

"Will our studentsget involved in mass student movementsx
 

launched in other-universities?
 

"Once our students learn of all that we intend doing for
 

them, few would get involved in disturbances which sweep other
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adjacent campuses. And even the involvement of the few who must
 

show their external sympathy For various reasons, would be half
 

hearted and superficial.
 

"What about pr ecautionary closures ordered_by Government?
 

"No student of our University was involved in the recent
 

Yet Government
disturbances in the Medical and Islamia Colleges. 


closed all Universitites adjacent to these establishements as a
 

precautionary measure. Though we can ensure adequate discipline
 

in our small professional University, no assurance can be given
 

about other institutions around us. So we must plan to function
 

outside the campus whenever such a closure is ordered. And the
 

design of the project being prepared provides opportunities to
 

work on field experiment stations and on the farmers' fields.
 

Given a flexible schedule of teaching, some student accommodation
 

at each research station, and transport and camp equipment, it
 

should not be difficult to change the venue of instructions at
 

short notice and thus stick to our academic calendar.
 

"How will students react to the massive changeswe intend to make
 

in the method of teaching?
 

"If we go about it the right way, the students should welcome
 

the improvements we want to make in the way we teach them at
 

present. A number of changes would be welcome right away, e.g.
 

reduction in length of teaching term, greater emphasis on the
 

ability to do things than to learn by rote what he does not
 

understand, reduction in time spent sitting in the classroom, use
 

of audio-visual aids in teaching, possibilities of part-time
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employment, better living accommodations, cleaner food, pleasant

ly landscaped campus, and a better road to the experimental farm.
 

"Difficulties may arise with the acceptance of internal eval

uation, and the rigorous regimen of studying under the new sys

tem. Efforts must be started to explain the benefits of the new
 

system to the class to which it will be applied. In this task
 

teachers will play a crucial role. We must therefore ensure that
 

we do not have even a single disgruntled teacher among us who
 

will present the proposed changes in an adverse light. Effort
 

must also be started to motivate our teachers to use absolute
 

impartiality in dealing with students, especially while grading.
 

A mechanism will also be evolved for dealing fairly with student
 

appeals challenging teacher impartiality, in a manner which will
 

be acceptable to the teacher and student alike.
 

"What about the existinq students who will continue to study ude~r
 

the -Xistingsystem
 

We must anticipate a demand from a considerable body of the
 

st;dents studying under the old system, for a number of changes
 

which we are planning for students who enroll after project
 

implementation starts. If the demand is universal, we will have
 

to consider how to make improvements even in their schemes of
 

studies."
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CHAPTER 11
 

UNIVERSITY LINKAGES TO OTHER ORGANIZATIONS
 

The institution-building model or framework that has been
 

used to design the new NWFP Agricultural University provides two
 

groups of variables, the "institution variables," which are con

cerned with the internal programs, organization and operation of
 

the University, and the "linkage variables," which are concerned
 

with external relationships of the University with other organi

zations and the political, economic and social evironment. To
 

date, the NWFP-AU has been primarily concerned with the internal
 

institution variable with a primary focus toward the instruction
 

function. The new NWPF-AU, with its broader mission and commit

ment to being the apex institution in agricultural development of
 

the NWFP, will give equally strong attention to the institution
 

variables and the environmental linkages.
 

Experience in developing agricultural universitites has
 

shown that it is common to give too little attention to the
 

environmental linkages. Those concerned with agriciltural devel

opment point out the importance of organizational linkages but
 

usually take a simplistic view of the m,aning of linkages failing
 

to recoignize that there are differences among them that call for
 

different approaches to "linkage management."
 

A brief description of types of linkages follows with exam

ples of linkages that are important to the strengthening of the
 

NWFP-AU. A complete plan of linkage management will be developed
 

early in the implementation stage of the project.
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There are four tipes of environmental linkages: enabling,
 

functional, normative, and diffused. The development and manage

ment of linkages varies from one type to another. Enabling
 

linkages are the linkage3 with organizations that control the
 

allocation of authority on resources needed by the institution to
 

function. Functional linkages provide the inputs that are needed
 

and take the outputs of the institution. Normative linkages are
 

relationships with other organizations which have overlapping
 

interests in the objectives or methods of the institution. There
 

are both functional and normative linkages to many organizrations.
 

Diffused linkages are relationships with individuals and groups
 

who are not aggregated into formal organizations but influence
 

the standing of the developing institution in it5 environment.
 

Enabling Linkages
 

The important enabling linkages of the NWFP-AU are with the
 

provincial government and with the Federal Ministry of Education
 

and its closely related subsidiary organization, the University
 

Grants Commission (UGC). All universities in Pakistan are na

tional organizations receiving their authority through the Minis

try of Education and financial support through the UGC that
 

receives budget requests from all of the universities in Pakis

tan, approves budgets as well as new university projects and
 

programs, recommends funding to the Ministry of Finance and
 

approves and funds research proposals, travel and study awards
 

and acadea.ic personnel inter-university transfers. The Minister
 

of Education, who also serves as the Presidential Advisor for
 

Higher Education and Chairman of UGC, is thoroughly knowledgable
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To date, budget requests have
and supportive of the new NWFP-AU. 


been modest and primarily to support the teaching function of the
 

NWFP-AU. There is a growing awareness of the need for univer

sities to develop science-based research programs and outreach
 

programs to make the results of research and technology develop

ment available to organizations and individuals in the economy
 

and general society. Enabling linkages to the Federal Ministry
 

of Agriculture are currently weak and attention is needed to
 

strengthening this relationship.
 

The NWFP-AU receives its provincial authority as an autono

mous organization created by provincial ordinance with broad
 

powers "to provide for instruction and research in and advance

ment and dissemination of knowledge in agriculture" and allied
 

subjects. The "authorities of the University" include, among
 

others, the Syndicate and the Academic Council, both of which
 

have ,nembers from outside the internal university structure,
 

provide linkages to important organizations and prominent
 

leaders. Inasmuch as the UGC is looked on as the primary source
 

of finarcial support for Pakistan universities, the provincial
 

enabling linkage is primarily a legal one that does not commit
 

the provincial government to financial support for the NWFP-AU.
 

Except for the legal authority provided in the Ordinance*
 

the provincial enabling linkages are not strong. Finance of the
 

teaching function is viewed as a federal responsibility through
 

UGC. Support for provincial research and extension flows from
 

the provincial government to the Agriculture Department and its
 

Directorates for Agricultural and Animal Husbandry Research and
 

Extension. University B.Sc. and M.Sc. graduates who provide
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virtually all of the professional staff for provincial agricul

tural units are not viewed as being highly effective. They are
 

often described as "having book knowledge but not being able to
 

do things," particularly things of a practical nature. Univer

sity graduates are often criticized individually for inadequacies
 

due, in part, to weaknesses in the higher eC'cation, research,
 

and extension systems. Nevertheless, the outputs of the Univer

sity are not highly prized within the organizations where they
 

are employed. With its development thrust and higher quality
 

graduates and research and outreach services, within a few years
 

the NWFP-AU will have an impact on provincial agricultural pro

duction and services to society. This will generate increased
 

incomes to individuals and revenues to the provincial and federal
 

have a strong
governments. A: that time, the University will 


case for support from the provincial government as well as the
 

federal government.
 

Functional Linkages
 

Functionally linked organizations provide the inputs and
 

take the outputs of the Agricultural University. The organiza

tions that influence the quality of incoming students are of
 

special importance. Included are the high schools and secondary
 

school bodies that administer the F.Sc. examinatio, and organi

zations that have influence on the numbers and quality of in

coming students interested in service to agriculture and rural
 

society. Currently, these linkages seem to be weak or "neutral,"
 

i.e. there is little attempt to influence organizations to assist
 

in getting the desired students into the University. Those who
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pass the F.Sc. (pre-medicine) examinations and cannot be admitted
 

to study of pre-medicine choose agriculture as a second, or
 

perhaps last, resort. With the University having a development
 

orientation, it is important to get students who are oriented
 

toward development of the agriculture of the Province and Nation.
 

With the program for education of women at the NWFP-AU, fully
 

integrated into the academic program of faculties and depart

ments, special efforts will be needed to work with organizations
 

and leaders to attract young women with interests in careers of
 

service to improved farm production, rural households, the agro

industries, and agricultural science and education.
 

On the output side, there will be functional linkages
 

through the service of graduates, the research results, and the
 

many-faceted outreach programs of the University. The Jniversity
 

and its predecessor institutions have supplied a very high pro

portion of the professional level manpower for service to agri

culture of the Province. These graduates have a loyalty to the
 

University as shown by the pride expressed in being a University
 

B.Sc. or M.Sc. graduate (or both) as they were visited by Design
 

Team members and University faculty members. However, this
 

loyalty has not been capitalized on by the University maintaining
 

contacts with their graduates and soliciting their help in fur

thering the interests of the University as well as themselves.
 

Thus, it is recommended that positive steps be taken to maintain
 

such contacts through organizations such as alumni associations
 

or "Old Boys Clubs," etc.
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As the University establishes a strong research program,
 

linkages with the provincial and federal research organizations
 

will be of paramount importance. Currently, these links are weak
 

inasmuch as the University is not perceived to be a strong con

tributor to the research findings needed for agricultural devel

opment. The primary link is through the employment of graduates,
 

some of whom are not as well prepared to do research as the
 

research system needs. As the quality of graduates improves, the
 

stature of the University will be enhanced. The needs for coor

dination, or perhaps full unification, of the provincial research
 

system were outlined in Chapter 3. The needs as outlined empha

size the importance of the functional linkages with research
 

organizations.
 

The University will become more effective in supplying grad

uates to upgrade itself, but also for such institutions as the
 

Faculty uf Agriculture of Gomal University at D. I. Khan (see
 

normative linkages below).
 

Graduates will be supplied to a large number of employing
 

organizations such as the Agricultural Development Authority,
 

Agricultural Development Bank, Cooperative Societies, and to the
 

Extension Department. It is expected that the employment with
 

private sector organizations will increase substantially as the
 

agricultural development of the province proceeds at a greater
 

pace.
 

The newly established outreach function of the University,
 

coupled with the enhanced research capability, will provide many
 

linkages. One of the strongest will be with and through the
 

Extension Department. The Continuing Education Center will
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provide a mechanism for improving relationships with many organi

zations and individuals by demonstrating the usefulness of the
 

University as an organization to conduct short courses and in

service training for those from the Extension Department, re

search organizations, private sector groups, and leading far

mers. Research results will contribute to the multi-media effort
 

to distribute research results and other information to many
 

audiences or clientele groups.
 

The University Library will serve the agricultural interests
 

of the entire Province.
 

Normative Linkages
 

Relationships with organizations that have overlapping in

terests, or perceive that they have overlapping interests with
 

the Agricultural University are of special importance. These
 

organizations are ones that also have functional relationships
 

with the University, i.e. they are the receivers of some of the
 

outputs and services such as graduates and benefits of research
 

results and the outreach program. Because of the overlapping
 

interests, there may be seeds of tension and competition, there

fore, it is of special importance that there be understanding% of
 

the roles that can be played by the different institutions so
 

the efforts are complementary, not competitive. Authority and
 

responsibility need to be identified and understood and close
 

working relationships established among the leadership of the
 

several organizations oith overlapping interests. Some examples
 

cf organizations with overlapping interests follow:
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The Faculty 9f Agriculture g9Mal University. The Faculty
 

of Agriculture of Gomal University at D. I. Khan started func

tioning in the 1980-81 academic year. Like the NWFP-AU, both
 

B.Sc. (Honors) and M.Sc. (Honors) degrees are offered. B.Sc.
 

specialization is limited to agronomy, agricultural chemistry,
 

plant breeding and genetics, soil science, and food technology,
 

entomology, horticulture, and animal sciences. The M.Sc. is
 

offered in agronomy, agriculural chemistry, and food technology.
 

During the 1982-83 year, there were 144 B.Sc. students and 9
 

M.Sc. students. There is a teaching staff of 30, of which 21 are
 

assistant professors and 9 are lecturers. This Faculty of
 

Agriculture is attempting to follow the curriculum and courses of
 

the NWFP-AU, but with a more limited staff, all of whom hold one
 

or more degrees from the NWFP-AU or its predecessor colleges or
 

faculties. Only two faculty have Ph.D. degrees, one from a U. K.
 

university and one from a university in Turkey.
 

With the upgrading of the NWFP-AU through a strengthened
 

curricula and improved teaching-learning processes, and research
 

and outreach programs, it will be difficult for the Faculty at
 

Gomal University to emulate the NM,-U by offering degrees in
 

more and more areas unless this Faculty' is strengthened in many
 

ways, all of which will require financial and personnel resources.
 

Thus, the overlapping interests of the NWFP-AU and the
 

Faculty of Agriculture of Gomal Univeristy present a good example
 

of institutions that have normative linkages. The existence of
 

the two degree-granting agricultural institutions raises such
 

questions as the following: Is there need for two such institu

tions in the NWFP? How can the costs of both be justified? Can
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the Faculty of Agriculture (GU) maintain standards near those of
 

the NWFP-AU as the latter is upgraded? How can the overlapping
 

interests of the two institutions be worked out in a way to
 

support most effectively the agricultural development of the
 

NWFP?
 

The alternatives would seem to include the following (and
 

perhaps others):
 

1. 	Phase out the Faculty of Agriculture, Gomal University,
 
and consolidate all NWFP higher education in agriculture
 
at NWFP-AU.
 

2. 	 Make the Faculty of Agriculture, GU, a constituent
 
College of the NWFP-AU.
 

3. 	 Continue the current arragement.
 

Alternative I seems worthy of consideration in view of the
 

personnel and financial costs of having two degree-granting
 

agricultural institutions in a Province the size of NWFP.
 

Alternative 2 would have the advantaqe of close working
 

relations between the College and the NWFP--AU, i.e. a mechanism
 

for working out the overlapping relationships would be provided.
 

The work of the constituent College would probably receive higher
 

priority at the NWFP-AU than at Gomal University.
 

Alterinative 3 is likely to lead to a widening gap between
 

the quality oy B.Sc. and M.Sc. holders at the two institutions, a
 

result that would not be in the best interests of either
 

institution.
 

The Desi211 Team did not study this question in detail;
 

however, it is of sufficient interest to the agricultural re

search, education, and extension of the NWFP-AU project that it
 

is recommended that the issue be given thorough analysis and a
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policy decisicn be made regarding the future of the higher educa

tion work in agriculture at Gomal University, D. I. Khan.
 

Other illustrations of normative linkages, i.e. overlapping, 

in the Province are those with the agricultural (crops), live

stock production work in the Livestock Department and the Veteri

nary Department; the relationships between the outreach program 

of the NWFP-AU and the Extension Department; and relationships 

with the University o+ Peshawar in such areas as Home Economics 

and Agricultural Enqineerinq. Special attention to research was 

given in Chapter 3 and to outreach in Chapter 4. The interests 

of the NWFP-AU and the research and extension systems of the
 

Province are clearly overlapping and demand careful consideration 

by the leadership of the several organizations to see that the 

work of each is complementary and mutually supportive of the 

other. Once understanding has been reached regarding divisions 

of responsibilities, it may be dosirable to have sigrw1 Memoranda
 

of Understanding setting forth the understanding and the mech

anisms to be used on a continuing basis to assure that the pro

grams are non-duplicative and contribute to the agricultural
 

development of the Province. 

The future o+ work at the NWFP-AU, in some areas, is some

what contingent upon developments at the University of Peshawar.
 

Efficiencies of use of faculty is likely to demand interchange of
 

personnel, particularly in the arts and sciences, support of the
 

program +or women, and in the agricultural mechanizatic'/agricul-


Lural engrineering area.
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Relationships to the Pakistan Agricultural Research Council.
 

PARC, at the federal level, is taking the leadership "--to under

take, aid, promote and coordinate agricultural research, arrange
 

the ex-peditious utilization of research results, establish re

search institutions, arranqe training of scientific manpower,
 

maintain reference and research library and generate, acquiri- and
 

-1
disseminate information relating to agriculture."' 1 Strong re

search systems are characterized by strong federal and provincial
 

(or state) systems that are mutually supportive. Therefore, it
 

is imperative that the NWPF-AU work out strong relationships with
 

PARC and its National Agricultural Research Centre. There are
 

many mutually advantageous opportunities in close cooperation
 

with PARC and NARC. Among them are: faculty and staff exchange;
 

complementary efforts in manpower development; participation in
 

nationally coordinated research programso NWFP-AU faculty and
 

participant trainees conducting research at NARCI student
 

internships at NARC; scientific literature exchange, etc.
 

The Management Program for Technology Development component
 

of this project, coupled with the NWFP-AU component, is an excel

lent combination of mechanisms for smooth working relationships
 

among federal and provincial research and education institutions.
 

In view of Lhe lag in developing either strong federal or provin

cial research systems in Pakistan, the realization of the need to
 

"catch up" with other countries, and the shortage of trained
 

manpower and other resources, there will be need for continuing
 

1
 -
1 Amir Muhammed, Agricultural Research Systems of Pakistan,
 

1982, pp. 11-12.
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attention to linkage management between provincial and federal
 

leadership in the research system.
 

Diffused Linkages
 

The new NWPF-AU will have many important diffused linkages
 

to individuals and informal groups. The University can be suc

cessful only if its outputs and services are recognized ana
 

appreciated by farmers and agribusiness men, the families of
 

students and prospective students and graduates, and the teachers
 

in primary and secondary schools. The informal relationships
 

with political and government leaders at local, provincial, and
 

federal levels are the sources of support throughout the politi

cal and social system. While these linkages are "diffused," they
 

must be considered extremely important; indeed, the success of
 

the new Agricultural University will depend, to a large degree,
 

oi these persons and groups recognizing that the outputs and
 

services of the AU are contributing to their incomos and general
 

welfare. If this is the case, they will, in turn, serve as
 

sources of support for the University and have positive influen

ces upon the leadership of other organizations in the po'.tical
 

system.
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CHAPTER 12
 

FINANCIAL REQUIREMENTS AND ANALYSIS
 

GENERAL
 

The development of the NWFP Agricultural University is a
 

major undertaking in terms of scope of wcrk to be completed, the
 

anticipated length of the project comprising a series of phased
 

activities, and the resources required to meet the overall objec

tives of the program.
 

Summaries of technical assistance and staff development rre

quirements appeared earlier in this report. It is the judgement
 

of the Design Team that this level of activity is necessary to
 

bring the Agricultural University to the take off stage from
 

which self-sustaining growth will result.
 

As shown in Table 12.1, the entire program over the next
 

aeven years is estimated at cost $51,525,000. Although some
 

outside assistance was given to the antecedents of the Agricul

tural University, currently no other outside donor is engaged in
 

developmental assistance to the institution. Therefore, .ne AID
 

Project, which will provide 100% of the costs of the proposed
 

activities, supports GOP efforts which to date have been unsup

ported by other donors.
 

Four summary tables are provided on the following pages.
 

Table 12.1 summarizes project costs by fiscal year and source of
 

funding; Table 12.2 describes project costs by expense category
 

and source of funding; Table 12.3 provides a summary of project
 

costs by project component; and Table 12.4 shows AID funding by
 

foreign exchange and local costs. Supporting analyses sheets
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TABLE 12. 1 

SUMMARY OF PROJECT COSTS 
BY FISCAL YEAR AND SOURCE OF FUNDING

(000)-

FISCAL YEAR 
Source of Funding :-EY 84 FY R5 FY 86 FY 87 FY RP I. FY 89 FY 9 Total 

. A.i.D. 

a. Loan 

b. Grant 18,687 6,670 10,770 i 4,403 4,645 3,570 2,380 51,125 

it 

2. Mondale Rupees 

3. G.O.P. 
+ 
!ii 

I ± 
I 1*I 

4. Other Donors 
_ __ _ __ 

* 
___ _ i __ __ __ __ __ 



TABLE 12.2 
1/ 

SI*:M..Y OF PKCJECT COST-

BY EXPENSE CATEGORY AMD SOUCE OF FIND1NG 

($ ouo) 

Life of Project Fundang 
Expense Category.?/ A.I.D. DOLLARS 

Loan t Total tMondale
Rupees G.O.P. Other

Donors 
_ro a 

Technical Assi stance 

a. Short-Term 5,098 

b. Long-Term I14,64o 
Sub-Tota ' 19,738 

Training 

a. UI.S. 

ii ) Lung-Term ,** -'< 

b. '7i, rd C.: ur2try 

12.) Iorn-Term 

,rm 
C. -

a. V\ }.;Lc] s (93 
a. ViA~er1 C I S 

b;'.. (, 1,-. 

a. C y, ir'"Cr:-:-'!16000 

U.: '-- c..',,n 60 
. ... .. . .. . . .. * 1. . . . . . . 

C." 
' 

...... - . 

['.;.:- .. .. T .4 
(.. ) £. .. 

C: L$ " " :." -,C f ~,*i: 



____________________ 

SUMMJ,.ARY O' - ..... 

BY PROJECT COMPONENT, EXPShE CATmEGORY_ AND SOUPCE OF FUNDIG 

(4; 000) 

.Life of Project Fundaing
Project Component 
 .... ........ 

AM .D .. ars Mondale Other 
L Rupees G.O.P. onorsLoan Grant Totaj 

1. Component A-Program Dev.
 

a. Technical Assistance 19,738
 

b. Training 6,01)I 
c. Commodities 4,678
 

d. Other Costs 
 60
 
Sub-Total 
 30,1477
 

2. Component P-Construct ion
 
a. T.'-d. cal Afss sttur:ce 2,000
 
"n. -d. Construction lI,(OO0


Sub-Total 16 0, 

.. Cron,z~nt C..


a. -d. 
 I
 
Sun-P. ti.'"'
 

.. . .. . ....
.. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . .. . .. .
 . . . .. . . . .
 

4~. Comprn,-,nt D
 

-.. SuL. 

'f :; P A L 16,14yt7]
 

6 4,(( 
. . ... . . . . . . . . l. .
 . ..
.... .. .......... .. . . . . . .. .. . . . .. . .
..... . .... 125
. . 1......
. .
 



TABLE 12.4
 

SU":-'.APY OF A.I.D. FUNDING 
BY FOREIGN EXCHAGE (FX) AND LOCAL COSTS (LC), EXPENSE CATEGORY AND FISCAL YEAR
 

($00)
 

FISCAL YEAR FY 144 FY S5 FyFY 	 87 FY 88 FY 89 FY 90
 

,A.i.D. _ llar . P. Fl,1 i- A..D. ".111,ir 'A.I.D. Dollar A.I.D. Dollar .I.D. Dollar \.I.D. Dollar 
. L . .m ,-r3. 1'r.t Loan Grant 'Lon Grant Loan I Grant oan Grant 

___ L__L s S., FC C__ LC X LC Rs FX RsrP .IL FsLC L AL . Rs XCLI R F LC Rs XILCJ FX I LC :XILC FX I LC Rs 

1. T.chni ca1 , 	 .1A, s 'tanco 	 a 32a 

.,. 	 ,.nrt-t,r: .14 .33,2 493 284 I4801283 393'213 
t,. 	 Lnnq-t.er," 7521335 15.3 ];',a l071 1309,1037 1445 1225 099 983 670,567 

-	 i l7 501 , 3-10. I O4 1742 1RR 1 13 5('nq 1579_1 M1f"IRI C , 

a.U.S. 	 , 42. 	 Tra'ninq I 3d . , I i l t1 II 

) Short-tnrm, I I 136 i 23 1;3 2' 224: I41,
 
i-) Len-tern . 11108 760 5' 290,4 45: 351 231 8S 8
 

b. 	 ThirdShjrt- ten i F,, F F Fi: Countr" 

iii Lon1-termh
 

, os. Support J ! I 1n 1 30 0 1lol300 , 40 	 400 0 . in-Country F, 1300 
I I 129 41 40 300 uo dloa 1__ 177 	 N1 37j ! 5221 37 1362.32 

3.Co"odities
." -b.Other , 2000:, ,Oj 	 500 I I 250 i I 233 

Sub-Thial 	 D I i i2501 a 235 

4. 	 Other Costs , F i - . I 
-. Construction) 12504,'nfl, F - [0 I50'
b. Evaluation 2535
 

Sub-Total F . 2500! ',' , _ i 35o 

TOTAL I 16 s7J6-, 4311 _3i :o405?i5739 2354.649 1?z-ozgz 15791661 06311001 
C o n t i n g e n c y 6 n, I . 1 1

__________________I ___s 	 23 I 5 8 0 O n _j 	 iF F636'1061 431 ;15 40 1' 1 235 11651 __ 1 1 231 192J 
GRAND TOTAL 169931690 i 14742 1928 I 14457 163131 1 J 1258911814 2112 117172533i 12101737 h 7 

Rs = Mondale Rupees
 

-See also Volume I. report of the A2.E 
firm. 

http:Lnnq-t.er


providing information on the development of estimates of various
 

components shown in the tables, summaries of unit personnel
 

requirements, technical assistance needs and staff development,
 

and a summary of commodity allocations by department are shown as
 

analyses sheets 12.1 through 12.11, respectively. More detailed
 

commodity and equipment nneds are available but are not included
 

in this report to reduce bulk.
 

Project costs are defined as anticipated sub-obligations or
 

commitments of funding through PIO's, contracts, or purchase
 

orders. Inflation was calculated on the basis of 10% for foreign
 

exchange costs and 20% for local costs, all compounded annually.
 

A contingency factor of 10% was applied to all costs. Local
 

costs, where shown, are expressed as dollar equivalents at the
 

exchange rate of US $1 = Rs. 12.91 as of 22 June 1982.
 

Cost estimates for the construction phase of the project are
 

shown as aggregate amounts and must be considered preliminary.
 

While the articulation between the Design Team and the A&E team
 

has been as good as could be expected, the A&E Team did not
 

include a cost estimator, preferring to devleop estimates at
 

headquarters after the master planning concepts had beon reviewed
 

and approved by the Design Team, the NWFP-AU and USAID/ARD. The
 

Design Team supports the conceptual framework developed by the
 

A&E Team and reactions from the Agricultural University have been
 

favorable. The final report of the A&E Team, which appears as
 

Volume III, includes cost estimates based on locally or inter

nationally accepted standards for construction estimates. Thus
 

the fiqures included for construction in Tables 12.1-12.4 should
 

be considered as indicative only with such adjustments as may be
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ANALYSIS S1IEET 1?.1 

e0lRKSRHE T 

FOR CALCULATING COSTS OF LONG-TERM TECiNICAL ASSISTANCE
 

____________ i(4) (5) (6) (7) 
4 -yF I FY 87 FY 88 FY 89 FY 90 

. . . . ... _-_ _ _ _ _ - _ R s.$ 	 Rs. $ Rs .
 

-
".". " .: ..r ii' ; . '" 3 . i : ]? 6 33 0! 1,'0 200000...	 16.. 0 181000 i. 


i. 	 O0- 55500 61000j 671001 738000 1 

A. 	'rv.l a.nd Relatedi 
!'xpe'rses i I 

. Recurrenlt 500 9 ,., 00 329600 155500! 	 224000 

V'), coss 1737 299400 j 359300 431100 517400! 
treCosts .7750 35730C .r.rf 514500; 617400 740900 e89100 

162500 195000 234000 280800! 337000 404400 485200! 
5. 	 'Ou'"q _xpenses ij 

i. "Recurrent 0 279600 3355P0 402600 483100i 579800 695700 
2 -T 381000 457200 548640, 658400 7900001 948000 1137700i 

C. Office Weses" 	 I i 

i. ! "CReCUr'ent I Iun.O 	 - Ti _ _ _ _ _ _ _ .It !__ 

i54500 Qa.o0 179000 15117 00 1S7 J"001I04'404 705800 2285300 27;300 2742300 248900 329080012738001394910
1
 

f I f (730Cw (123000) (147500) (177200) (212600) (255100) (306100) 
Z- Inflation :"Ct '.. annually 

-"Inclua,(, -.n "s:rhet '- Caluiatit' Prolect 0Zckstoopinq Costs. 
-'Droject Equip-' ano, Su,1.'ies irncludPJ in Backto-'ina Cost estimates, vehicle in Commodities list. 
-/Expressen 1i Dollars usnQ RS. 12.9 = $1.00, ratp current 22 June 1983. 



ANALYSIS SHEET 12.2 

ESTIMATES FOR LUNG-TERM TA - 83 RATES 

Line 1teiii 	 Rs. 

A. Annual Dol lar C:osLs 

1. Salary 0; 50 k:yr-) 	 50,000 
2. 	Fine (14.8.. incl. DBA
 

i nsurance 1 400
 
3. Al lowances 

a. Post Dif+erential (25%) 12,50U 
b. Sunday Differential 	 2.500 
c. Education Allowance 	 i5,c)0 

4. Other Direct Losts 	 1,OU(-' 
5. Indirect Costs (18% o-f 1-4) 15.,50.) 

lotaJ 	A-nnual Costs 129C 

B. Onle--MU CostsmeLallar 

I. ]Jnt. per tiem tL post 	 1 ' 
z. int. w,.r hem f o T L.St 	 , Usl 

.. JmipmerlL [.V Lu post. 	 2.5CI 

bhilpmuitI. tJU-b to(C) poust 	 2.000 

Irt. Ci emI. per tot [led ical Travel 40~i 
i. Storo oe or HHE in Ii. .	 2. UOO 
S. HL SehIold p.iO.11I'ves & Equi p. 17.50) 

9. lnduire'ct Cost '.18". of 1"-8) a .700 

ToL,1 	 One-li me Costs $4-0,_1) 

C. Annual Rupee Costs 

1. Travel 
a. a.r and oer dien 	 75.000 

l. Housi ri Expense (rent, Litii it1es, etc. ) 	 233.000 

T.tal Annual LosLS 	 Rs. .,8 oo 

U. Ure- fi me Rkipep.. Cost S 

I . At r i VaI L'St S 
a. lTro ej to, post 	 113.750) 

b. Medical tt avel /Emerqency travel 	 44,500 
c. Inland shipment of HHE and FOV to Peshawar 15,U00 

2. repar ture Cost's 
a. Fravel trore post 	 113,750 
b. Snipment HHE from post. 	 110,500 

181b
 



4. 

c. Shipment. POV from post 
d. Shipment UAB from post 
e. Inland shipment HHE and FOV to Peshawar 
. & R 'I ravel 
HnusirI Lx1,. (tur-ri ture, drapes, TLE, misc. 

32,500 
26, 000 
15,0C) 

162.5J( 
C81,00 

Icp,> (Jne-1itije CLI,~5tSqjJ ~. 1 

Total C.ust fur LunO--Ierin ro- $152, ufi0U) Rs. 1 ,.,22, 
( 1.8 1, 

i C) 
c-(:3) 
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r..,. . . , r 

S 

...... . 

,11. . " Re atedI 

,•.. r'rr'l 1.5l3 

--." r.;t., riA 

n I . ,I;I .H, 


;;,,,'-,. A-.
AA 


rr "" 


. "0N 


._.____.. 


1005.-	 549300 


..... .(42G0)F
S'.;.I l', :. i,Ir -- D a, ,,,I.1 , 

', .rr-I.r. ', 'conr- 20' ,n,,ii -. 

-' Whirin incjud-d in Cr',,,lil its i-i. 
4/Expr;e.I in OIlars usin(i R-. 12.9 - 1.fl. 

, ,, 	_-i_ _ JECi BACKSTOPPING 

, r. a7 FY 88 


. " - _i s. ,Rs. 


12-1100 ! 1252001 


N15000 :IA NA
;A 	 MA 
. _ ___. _ _ _ _ ,_ _ 

P_202200 ,11,600 291200 I 349400! 

:0. NLA NA NA 

N 

NA 	 NA 

f3511) 429100 "514900 	 617900 


NA NA NA NA 

. . .___... .. 	 .
 

94100 	%9MO 101500 nu10 113800 806100 !125200 967300 


(43400) (52100) (62500) (7500) 


rat.rrm-,-Int 22 Jire 19R3.
 

Be~ Avczilxbe
 

Fy Q 

$ Rs. 

137800, 


NA 


'
 

419300 

NA 

NA 

741500 


NA 

137800 	1160800 


(90000)1
 

FY 90
 

S
 

157500 

NA
 I 

503100 

IA
 

j NA 

88000
 

:NA
 

157500 430290
 



ANALYSIS SHEEl 12.4
 

ESTIMATE FOR PROJECT BACKSTOPPING
 

Line Item 	 Rs.
 

A. 	 Annual Dollar Costs
 

i. 	 Sal ar ies 35,
 
a. Campus Coordinator
 

(.50fte 44) k/yr) 	 (.0,0C') 
b. Secretary (i.) fte) 	 j15,(,)0) 

2. 	 Fringe 12. 09 4,250 
3. 	 Office Expense 24,u0 
4. 	 U.S. travel 5Q() 

5. 	 international per diem 60u 
6. 	 Indirect Costs 28.9% of 1-5 V9,1/5
 

$ 35,525
 

B. 	 One Time Dollar Costs
 

I. 	 Field Office Equipment 15,UuU
 
(WP, typewriter, telex, etc.,
 

15, 000 

C. 	 Annual Rupee Costs 

1. Ut-ice Expense 	 298, U1)) 
a. Administrative Assist.ant 	 (6C. (001

t60,-t)
b. Secretary 
c. Driyeri (4k 24 k/vr) 	 (98. ()(. 
d. rel econTMunications 	 3u, ) 
e. Utfice Supplies 	 (5ut(),) 

2. 	 Travel for Campus Lcord/_iec Visitor IbBSq5600 
a. Airfare (3 R1 @ 44,50H.) 	 (13'.50C) 
b. In-country per diem (6 weeks @ 462/day ( 

46b ,5(SUU 

D. 	 One rime Rupee Losts
 

1. 	 Off ice E.xpenses 82,8du 
a. Furniture and furnishings 	 (37.800) 
b. Office renovation 	 (2.ij, )O) 
c. One-time office supplies 	 5, u00) 
d. Vehicle rental 	 k20 ,,)) 

rO IALS 	 $1 (Iu,525 Rs. 549', X(J 

IFJle 



ANALYSIS SHEET 12.5
 

WORKSHEET FOR ESTIMATIONS OF SHORT-TERM
 

TECHNICAL ASSISTANCE COSTS
 

Dollar Costs Rupee (Local) Costs
 

A. Dollar Costs
1 /
 

Number of months x total
 
monthly dollar costs $ 3,139,220
 

B. Rupee Cost 
2 /
 

Number of months x total
 
monthly rupee costs 


3/

Trip Costs-
C. 


Number of round trips from
 
U.S. x: $ 

-
D. Post Differential '
 

Number of work days over 42
 
calendar days in-country x
 
daily rate x 25% $ 


E. Sunday Differential $ 


Total Costs of Short-Term
 

Rs. 15,470,000
 

75,200 8,554,000
 

195,000
 

26,320
 

Technical Assistance $ 3,503,740 Rs. 24,02 4,000 55 
$ 1,862,325 

1/476 mos. x $6595/mo.
 

V/476 mos. x Rs. 32,500
 

3/188 round trip x $0
 
188 round trip x Rs. 45,500 

4/3,900 work days x 200 x 25% (Peshawar PDA = 25%) 

!/Expressed in Dollars using Rs. 
12.9 = $1.00, rate current 22 June 1983
 

181f
 



ANALYS1S SHEEI 12.6 

ESTIMATES FOR SHORT-TERM TA - MONTHLY COSTS. 83 RATES 

Line Item Rs. 

1. Salary (N 50 k/vr) 4. 20 
2. Fringe (14.8% incl. DBA insurance) 625 
3. Sunday Differential 14N 
4. Other Direct Costs b0) 

5. Indirect Costs (18% of 1-4: rounded) 1,000 
b. Travel 

a. in-country 5,000 
b. Local per diem 27,5u() 
c. International travel 45,500 
d. International per diem 401u 

Total Costs $b,965 ks. 78,u00 

Rounded up to 

181g 



ANALYSIS SHEEI 12.7 

ESTIMAFES FOR TRAINING EXPENSE -- 8:- RATES 

Line Item 1 ks. 

. Recurrent Costs 
a. Academi c/Lonq-term 
b. Short Lourse/Study 
c. Third Country 

four 
14,6C"0/vr 
3 , 4 / mo 
1, 21(/mo 

One-lime Costs 
a. International Air Fare 32, 5( 
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___ 

____________ 

ANALYSIS SHEET 12.8 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS
 

(1) ,'(2) (3) (4) (5) 	 (6)
 

Unit (Area) umber Required Currently Available Deficit Estimated 	 Total New
 
(2) - (3) Attrition Personnel Required 

89 (4,+ (5)= 159208 88 	 120 

5
General Administration 6 1 	 5 0 


z. 	 Plant Science 78 40 38 10 48 

213. 	Engineering App. & Food Te4. 36 I 15 21 0 


4 14

4. 	Animal Husbandry 17 7 10 


1 14
5. Rural Social Science 36 I 23 	 13 

Learning Resources Center 27 I 2 	 25 22 47 

1. Continuing Education Center, 8 0 8 2 	 10
 

9. 

2 .
 

13. 
15. 	 _____________________ ___________________ 

14._
 



ANALYSIS SHEET 12.8 (continued) 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS 

1 

2. 

3. 

4. 
5. 

(1) 

Unit (Area) 

GENERAL ADMINISTRATION 

Vice Chancellor• R~esearch 

Directors of Instruction/Outreach 

Deputy Vice Chancellor 

Dean of Women 

(2) 
Number Required 

6 

1 

3 

I 

(3)F 
ICurrently Available: 

,! 

0 

C I 
_I _ 

(4) 
Deficit 
(2) - (3) 

5 

0 

3 

I 

_ I 

i 

1 

It 

(5) 
Estimated 
Attrition 

0(4 

0 

0 

0 

0O 

(6) 
Total New 

Personnel Required 

(5) 

0 

3 

: 

I 

6. 
7. 

_ _ 
_ 

9. _ __ __ 

11. 

12. 

13. 

14. 

15. 

_____________ 

j 
1 
I 

I 

...... 

_ 

_ _ _ 

_ 

_ 



ANALYSIS SHEET 12.8 (continued)
 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS
 

(1) 
Unit (Area) 

Plant Science 

l. Horti culture -

(2) 
Number Required 

78Ti 
15 

(3) 
lCurrently Available 

40 

4 

(4) 
Deficit 
(2) - (3) 

38 

11 

(5) 
Estimated 
Attrition 

10 

0 

(6) 
Total New 

Personnel Required 

(4) 8 

11 

7 

Z. Crq,ProLection-Ent. i-, Dath, 

3. Soil Science 

a.Arnnomy 

5. Plant Brpedinq & Genetics 

r Instrumentation Lab 

Weed Sci 

-

_7 

27 

12 

9 

2 

i 

( 

11 

8 

6 

5 

0 

16 

4 

3 

2 

2 

1 

5 

1 

2 

1 

" 

17 

9 

4 

4 

3 

7.Ag Chemistry 6 6 0 0 0 

\8. 

9. _ 

14o. 
12. 

13. 

iJ II__
i 

_ _ _ _ _ _ _ 

15. 



_ _ _ _ 

_ _ _ _ _ _ _ 
__ _ _ _ _ _ _ _ _ _ _ 

(I)'( 

Unit (Area) U 

Engineering Applicetions & Food Tech1 

1. Agricultural Mechanization 

2. rOod Technology 

3. Biology nridMicrobioioq,, 

ANALYSIS SHEET 12.8 (continued) 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS 

) 

( (4)Number Required iCurrently Available! Deficit 
(2)  (3)

36 15 2 

E __4 __ 4 

26 11 I 15 

2 0 . 

(5)
Estimated 

=Attrition 

0 

(6) 
Total New 

Personnel Required 
(4) +i(5) 

15 

. 

5. ___ 1 

I-

7. 

a. ____ __ 

I- 9- - ______J. _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _10. .
 _ _ _ _ 

F-_ 
_ _ ,-__ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 



ANALYSIS SHEET 12.8 (continued) 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS 

(l' (2) (3) (4) (5) (6) 
Unit (Area) Number Required Currently Available Deficit Estimated Total New 

ANMLHUBNR 
IL AY(2)17 7 - k3)10 Attrition4 Personnel(4) + Required(5)= 14 

_Nutrition _ 4* 4* 0 1 1 

Physiology & Animal Health 4 1 3 0 3 

. Animal Breeding & Mgt. 9 2 7 3 10 

13. 

_5._ _ _ 

;. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

M. ____ incudeinthseigues 
*0 Mca sicue nteefgrs I 



__ 

ANALYSIS SHEET 12.8 (continued)
 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS 

(3)F (4) (5) (6)
 

Unit (Area) 
 Number Required lCurrently Availb!e Deficit ' Estimated Total New
 
(2) - (3) Attrition Personnel Pequtred
 

1(4)
14
13
36 23
Rural Social Sciences 


1. Extension Education & Conmunication 5 ..... 4 

2. Div. Study of Rural Households 2 1 i l n 1
 

4
6 I 2 . 4 0 

3. Aq. Econc-i.cs & Rural Sociology 


1
4. Inst. Develo.:-nntal Studies 13 1? 1 


1 1 .
5. Islamic Studies 
 i0 
C L.. -, 0
I
6. Pakistan Studies 


0
00
4 4
7. English 


2 2 I 0 
8. Math-Statistics-Computer Applic. 4 

90. _ _ _ _ 

-_-r-- --.- - -- ,. 

1 
,__13. 


15. _-_'_

http:Econc-i.cs


AN4ALYSIS SHEET 12.8 (continued) 

SUMMARY OF UNIT PERSONNEL REQUIREMENTS 

(1) 
Unit (Area) 

LEAIPNING RESOURCES CENTER 

Library 

. Communications Services 

3 Computer Laboratory 

j 

(2) 
Niumber Required 

27 

15 

_ _ 3_ _ 

(3) 
lCurrently Availablet 

2 

2 

0 

_ _ _ 

(4) 
Deficit 
(2)  (3)

25 

7 

-5 

3 

(5) 
Estimated 
Attrition 

22 

9 

12 

1 

(6) 
Total New 

Personnel Required
(i) + (5) = 45 

16 

27 

4 

-5. 

_ _ _ t 

o 

1. ____ 

!. 

_____________________________1_________. 

I _________ __________ 

_________ 

_ __ ___ __.I __ _ __ 



ANALYSIS SHEET 12.8 (continueJ) 

SUMMARY OF UNIT PERSONNEL REQJIREMENTS 

11(2) 1(3) - - p ' (5) (6) 

Unit (Area) Number Required Currently Available Deficit 
(2)  (3) 

Estimated 
Attrition 

Total New 
Personnel Required 

CONTINUING EDUCATION CENTRE 8 0 _ 2 

1. Director CEC 0 0 

2. Resident Mgr __1___"1 0 . 

3. Information Officer 1 0 
05 

l1 0 
2 7 

4. Program Leaders 5 0 , 7, 

CD 5. 

6. 

7 .t10. 

6. , 

9. ________________________________________ 

10. __ __ __ __ _.....___ __ __ __ _ 

14.13. ,1 
_ 

---

14. ______--...--~----



ANALYSIS SHEET 12.9
 

U. S. TECHNICAL ASSISTANCE PERSONNEL NEEDS
 

Unit (Area) General Administration 

Administrative urit, discioline, etc. 

1. Advis1,r to V.!. and L8adR 

2. Adviser to D'. V.C. for Teachinq _ 

3. Adviser to Dy. V.C. for Research 

Adviser to Pv. V.C Outreach 

5 Unspecified Short lermii 

6. 

. 

Months! 1084 

60earks 
I __ 

5'_ :__ 

IO 

52 

7 

I 

1 

_ __ __ 

.... 

_, 

I 

1986 

__. 

_i 

_ 

_i 

--

1989 

98am 

_ 

-

_

K I 

1990 R 

co 8. 

9. 
- I_ 

1. 
_ 

10. - _ _, _____ 

12. 

14. 

_ _ _ 



ANALYSIS SHEET 1z.9 (continued) 

U. S. TECHNICAL ASSISTANCE PERSONNEL NEEDS 

Unit (Area) Plant Scienr-es 

A~imnistrative unit, disci1)I'ne. etc. Monthls! 9 1985-------- 19uS 1987....----. 719881. 1989 1990 1Rea rks 

Irrigation and Water Mgt. 2 
LI - I _ __ _ _ 

2.Soils Science 6--- ------ " ' -

-
Ent(xol ogist--Research b -----------

4. Plant Pathologist--Research 4 --- I 

. Weed Scientist--Research 4______________

. Entomologist--Outreach 4 "-----

7 Plant Pathologist--Outreach 3 ________

& Weed Scientist--Outreacl 3 

Horticultural Outreach--Fruits 12 ' _ , _ 

10. Horticuiture Outreach--Vegetables
11. Research Farm Mgt'--Horticulture i 

12
9 i -- .. I l- - i - -

13. Horticulture Research--Vegetables 13 f It 

14. Agronomist--Seed Technology 5 -

5 
15. Agronomist--Biometrician 



ANALYSIS SHEET 12.9 (continued)
 

U. S. TECHNICAL ASSISTANCE PERSONNEL NEEDS
 

,;nit (Are3) Plant Sciences--Continued 
_________ 

Aaministrative unit. discipline, etc. 

.. ontxnist-Forale or Range 1'1.9 . 

2, PilL frv -'ewe.rieat 
3. . ... .. .;i t Ih eei~' ---. j jizc 

4. !id _'.tBr, e ,--- Sjbea ns 

5. P;ant ihreder--i wed Crops 

5. u lspecIf. ShIort Term TA 

I 

j 

*AMcntris 

6 . 

3-

3 

5 

5 

14 i 

1984 

. .. 

1985 

T 

1986 

-

1987 

-

1_ 

____--

___-___ 

198q 

__ 

____9__98ql IB_____Rear 

1989 i990 

. . 

-___ 

-_ 

I -

Remarks 

CD. ______ _ _._ _,_ _ _ _ 

r1 ' 



ANALYSIS SHEET 12.9 (continued) 

U. S. TECHNlICAL ASSISTANCE PEPSONNEL NEEDS 

Unit (Area) Engineering Applications & Food Technology 
_____ ____7__l__ -1 r 

Adininistrative unit, aisciplire, etc. MonthsF 1984 I3E 19b6 

- ' - ! 1990 Re~iarks 

1. Adviser to Head, Ag. Mechanization 

9. Power and Machinery 

I 36 

2 _ _ _:_,_ _ 

1 

. _._ _' 

3 Irrigation and Drainage 

4. Food Microbiologist 

Food Processing Technologist 
5. __ __ __' 

6 Human Nutritionist 
I-. 
S7GlassblowerOD77 

_ 

12 

10 

9 

6 

_ 

I 

__ __ 

T 

_ 

-

, 

t- i 

-

' 

_ 

_ _ _ _ 

8. Equipment/Instrumentation 27 -- - - -

g. Unspecified Short Term TA 14_ _ _ _ _ _ - _ 

10. ,. 

13. I 
II- I*1 

14. _ _ _ __'_ 



ANALYSIS SHEET 12.9 (continued) 

U. S. TECHNICAL ASSISTANCE PERSONNEL NEEDS 

Uni t (Area) An_i_ l_ .... 

Administrative unit, discipline, etc._ 
-

Months i 1984 
-

1985 1986 

I 
1987 

-

1988 

_ __a 

1989 I 1990 

_usb_,_dy_ 

Remarks 

1. Dnt.rv Productiors/Adv. to Dean _ ._. 

2. eat Animal Prcduction/Adv. Dean I 45 L_________ 

3. Ani'al Breeder 

4. Poultry Nutrition .. 
. 

P; r ,Lihs'C-_ 
r...R r;roduct vc Ph ysioio jy 

I 

, 

i 
1 5 

15 i. 

A 
i 

4 
i 

-

I_ 
_ 

V torinary Clinician 

. For"jeUtilization -
.ot Science ________ 

i 15
i 

: 

1____i2_ 

i 

_ 
-- 4--i 

± 

-' 

_ 

1 
_ _ - __ _ _ _ 

:). S~epJGoa : tidte______________. _____ _____ 
-- 4 

- 4 

I;. 

Iz. i 

3. 

:ca r1'~ee,'nrt 
n',cifie Sho -tT 

_ 

TA_ 
rrl TA 

_ 

____ 

_ 

_ , -

_! 

I'.i 

-

_, 

4 -

I 

-

____ ____ ____ 



ANALYSIS SHEET 12.9 (continued) 

U. S. TECHNICAL ASSISTANCE PERSONNEL NEEDS 

Unit (Area) Rural Social Sciences 

Administrative unit, discipline, etc. Monthst 1984 1985 195 1987 1988 1989 1990 Remarks 

1. Adviser to Dean, Rural Social Sciencei 36 _ 

2. Adviser to Women's Outreach I :__,-

3 Ag. Economics--Program Development 7 --

4. Ag. Economics--Research 7 

5. Extension Education 10 

6. Math, Statistics, Computers 24 - - - - -

00 Unspecified Short Ten TA 14I 

12. , _____ 

13. _ _ _ _ _ _ _ _1_ _ _ 

14.______________________1 

15. _______ 



ANALYSIS SHEET 12.9 (continued) 

U. S. TECHNICAL ASSISTANCE PERSONNEL NEEDS 

Unit (Area) Learnin Resources Center 

Administrative unit, discipline, etc.! Months. 1984 1985 1986 1987 1988 1989 1990 Remarks 

1. Adviser to Director, L.R.C. 36 _ I | 

2. Library Adviser i I]_ __ I - -

3. Comrnunications Production 24 

4. Unspecified .h'ft Term TA 7 -

5. I ___ __ . 

I ; 
7. 

_ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

8. ... I 

__I____ ____ I 

; 1 
___ 

.iI 
__ _ _ __ __ 

Ii1 : 
,2 .13. _ _ _ _ _ _ _ 

_ _ 
_ ," _ _ 

, 
_ __' 

14. _ _ , _ _ _ 

15. 



ANALYSIS SHEET .12.10 

DERSONNEL UPGRADING SCHEDULE 

r.'*.':.e Genera' Aoinistratin_ 

,c"s reb-ra 1I.'4 '.= 986 1q.q7 1g88 1989 1990 Remarks 

_cc '. ..r of i.. i...o 

r r of c' 

- -r r O& , 

- . . -: - -iictr--- -, -; 
. ........-..... . ........... 

0. 0_ 

-, - -_ 

. 

.. ____ -- --

__3 

_____ ____ _ 

36 Mos. PhD in Education Administration 

3 Mo-. Non-Deorep 

Mos. Non-Dogree; 24 Mo,. M.3. Ext. E. 

I 3 Mos. Non-Dp rer; 
36 Mos. PhD Ed. Admir,istre,'Oon 

_ i 

:o. -__ __ 

I .' 

l:. - -i ' __ _ _ _ __ _ _ _ __,_ _ __ _ _ _ __ _ _ _ __ _ _ 



ANALYSIS SHEET 12.10 (continued) 

PERSONNEL UPGRADING SCHEDULE 

Unit (Area) Plant Sciences 

Sub-discipline or sub-area 1984 1985 1986 11987 1988 19b9 1990 I Remarks 

1.HOrticulture--. Ishtaq 
36 Mos. PhD--Tropical Fruits 

2.Horticulture--A.H. Shah 

3.Horticuture--A.F. Lodhi 

4.Horticulture--W. Mohamned 

5. Horticulture.:S. Mohamed 

_4 

_ - _ 

_ _'___ 

Major area to be determined 

Mos. Non-Degree--Administrative Tour 

VIIVtgtable Production/Outreach 

24 Mos. 1.S.--General Hort/Outreach 

00_ 

6.Crop Protection/Entomology--M. Shahid7..CP/Entomoloqy--.KarimullaIanI 
7. C 

8. CP/Entomology--M. Uaem 

9.CP/Entomology--S. Jan 

10. CP/Entomology--S. Khan 

I1.CP/Entomology--M.A. Shah 
12. CPIEntomnology 

! 

, 

' 

I _ 

5Htuu-12 
i 

_I 

_ 

_ 

I_ 

12. 

_ 

Mos. Non-DeMhre, Post 
I M1Mo na-Den ostCocn. 

12 Mos. Non-Denree, Post Doc. 

36 Mos. PhD nteratd Pest Mt 

36 Mos. PhD--Insect Pests Affecting Soybeans 

12 Mos. Non-Degree, Post Doc., Insect Pathology 

12 Mos. Non-Degree, Post. Doc., IiiStored CropsI.I 
I 36 Mos. PhD--Apiculture 

13.CP/Entomology 
14. CP/Entomology 

15IP/noolg I - I I . 

36 Mus. .,,,U--Insect Taxonomy 

24 Mos. M.S.--General Ent. w/Ext. Minor 

33Mos. Non-Degree, Field Trials________ 



ANALYSIS SHEET 12.10 (continued) 

PERSONNEL UPGRADING SCHEDULE 

Unit (Area) P_!ant._Scicnces__2CorLtinued)--

Su)-di;cipline or sub-area 

*cp/paL Patlioyogy--Amad Gul I 

1904 1985 1986 1987 

_________ 

11998 1989 

___ 

1990 

____ 

Remarks 

12 Mo Non-D1ng 
_pp-oePost Dc_._matnln 

2. CP/PlanL 

3 CP/Plant 

Patholoy--A.si 

Pathology--,. Ahnied 

-36 
---

- -

____ 

24 

MosMs 
Mos. 

PhD--Phytobacteriolog 

M.S., General Crop Protection/Outreach 

CP/,P 1It Patboloq, _ -36 Mos. PhD, Fungal Diseasas 

5_ OP/_Piant__Patho!_ jv . _____ - __ __ _ _ 36 Mos. PhD, Seed Patholoqy 

. fP/Pant Pahthoao-- .. hn 24 Mos. M.S., Funal Diseases 

-. _-ed_ S____e 

-nwot 

-l-,i---~ a- i/ d -5 ___--,__.. - - I I 

36 

36 

Ilos. 

"os. 

PhD, TaxonomyLSy-temics 

PnD, Herbicide Phy5sielogy & Biochpmitrty_ __ _ _ 

0 

, CP/Wea Science--M. 

CP/,!et S.cience.. 

- . ..,.... Science 

Farid 

%waz 

_ 

.. . . . . . . . 

-

_ _ 
:: 

_ _ _ _ _ 36 Mos. PhD. Biotic Control of Weed,I 
36 Hos. PhD. Chemica Control of ee II!S o i l 

36 Mos. PhD, Biochemistry of Herbicides/Reildys 

-, CP,'i-u Science _ 124 Mos. !.S.. General Weed Contro_jExt._inor 

3. CPleed Sclence L 24 os. M.S., General Weed Contro/Efxt, Minor 

l. Aronemy--M. 

SAqronomy--H. 

Salir 

i. 5hah _ 

_ 

__ _4 

____3 Mos. 

Mos. 

Non-Degree, Study Tour of Dept.
Resp3rch Farm Mgt. 

Non-Degree--and Qperations 

Organ. 



ANALYSIS SHEET 12.10 (continued) 

PERSONNEL UPGRADING SCHEDULE 

Unit (Area) Plant Sciences (Continued) 

Sub-discipline or sub-area 

1. Agronomy--B. Ahmad 

2. Agronomy--P. ShahI 

3. Agronomy 

.4. Agronomy--F.H. Taj 

1994 1985 

I 

i 

11986 19S7 

!, 

19H 1929 

,--

1990 Remarks 

with Minor 

36 Mos. PhDSeed Technolo .y_ if___,_enter,-ion 

36 Mos.-Ph-Oiseed CrolsBi owetrics 

36 Ius._PhIDFuray- ProuUL ti on/Rdnqe Mqt. 
_,,-j Lcans and 

12 ",os. N,-jn-De(jree, Post Doc. t her ;'il sued Cros 

5. Plant Breeding and Genetics--Z. Ahmad i 36 Mos. PhD,_Wheat/Barley; Rusti~rough Resistanw 

GO 

. P.B.G.--H. Rahman 

7. PBG--S. Hassan 

36 Mos. PkiD, Maize & Other Cross-Pollinated Cro_ 
rtinT Qual ity 

'12 Mos. Non-Degree, Post Doc. in ', neat 

8. PBG--M. Ataullah Khan 

9. PBG--M. Ashraf
lO PG-K10. G Ama 

I 

.___ 
I 

I 
_ 

I

3 Mos. Non-De__ee, Departmental Administration 
.e.g.. Sunflower, 

24 Mos. M.S., BreedinQ Oilseed Cr-oos, Oulses, chickIjea 
24 Mos. M.S., Soybean Breeding 

PBG--A. Iftikhar 

Soil Science--J. K. Khattak 

_ i,__24 Mos. M.S., EvaluationTest, & Measurement 
Soil Tc t Respoinse/ 

_n3Mos. Non-Degree Procrin feveloi, -nt . 

1 3 .Soii Science--A. Bhatti I 336 Mos. PhD, Soil Phisic or Soil Microbiology 

14.Sc.il Sctience--Miss S. Parveen 36 Mcs. PhD, Soil Analysis 

15. Soil Science I • 36 Mos. PhD),_Soil sics 

16. Soil Science 36 Mos. PhD, Soil Genisis and Classification 



ANALYSIS SHEET 12.10 (continued) 

PERSONNEL UPGRADING SCHEDULE 

ti t (Arei) Plant. Sc_iencesContnud1... 

Sub-discipline or %ub-a-aj 1. 4 1985 1986 1987 ! i 1989 1990 Remarks 

I. Sool Scice 

. oil Science _: 

2. Soil Science 

-...., 

__.. '_, 

L ... . .IW...,:I RI~. i~.K'hi~i 

__ 

__.___Shah__ 

__ -- A 

.....

- - --

. ... 

_ 

,__- _________-______36 

. 

-

........... 

_______ 

i24 

_ 

36 Mos. PhD., Soil Microbiology 

Mos. M.S., General Soils w/Ext. Minor 

24 Mos. M.S., General Soils w/Ext. Mino;

36 Mos., Ph.D., Nutrition w/minor in Chem Anal 

Mos., Ph.D., Analytic Chemistry 

4 Mos. Develop Animal Coiony _ 

1 

J I 

00( i 

12 Mos No-ere Pos Do. ua urto 



ANALYSIS SHEET 12.10 (continued) 

PERSONNEL UPGRAD!NG SCHEDULE 

o 
0 

Unit (Area) Engineering Applications and Fnnd Thghnnlrn. 

Sub-discipline or sub-area 1984 I 1985 i 1986 

1. Soil and Water Mgt., M. Arshad 

2. Power and Machinery ,_______1_36_os,_T 

3. Workshop Skills -- ___ 

4 Structures , 

S. Ag. Processing, Electric--M. Tariq I 

6. Ag. Processing, Electric 
Io I 

7. Food Technology, Rafiullah 

8. Food Technology, J. Mohammad , __ __ __24 

9. Food Technology, M. Shamsul I ,__ 

Biochemistry _36 

1987 1988 1989 

_i 

.24 

__.___.__S 

_ _ 

1990 

.... 

Remarks 

24aI Moc. M, 3 q. Mech. & Extenign MthQds 

Ph.D. 

24 -!.s. Y. S. , Vo Tech 

24 Plo S Farm Structures 

-4 s. Non-Dere P- Mech _Program Develp 

os., .. S. 

F2,o E. J 
1 

.__-__----__'---_--'-__c ,_i2 

2_4fMos. M.S. Food Proc.s',;,, ____ 

os. 

12. I -

I3. 



__ 

______ 

---- 
-- 

__ 

ANALYSIS SHEET 12.10 (continued)
 

PERSONNEL UPGRADING SCHEDULE
 
Unit (Area) Animal HusbAndry . .. ..
 

..... .. .. .
.... ... . .
or . . . ...sur-ra . . i-
1 1994 1985 1986 -''
1 19FS 19890 19 90R e a kRemarksR ,uminant
NutPa . S. i. Shah 1 -I...... 

Nutritinnj, M4.Ani adllY-, Cattle an ry C ttle 6 Mos. Non-De ree -- -- 4tr............d.-
 36Mos. Ph.D.~36_Ph 0 a _QRuminant utri,ion
rr;ee Mq., T. <,,''. d 


4)j .,, , 9. Al 
- -. . .. ... S_.
-

.. 
 ... 
 . 03..... . 
. ....... 

- L id 
36 ,.PL h.D., poul_t- Disease,?4_H
lns. M.S. 

LDairv 2",r iru t o ,. hah 


Mos.. Pa i .........
 

-~~~~~~~~~~~~~~~~~~" . .... . . .. 
 . . .. . .. 
 . . .
 . 4 - M- I! . ar. Cat .Lie... 

- - - -; 

'- -- =.--= ... 'ru mn 
 ,' n
 

'
 a ll 

-"I"---
 - - - .. - -  _ 

...... 
.
. . .. ..
 

.. ..... .. 
 24 Mos . ,n-ir 

. , , ut l '! 

,d't,;,Go t .-ru' 
---.-,rA GoatrIn .. caL.,i*_ 

Y 
... . . .. . .. .. . ..,. . . - -

_..... i_ , c.___ . r
4 M'os.?1'._ .... i~~R , _ 

u ,,,:". 
! ; w.iw _arl .n.. 

.c 

---- " ". .. ... N.o,;' L LL. 
, - . - ~ - ~ _ _ _ _ _ _ _ _ -24 Mo s . M . S . . Nu t r i t i o n / i n Ex t . 



ANALYSIS SHEET 12.10 (continued) 

PERSONNEL UPGR.-DI1G SCHEDULE 

Unit (Area) Rural Social Science 

Sub-discipline or sub-area 1984 1985 1 1986 1;37 1988 '1989 1990 Remarks 

1. Agricultural Economics 

2. Ag. Economics, Ikramullah 

3. Ag. Economics 

4. Ag. Economics 

____ 

_24 

_____ , 

__24 Mos. M.S., Farm Mat/Farming Svster, 

36 Mos, PhD_,_"4rketing and Price -

124 'os_ ,'.SrMirkttino and Prices 

Gjarketinjnd Prices 

,. Ag. Economics 24 Mos. O.S. _Farm mqt. 

6. Ag. Economics 

7. Ag. Economics, J. Siddili _---_3 _ _os_
___________________________3Ms'.ofQr-

24 . S., '.rkct1 n D 

',or__-_ee,'e Den__t.A_,_,_,,_rat"t.~Ui'~itrtA 2r,_ 

____ 

8. Rural Sociology, J. Khan :vt 3- 'I 1 OfIerit 

9. Rural Sociology, M. Akram ,4 mO5. M.S ._ nerd! Rurdl Soc. 

Sociology 

11 Social Science--Dean of Faculty 

12.Ext. Ed., Head of Dept. 

13. Ext. Ed., Asmatullah 

14.Ext. Ed. 

15.Ext. Ed. 

16.Ext. Ed. I 

_3r 3 .Rural"a .Ph Corun icat lons & Soc-

3 

36 Mus. P _ _____. 

36 mos.L Pn.9. M.S. inE-t. E,, hen_ 

24 Mos. M.S., Adoption Pr,ces

36 Mos. Ph.D. 

3 Mos. Non-Degree, DeDt. Ac,,inist

n 

_.T ch 

__ 



ANALYSIS SHUET 12.10 (continued) 

SO1IEI~UPGRADI;,G SCHEDL.E 
i,, , t (At,) R,,,lAl S,,cial Sw-i.nc__ Cc!ti nued) ... . . 

- . . . . ... . .. 
U' u:*4-a -. .. ..... I-. .... . . . 

)* 
. . . 

19' 
. . . 

9 
._.._____ 4p9' 1989 1990 Remarks 

r~~~(~~~ 
-Lon 

*Hlb-.. - -.: -z_-- I 24 Mos., M.A. English as Second Language 

..;". , :l". I s, Ce; , ',r 
. ............. .. . . . . ....... .... 

_,_h_. 

. .. 

.. 

.. 

____ 

_24_ 

. .... ... ....... 
* 4 

. -24 

Mos., M.A., 
o ' 

Mos., P-, _ 

sh _ah 

F-.ig ish as 

Statistical 

1-2E________ 

Socond Languaqe 

-Mc-thods 
S-- ._-. . .......... !24 Mos., M.S. , Comrniter Science 

I-'
 

OD---_

... . . .. . 
J 



__ 

_____ 

ANALYSIS SHEET 12.10 (continued)
 

PERSONNEL UPGRADI;.G SCHEDULE
 

Unit %Area) Learning Resources Center
 

Sub-Jiscipline or sub-area f 1984 1985 1986 1987 ! 1 1990 Remarks 

2.os
2. Library Science 	 24 M.L.S.
 

2. Library Science . _ . . ... 	 . . 4 'A. _ .t _ .!.S. 

3. LibraryScience _ - -14 'As,. M._L_._S. 

4. Media-Carrel_perator 	 _ _ _ _ _ 	 2 Mos. Non-Deqire Study Tour 

5. Lanquage Lab Operator _ 	 " 2 Mos. NLon-e~rege Stugy_Tour

t. Ag. Cowvnunications/Ext. Ed., Dir of Di t_ 	 Ph.D. 

7. Radio Coamnunicetion 
 , _s. 
 M.S.
 

S. Video Communications _ __24 .Yos. M.S.
 

3. Print Media 	 _____24 ._, -.,S.
 

10. Publications Editor 
 2___-' .A.S.24 . 

11. Audio-Visual SpeLialist 
 24 ,s .
? ' ._
7 - I 

.
12 Graphics Design _ --" 	 Non-Degree Stidy_T,ur
 
13. 	Radio/Video Support Stu'V T 

I-- -~ n ------r v_ 

14. Maintenance Engineer 
 ___ 	 - 4 '.N'j., .on-Deree Tour Facto-.cs in US/Japin 

15. Photographer 	 --. 14-......M ,_us. 7,jn-ree Study Tour 

16. Computer Laboratory 
 24 Mos., M.S., Professionjl Pruyraw,/Cumputz.r Sci 

http:Facto-.cs
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A!ALYSIS SHEET 12.11
 

COMMODITY ALLOCATIONS bY DEPARTMENT
 

Agronomy 
 $ 160,000 

Horticulture 
 200,000
 

Soil Science 
 300,000
 

Plant Breeding 
 125,000
 

Plant Protection 
 hOO00
 

Agri c.!tural Mechanization 100,000
 

Food Technology 750,000
 

Animal :-J-a~.dry 300,000
 

Agricui,.r,2. C-m try 325,000
 

EXc.nsn n Fducr-tion nd Coamunications 19,000 

C .T.ur,ic.ti.:: T -Lir:g 15,000 

LC - Li rary L70,000 

IC - r.',i±S-

LC- Y...utc:r . ;'crulory 


7?0 ,O'C'
 

C, 0 c..Co;.t 
--

" .2" :: F ',-: ,n C.-iter b8 ,000 

Tc-._-. ', a _ :,* cm.._, 28 ,000 

? e ;..e]IIs 125,000
 

V ... . : -AU 
 500,000
 
Fi'oject ','.i el,. s 193,000 
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necessary to be reflected in the final Project Paper for the
 

Agricultural Education, Research and E-tension Project.
 

SUMMARY COST ESTIMATES AND FINANCIAL PLAN
 

The total cost of the project is $51,125,000, derived from
 

grant funds. The proposed obligation schedule for the dollar
 

grant is as follows (in $000): FY 1984 $18,687; FY 1985 $6,670;
 

FY 1989 $3,570;
FY 1986 $10.770; FY 1987 $4,403; FY 1988 $4,645; 


FY 1990 $3,380. A major proportion, 52.6%, of the AID dollar
 

be used to finance local costs under this project.
grant will 


Much of these costs will support the construction phase of the
 

NWFP Agricultural University Master Ca1 us Plan, but they also
 

include the costs for local-hire project staff, vehicle mainten

ance and repair, in-country expenses, and the local costs asso

ciated with technical assistance. These funds will be dispersed
 

in US dollars in order to maximize the balance of payments impact
 

of this program in accordance with the overall objectives of the
 

renewed US/GOP economic and development assistance program. A FAA
 

Section 6.12 (B) certification has been signed by the USAID/Pakis-


The
tan Missio-. Director and is made part of the project paper. 


remaining 47.7% of the grant will be used for the foreign ex

change costs associated with overseas training of Agricultural
 

University staff, commodities procured off-shore, and technical
 

assistance. AID will finance the international travel costs of
 

all participants under this project. A participant training
 

travel waiver which exempts the GOP from having to cover these
 

costs has been signed oy the USAID/Pakistan Mission Director and
 

is included in the project paper. Of the total grant,
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allocations by expense category are as follows: 12% for train

ing; 9% for vehicles and commodities procured off-shore; 38% for
 

technical assistance; 31% for construction and evaluation; and
 

the remaining 10% for contingencies.
 

GOP Contribution. The GOP will make substantial contribu

tions to this project through augmentation of UGC and other
 

grants to the Agricultural University for increases in staff size
 

and program responsibilities.
 

While much of this support will be derived from central
 

government funds, it is anticipated that resources will be made
 

available by the NWFP government for special projects associated
 

with the development of the institution.
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CHAPTER 13
 

TECHNICAL ASSISTANCE REQUIREMENTS
 

Long- and short-term TA needs were identified by Design Team
 

members working in close collaboration with faculty and
 

administrative staff of the Agricultural University. The project
 

will finance a total of 458 work-months of long-term and 455
 

work-months of short-term expatriate technical assistance. A
 

summary o! the TA requirements by faculty is listed in Table
 

13.1. In addition, short-term TA to install communications equip

ment and train Agricultural University staff in its use will be
 

provided under a sub-contract.
 

Table 13.1. Summary of TA Requirements by Faculty
 

Faculty or Unit 	 Long-term Short-term
 

1. 	General Administration 230 months 7 months
 

2. 	Plant Sciences 24 months 135 months
 

3. 	Engineering Applications
 
and Food Technology 36 months 82 months
 

4. 	 Animal Husbandry 72 months 133 months
 

5. 	Rural Social Sciences 36 months 80 months
 

6. 	Learning Resources Center 60 months 18 months
 

456 months 455 months
 

Long-term technical assistance is skewed toward policy-level
 

positions at the senior administrative level, comprising
 

approximately 50% of the long-term TA requirements. A
 

significant amount of short-term involvement is foreseen to
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support the in-country thesis research of Pakistani graduate
 

students sent to the United States for course work.
 

Long-term expatriate TA will consist of a Team Leader and an
 

advisor to the Vice Chancellor; advisors to the Directors of
 

Instruction, Research, and Outreach; an irrigation or water man

agement specialist; a dairy production specialist; a meat animal
 

production specialist; the latter two serving consecutive terms
 

and doubli g as advisor to the Dean of Animal Husbandry; an
 

advisor to the Director of the Learning Resources Center; a
 

specialist in communications production; an advisor to the Dean
 

of the Faculty of Rural Social Sciences; and an advisor to the
 

Head of the Department of Agricultural Mechanization. Slightly
 

less than 5.5 FTE per year will be required for long-term
 

expatriate TA.
 

Four hundred fifty-five months of short-term TA are pro

grammed over the life of the project in various academic discip

lines. Included in this is up to 63 work-months of unspecified
 

short-term TA to provide necessary flexibility for new program
 

requirements throughout the life of the project. The short-term
 

TA component may appear disproportionately large in relation to
 

more traditional projects. The plan to maximize in-count ty the

sis research 4. the NWFP-AU participants, as discussed in Chap

ter 6, Staff Development to Support the Program, requires on-site
 

tours by academic advisors in order to properly supervise the
 

research of the student and interact with Agricultural University
 

faculty and the resident TA assigned to monitor the student's
 

progress. But the Design Team expects more of a thesis advisor
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than to work exclusively with the advisee. Thesis advisors will
 

also be expected to contribute to overall departmental faculty
 

programs through such means as reviewing and critiquing depart

mental research projects, counselling individual faculty on their
 

current or planned research, offering seminars to specific and
 

general audiences, and other services that support departmental
 

research efforts. We anticipate that over the life of the proj

ect a number of thesis advisors will make multiple trips and thus
 

promote enduring linkages between the NWFP-AU and several U.S.
 

universities.
 

All TA will be provided by the University of Illinois at
 

Urbana-Champaign, the contracting institution, its cooperating
 

sister institution, Southern Illinois University at Carbondale,
 

and other appropriate institutions. The TA for telecommunica

tions procurement, installation, and training will be sub

contracted from the private sector.
 

Funds will also be provided to hire local staff for the
 

prcject administrative office in Peshawar. It is anticipated
 

that an administrative assistant, a secretary, and at least four
 

drivers will be employed. All local staff will be contracted on
 

a one-year basis with option to renew based on satisfactory
 

performance.
 

Detailed information onl long- and short-term TA requirements
 

and their scheduling are found in Chapter 12, Financial Require

ments and Analysis.
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APPENDIX A
 

THE NEW CURRICULA AND COURSES
 

Appendix A contains the details of the B.Sc. and M.Sc. level 
curricula and courses that were developed following evaluation of 
current curricula and courses and specification of guidelines to 
be used in building needed curricula. 

The new curricula and courses were developed by Aqricultural 
University faculty members and Design learn members in a truly 
collaborative manner. Virtually every faculty member was in
volved in discussion; disciplinary specialists on the design tedm 
permitted detailed irteractions with faculty members in faculties 
and departments. The details will need review, and some modifi
cations during implementation; however, the information on cur
ricula and courses in Chapters 2 and this Appendix are the result 
of many hours of consensus development through group discussions, 
seminars, and general meetinqs of University faculty and Design 
Team members. 

Contents
 

page
 

A. rhe B.Sc. Curricula 	 188 

D. 	 General University Courses 191
 

C. 	 Courses and M.Sc. Curricula 

1. The Arts and Sciences 	 192
 

2. 	 Faculty of Plant Sciences 201
 

3. 	 Faculty of Animal Husbandry 214
 

4. 	 Faculty of Engineering Applications
 
and Food Technology 223
 

5. 	 Faculty of Rural Social Sciences 229 
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A. THE B.SC. CURRICULUM
 

FIRST YEAR
 

Credit
Ist Term 


Orientation to Agricultural Professions 1
 
3
Introduction to Plant Sciences 


Introduction Animal Husbandrv 
 3 

English writino 3 

1 of 2 Mathematics I LF.Sc. (pre-med)] 3 

Biology I [F.Sc. (pre-eng)] 3 

Introduction to Computers 2 

15
 

2nd Term
 

Introductory Agricultural Economics 3 

Chemistry I for Aoriculture (including Organic and 
Biochemistry) 4 

Engineering Applications to Agriculture 3 
Animal and Plant Genetics 3 

2-akistan Studies 


15
 

SECOND YEAR
 

Ist lerm Credit
 

3 

Soils 3 
Animal Nutrition 


Mi crobi ol ogy 
Agricultural Program Development and Implementation 2 

I of 2 Mathematics II 2 

Biology 2 2
 

Islamiyat 2
 

15
 

2nd Term
 

Animal Hygiene and Disease Prevention 3
 
Field Crop Production 3
 

Management of the Farming System 3
 

Introduction to Food Technologv 3
 

Statistics 2
 

Seminar- (Careers, Internships and Academic Advisement) 1
 

15
 

Summer Internship 4
 

Women: (required.household studies internship) 4
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THIRD YEAR
 

Credit
1st Term 

Soil Fertility and Water Management (Food T.: Raw Material 3 
Handi ng)
 

3Introduction to Agricultural Communications 


Introductory Croo Protection 4
 
2
Islamic Studies 

Electi ve 
(or Ethical Behavior) 

3 

Aoricultural 
Chemistry II 

Development Problems in Pakistan -
15 

Crop Production elective 

1 of 2 Forage Production 
Horti culture 

Shop Practices 
Introductory Entomology 
Introduction to Breeding Methods in Crops
 

2nd Term
 

3Introduction to Rural Sociology 

Farm Forestry Practices (Food [.: Food Safety & Env. San.) 3 
3Animal Proouction elective 


Dairy Cattle and Water Buffalo Management
 

1 of 3 Sheep and Goat Manaqement
 
Poultry Management
 

Elective
 
Micro economics 
Animal Physioloqy
 
Plant Physiology 
Soil Genesis and Classification
 

Farm Power and Machinery 
3Elective 

Accounting
 
Plant Pathology or Weed Science 
Animal Breeding 
Chemical Effects of Processing of Food 
Agricultural Communication Programs 

15 

Summer
 
Required Internship (if not previously completed) 4 
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FOURTH YEAR
 

Complete the selected specialization as outlined below:
 

SPECIALI ZATION
 
(Years III and IV)
 

SPECIALIZA II] REQUIREMENTS 

A. 	 Year Ill (electives). If not taken in
 

Year II. may be taken in Year IV, sub

stitutin the courses taken as alter

nates in Year III as Year IV electives.
 

B. 	 Year IV: 12-24 credits
 

SPECIALIZA] ION ELECTIVES
 

-- 6-183 credits, total, of which
 

6 or more from faculties other
 

than the specialization
 

-- Chosen by student and advisor
 

in light of:
 
academic ability of student
 

career choice of student
 

plans for M.Sc., etc.
 

-- Leading to two options
 

D
C 


Career employment 	 Advanced study
 
or research
with B.Sc. 
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B. 	 THE NWFP AGRICULTURAL UNIVERSITY
 

GENERAL UNIVERSITY COURSES
 

Orientation to Aoricultural Professions, Year I
 

A multidisciplinary, global orientation. but with emphasis 
on NWFF. to: problems in food and fiber production, processing 
and distribution; thE: teaching, research and service activities 
of the UA-NWFP which are directed toward the resolution of these 
problemsZ and career and professional opportunities in agricul
ture. 

A one-credit course coordinated by the Deputy Vice Chancel
lor for Teachina but with integrated segments presented by each 
of the +aculties. Lach +aculty is to have one representative on 
the teaching team. One lecture and one small-group discussion 
period per week. Lecture sections limited to 150; discussion 
sections limited to 30. 

Seminar. Year II
 

A required seminar, meetinq one period per week during the
 
2nd term. The course will:
 

1. 	 Present work force supply/demand data and trends. 

2. 	 Review the options for specialization which will begin 
in the third vrar. 

3. 	 Suggest some bases +or selecting an option 

a. 	academic requirements
 
b. 	interests, talents, abilities, limitations
 
c. 	employment opportunitie.
 
d. 	 typical working/livinq environment 
e. 	 typical pay scale and perquisites 
f. 	 opportunities for advancement 
q. 	interviews/reports with recent graduates in typical
 

careers representing all options
 

4. 	 Provide orientation to the required internship.
 

5. 	 Provide orientation to the academic advisement system 
for Years III and IV. 

6. 	 Explain the implications of selecting the elective for
 
first term, Year III, and counsel students in making the
 
selection.
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C. COURSES AND M.SC. CURRICULA 

1. 1HE ARKI AND SCIENCES
 

Mathematics, Statistics,
a. 	Curriculum and Lourses in 


and Computer Applications
 

all students)
INTRODUCTION TO UOCMF'U[EkS (required for 


input
the basic microcomputer including:
Introduction to 


devices, output devices. central processing unit, random access
 

memory, and data storage devices. Understanding of programming
 

language, technique of flow charting a

with emphasis on the BASIL 


Probiem, and its application to simple agricultural problems, 
use
 

programs available for the microcompuof the packaged c:omputer 


ters applied to the solution of agricultural problems.
 

MATHEMATICS I 

An introdulctorV course required for those students with pre

med training. Included in the course are: Algebra covering
 

problems. permutations and combinations and their evalucount ,n 


ation, permutatiors with repetition, the binomial theorem, 
and
 

logarithms,
the binomi al series; 1riaonometry encompassing common 


funct tunn includinon trigonometric functions, logalonarithmic 
rithmi. c:L putatiur,. souul.ion of right triangles, and applica

problems of heiuhts and distances; and

tionis of Ir LUn omutry to 

areas, voJumes, and surfaces of
 
men suration or thecal(:,.1lati on of 


the course will be drawn
elementarv shapes-0. Fm: amples used in 


from agriculturp.
 

students)
MATHEMATICS 1l (required for all 


The course in-
Introduction to matricies and calculus. 


matricies, their determinants and manipulation; concept
cludes: 

of continuous functions, limit of function, important limits, and
 

derivative, the
functions that approach infinity; concept of 


chain function, power formula, and derivatives of the more 
impor

tant functions; and integration, indefinite integrals, definite
 

integrals, the geometric sianiticance f definite integrals, the
 

the standard intefundamental theorem of calculus, and some of 


grals. 

students)
STATISTICS I (reuuired for all 


A general introduction to statistics. using both continuous
 

and discrete variables. Includes: collection of primary and
 

secondary data and its geographical presentation; sampling; prob

central tendencies - mean,
abilitv distributions; measurement of 


measures of dispersion, such as mean
 median. mode. and qu Lriles 

deviation, siandard deviation, and coefficient of variations;
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curve fitting using least squares and simple regression analyses; 

the concept of confidence intervals; and significance testing 

using the chi-square, F-test. and 1-tests. Application of the 

above concepts will be made. usin typical data concerning agri

cultural problems and statistical packages available on the 

computer.
 

STATISrICS II (4th year elective)
 

0 statistics course for those students preparing to go on for
 

the M.Sc. degree. A recommended course for those in the social
 

sciences, plant sci2nces. and animal sciences. The concepts of
 
probability distribLtions and samplinq theory will be reviewed.
 

rhe course will incuode: e'perimental desiqn; one. two, three, 

and four way ia1,vsis ot var anc:e; analysis of covariance; simple 

and multiple lineat reciression; use o+ maximum likelihood estima

tors; and hvpotheuin tesLinq. Emphasis will be placed on appli

cation o+ the above concepts to statistical analysis of agricul

tural revearch data usin computer packaqes. For those students 

in the appropriate m-ricultural sciences. there will be a section 

of the course dealing with field plot techniques and their appli

cati ons. 

COMPUTER PROURAMMING (elective) 

introduction to computer languages beyond BASIC and their 

application to prooramming in solving agricultural problems. The 
main emphasis will be on prooramminq in Fortran but other lan

guages such as Pasr.al wil be tauqht. Students will be required 

to undertake several e ,:ample programs. Students will also be
 

introduced to data systems manaqement, such as sortino, updating
 
and retrieval o+ irformation from data I 11es. 
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b. Agricultural Chemistry
 

CHEMISTRY I
 

CHEMICOiL AND INSTRUMENTAL METHODS OF ANALYSIS
 

Credit hours - 4
 

(Lecture topics covered)
 

1. 	ACIDS AN.) BASES
 
Modern concept of acids and bases, dissociation of weak
 

and strono electrolytes, buffer solution, definition of pH,
 

working of pH meter. glass and calomel electrode, measure

ment of pH o+ a solution 

2. 	 C0LOR IMETRY
 
BEasic orinciples of colorirmeter spectrophotometry
 

F.LAME F'HIOTO1ETRY 
Methods and application
 

4. FOLbARIM.!!lRY 

Frinciple and worlina of a polarimeter. Mea.iurement of 

optical rotation, application and uses 

5. 	SAMPLING itND SEF'RI iO..
 
Importance ot representative sample; adapting methods
 

to comple i" L'temt,. importance of miXture separations 

6. 	CHR0MA']GHAFH1 LCI Ni).UL
 

F'rinciples. classification and application of
 

chr omatowraphy
 

7. F'.ROX.IMATE (.A.NLv.SIS
 
Determination of moisture, ash, fat, fibre, and protein
 

in food and feed
 

B. 	CARBUHYDRT'E
 
Definition of carbohYdrate. Determination of glucose,
 

fructose. sucrose, starch and cellulose in food and/or plant
 
and animal systems as appropriate (e.g., blood qlucose)
 

9. 	FAT AND OILS 
Chemical nature of fat and oil. Physical constants,
 

i.e.. melting point, refractive index:, specific gravity.
 

Chemical constants, i.e.. iodinn, value, saponification
 

value, acid value, R.M. value of fat and oil 

1:). Pf*OIE IN 
Definition. qualitative tests for protein. Quantita

tive determination of protein 
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Estimation of vitamins A. C, thiamine and niacin in
 

various commodities
 

12. MINERALS 
Principles of determination of sodium, calcium, 

potassium, phosphorous, iron and iodine by chemical and 

instrumental methods 

1. 	Determination of 


2. 	Determination of 

food and feed
 

3. 	Determination of 


4. 	 Determination of 

Carr Price method
 

5. 	 Determination of 


6. 	 Determination of 

water
 

(Practicals)
 

pH of a solution by pH meter
 

moisture, ash, fat, fibre, and starch in
 

protein in cereals and legumes
 

vitamin C by Dye method and vitamin A by
 

nitrogen and phosphorous fertility
 

chloride, sulphate, etc., in irrigation
 

7.* 	 Chromatographic separation of plant piqments or sugars in a
 

mixture
 

CHEMISTRY iI.
 

BIOCHEMISTRY 

Credit hours - 4
 

(Lecture topics covered)
 

1. 	CARBOHYDRATES
 
Classifica~tion into mono-. di, and trisaccharides, 

chemistry and properties of glucose. fructose, sucrose, and 
starch. Manufacture of sucrose from cane sugar. Intercon
version of monosaccharides, tests for carbohydrates 

2. 	LIPIDS
 

Classific ation nf lipids, phospholipids, waxes and 

sterols. Properties of oil and fats. Hydrogenation of oil, 

hydrolysis o fats and oils- Classification of fatty acids, 
rancidity and its causes
 

1his e:periment will be added when equipment and supplies are in 
pl ce. 
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• 	 .PRTN.N.ONLP (Ci 
Classification of protein, simple protein, conjugated 

proteins. derived proteins. introduction to the structure 

of protein mnimcules. Amino acid ciassification, formulas 

and 	properties ot aminro acids 

4. 	 V I.I AM I1'NS 

Introdu tion. phvsj olnical action, deficiency symptoms 

ani sourctes ci vitamins rA. D. E. K. and vitamin B complex, 

ascorbic a.-cid(. 

Sj. 	 ElNZ YIIE.S 

Nature of enzymes, classification, specificity of 

enzymes. factors affecting enzyme action 

6. 	 CLHMISrF:Y OF DIGES1 IIN 

...... (..:....
7 .	 ;iIE '. ".J ... . S 

Introd,.t-tjon to intermediary metabolism, Kreb's cycle.
 

Glvcolvsis, oycvooenesis. tglycogenolysis: role of hormones
 
_
in metaboli.c rectilation 

U. 	 ETAHOL ISM OF F-kROM NS 
Digestlion. und product: o+ protein metabolism, pathways
 

of protein ut Ii:'ation, urea formation, etc. Deamination,
 
transaminat tinn. decarboxvl ation
 

9. 	 METAOL.SM OF L YF'IDS 

Biochemical oidation of lipids, different theories of
 

fatty acid oiidation
 

1O. BIOLOGICAL JX.I.UJN A.N. ENERGY ME.FBOLISI 

Sources., phvsiological action. deficiency symptoms of
 

the followino minerals: calcium, iron, iodine, phosphorus
 

(Practicals)
 

1. 	 Preparation of exact N/10 NaOH solution
 

2. 	 Preparation of exact N/i) HCI from normal solution
 

3. 	 Determination of reducing suaar in a gur sample
 

4. 	 Determination of non-reducinn sugar in a qur sample
 

5. 	 Determination of acid value of an oil
 

6. 	 U..ter, in aion 04 saponific:ation value of an oil 

7. 	 De:termination ot iodine value
 

8. 	 DeterminaLion of casein in milk 
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9. 	 Experiment on enzyme purification (added when equipment
 

available) or assay of enzyme activity
 

lext Books 

I. 	 rext Book of Biochemitry by West and Todd
 

2. 	Physiological Chemistry by Harper
 

3. 	 Essentials o- Medical B:iochemistry. Vols. I & II,
 

by Dr. Mushtaq A'hmad
 

4. 	 8iochempi.stry by Dr. M. hlafique 

5. 	 Biochemistry by Leniner
 

Ref erence books
 

1. 	 Biochemistryor_ledical Student by Thorpe
 

2. 	 Dyn_amic_Aspect o-f Biochemistry by E. Baldwin, 4th Edition
 

3. 	 Biochemi.stry bv :.leiner
 

c. Bioloqy and Hicrobiology
 

INIRLJDUCI ION TO MICROBIOLOGY
 

Credit hours - 3 

(Lecture topics covered)
 

Historical introduction - overview of microbiology and its effect
 

on man and society
 

Taxonomy - morphoioov of maiDr groups of bacteria, yeast, molds, 

protozoa arid algae 

Discussion of microbial action within the three following
 

concepts, using specific examples:
 

1. 	 Disease-producinq microbes
 

2. 	 Microbes responsible for destruction or spoilage of 

variOus, crommod i ties 
Microbes can produce products useful to man 

Methods used to isolate and identify major groups of microbes 
principle of sd-,ective enrichment - methods of pure culture 

tec-hrique? - aseptic transfer and culture maintenance 

Methods 	 used to control microbes - temperature, filtration, 
chemicals. radiation. anLibiotics 
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Role of bacterial viruses for the good and detriment of man
 

Role 	of microbes in maintaining balance in nature and their 

potential for agents of change in Pakistan 

(Lab practicals) 

i. 	 Culture handlinn - aseptic technique - inoculation, transfer 
and maintenance of a culture 

2. 	 Isolation and samplinQ from the environment techniques, e.g. 
Stphy._gg.qcp Lgrp. from the skin 

.:. 	 Enumeration techniques +or microbes - sample dilution and
 
standard plate counts
 

4. 	 Determination of coliforms in a sample by use of a selective 
medi um 

5. 	 Principle of selective enrichment - boil sample for ten
 

minutes - isolate sporeformer from boiled sample
 

6. 	 Preparation of simple stains and Gram stain of representa

tive bacteria - introduction to use of microscope - use of
 
image projection for group viewing
 

7. 	 Effect of salt, pH and heat on microbial growth 

8. 	 Follow growth of microbe by measuring a by-product produced 
during growth (e.g., determine titratable acidity with time) 
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d. Specialization in Agriculture, Sub-Specialization in
 

Agricultural Chemistry
 

FOURTH YEAR B.SC.
 

For this specialization each student must complete, in 
addition to the courses required of all stdets by the 
University. the following courses which are required by the 
Special iztion:
 

A. Courses listed as electives in Year III, but required for the 

Specialization (taken in Year IV, if not previously): 

1. Chemistry II
 

B. Other required courses +or Year IV (either career employment
 
or 	 advanced study and research option) 

Credit 

1. Organic Chemistry 	 4
 
2. Physical Chemistry 	 4 
3. Industrial Chemistry 	 4 
4. Advanced biochemistry 	 4 
5. Human Nutrition 	 4 

PLUS THE FOLLOWING FOR WiE RESPECTIVE OPTION: 

C. Career employment option
 

Electives, unless the courses listed in A above were 
not taken in Year III, in which case they must be 
taken in Year IV and the electives taken in Year III 
can count in this place (no less than 6 credits) 10 

D. Advanced study or research option
 

Electives (same as statement C) no less than 6 10 

MINIMUM TOTAL CREDITS FOR FOURTH YEAR 	 30 
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e. 	Specialization in Agriculture, Sub-Specialization
 

in Biochemistry and Human Nutrition
 

M.SC. CURRICULUM
 

The following proposed curriculum is based on the assumption
 

that the student has - B.Sc. (Hons) in the respective specializa

tion. and that the student is admissible for graduate study.
 

FIRS[ YEAR
 

Req L~i.r 1 U.orse..-


Credit
 
4
1. Advanced Nutrition 

2. Enzyme Chemistry 	 4
 

3. Advanced Analytical Chemistry 	 4
 

4. Advanced Statistics 	 2-3
 

Eletive Courses_
 

10
Free electives 


SECOND YEAR
 

Research and thesis (6-0 credits suqqested) 	 6
 

30
MINIMUM TOfAL GRADUATE LEVEL CREEDITS 
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2. FACULTY OF PLANT SCIENCES
 

a. Plant Science - Brief Course Descriptions 

(1) Agronomv Sub-Discipline 

First Year, Ist terrn (required for all students) 

.nt.roduQtion tQ .lant S.cknce - V (with practical) 
Introduction to Agrorlomv arid Horticulture. classification, 

distribution and adaptation of crops qrown in Pakistan; land use, 

crop rotation and factors affecting yield and quality of crop 

pla.nts. (Team-taught by Agronomy and Horticulture) 

Second Year, 2nd term (required for all students) 

Fie.d Crop Pr.oydnU_ nd m.prqyement - I (with practical) 
Discussion of seoeds and their germination; tillage, sowing,
 

irrigation, fertilizer usage, harvesting and utilization of ce
reals, pulses, o:is.ed. suoar and forage crops. 

Improvement oi cromps through breeding; mode of reproduction; 
cropns lassified an tn self- and cross-pollinated; brief descrip
tion of breudinq method.-introductiori, selection. hybridization, 
seed cert.ifirition. (Teom-tuolht by A-oronomy ani Plant breeding) 

Vhird and Fourth Ye.ar Electives and M.Sc. 

Forae CrQpS -3 (with practical) 
Foraae croo characteristics and their production, harvesting 

and utilization; forage and rangeland as related to animal pro
duce on, soil conservation, crop rotation and land use. 

Fant F'hyS .jlgy - 0 (with practical) 
Introduction to plant physiology. Study of physiological 

processes affec:ting growth and development of crop plants, inclu
ding water relations, mineral nutrition, metabolsim and reproduc
t i on. 

Cerea Crqps - 0 (with practical) 
Detailed study of wheat, maize, rice and sorghum with refer

ence to economic importance. special cultural practices, improved 
varieties and utilization. Brief study of other cereal crops. 

Instria adp Sfcqi. Lcps - 3 (with practical) 
Economic importance of sugarcane, sugarbeet, tobacco and 

cotton, their regional adaptability, morphological characteris
tics. cultural requirements, improved varieties,, harvesting and 
ut i 1 i z at i on. 

.lseed Urops - 2 (with practical)
 
Economic importance of groundnut, sun+lower, soybean, sar

soon and mustards, their regionat adaptation. morphological 
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characteristics, improved varieties, cultural requirements, har
vesting and utilization. 

Flse Crops - 2 (with practical) 
Detailed study f oram, mung, mash, lentils, and pigeonpea 

with special reference to economic importance, adaptation, cul
tural oractices, improved varieties, harvesting and utilization. 

Seed r ,t..O an.d !chnoplogy - 2 (with practical) 
Seed production practices, multiplication, certification,
 

testing seed quality; proper cleaning, storage and distribution
 
of improved seeds.
 

(2) Horticulture Sub-Discipline 

Fhird Year Elective
 

.ntro ,tion ,to Ho rtclt.re - 3 (with practical) 
basic principles of plant growth and development as they 

apply to the production of fruits and vegetables in Pakistan. 

Fourth Year and M.Sc. 

Frit Prodgtion I -" (with practical) 
Survey of fruits grown in Pakistan, area of adaptation and 

climatic relations; choice of soils and sites for fruit trees; 
major cultivars of Pakistan temperate fruits; general principles 
of fertilizer use and irrigation; planting, training and pruning. 

Fruit Productio 1. -. (with practical) 
Growth and development of perennial temperate tree fruits; 

dormancv and chilling; flower bed formation; fruiting habits; 
pollination and fruit set; fruit development; maturity and 
ripening; exogenous chemical regulation. 

eet.b,..,e rpoption k - 3 (with practical) 
Principles and practices in production of cool-weather vege

tables.
 

yegeabe Production I (with practical) 
Principles and practices of production of warm-weather vege

tables.
 

rtopiqa and sb-tropical. Fryit Produtio - 3 (with practical) 
Major differenc.s between tropical and temperate fruits: 

principal cultivars; principles and practices in production of 
citrus, bananas, mango, guava and other tropical fruits. 

Hvry sting. it ag and ,,r._".,tirg .f HotAcL..t Cra _r .S 

(with practic-al) 
MaLurity standards, harvesting methods; grading to meet 

market needs; packing and packaging; conditions and methods for 
storage and transport. 
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Potato an Seed Potato Production - 3 (with practical) 
Warm and cool weather production practices; soils and 

fertilizer relatons; irrigation; planting methods; special 
techniques in production of seed potatoes. 

F'1Int rp.agatio arid N.prsery anagement - 3 (with practical)
 
Production of rootstocks and asexually propagated fruit
 

trees and ornamentals; propagation methods; maintaining trueness
 
to name; cultural methods for efficient and rapid production of
 
saleable plants.
 

For Research - Advanced Study
 

AdvaDced Plant FhsI,.ggy - 3 (cross-listed) 
General consideration of photosynthesis, respiration, trans

piration. translocation. metabolism and plant growth regulation 
by endogenous and exogenous substances. 

LAboratgry Resprph Hethods -- 2 (cross--listed with other Ploxnt 
Sci enc:es) 

Common laboratory equipment, instruments, and their proper
 
use; common laboratory methods; suitability of equipment and
 
instruments in relation to experimental work.
 

eo.i rig of Hrti.ltural Co - 3 
Techniques for sexually reproduced horticultural crops;
 

sources of germplasm; selection and testing; development of true
 
breeding lines and cultivars.
 

(3) Crop Protection Sub-Discipline
 

rhird Year. 1st Term (required of all students)
 

ntroductign to 4l t rotection - 4
 
Lecture, laboratory and field practice to study the protec

tion of plants from insects, plant pathogens and weeds with an
 
i:troduction to the safe use of pesticides.
 

Third and Fourth Year (Electives)
 

introduction to plant Pathogy - 3 (elective) 
Lecture and laboratory to study the principles of plant
 

pathology with respect to agricultural crops; emphasis on
 
symptoms, causal agents and control.
 

Introduction t Weed S"inence - (elective) 
Lecture and laboratory to study the principles of weed
 

science with respect to a(ricultural crops; emphasis on major
 
weed species, their classification and control.
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Introduction to Entomology - 3 (elective)
 
Lecture and laboratory to study the importance of insects in
 

aqricu]ture. including classification, epidemiology, and biology
 

with emphasis on reproductiorn and control.
 

.pp.ied .CQntprg raQ-t.es for F.lat tprotetion - 3 (elective) 

Lecture and Iaboratorv on strategies of pest control using
 
nonchemical and chemical methods with discussion of the effect of
 

pesticides, their use and method of application.
 

(1) Plant Pathology
 

Fourth Year or M.Sc. 

rincipqes of '.l. atQ gy - 0 (with practical) 
Iroculum production, dispersion and survival; infection,
 

incubation, establishment4 symptom production; host-parasite
 

relationshios; epidemiology and disease prediction.
 

Di_,ases of F:ie.id Qpps - 3 (with practical) (Service course)
 

In-depth study of the diseases of field crops in Pakistan,
 

epidemiolomy, disease cycle, economic importance and approaches
 

to coItrol.
 

Diisees of Hort cul.Q.ra IpropS - 3 (with practical) (Service 

courbe) 
In-depth study of the diseases of horticultural crops in 

Pakistan, epidemioloqy,. clisease cycle, economic impcrtance and 
approaches to control. 

M. Sc. 

.Flant N.atloSjg -- 3 (with practical) 
Diseases of plants caused by nematodes; identification, 

epidemiology, bioloqy of nematodes; economic importance and 
approaches to control of diseases. 

Planjt Y irology- 3 (with practical) 
Vir-uses and virus diseases of plants and virus-like patho

qens4 identification, epidemiology, vector-pathogen relations of
 
viruses; economic importance and approaches to control.
 

Ttobact.Qio.gy - 0 (with practical)
 
Plant diseases rattsed by bacteria and trycoplasma; identifi

cation, epidemiology. bioloq of phytobacteria; economic impor

tance and approaches to control.
 

is.eases Caused by Fng.i.. -- 3 (with practical) 
Symptomatic approach to fungal diseases and pathogens; epi

demioloqy and bioloqv of important pathogens of Pakistan; econo

mic importance and approaches to control. 
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_Research _Methods in FPlarnt Patho. og y - .3 ihpatcl 
Re E OM0VKR - 9 3_ ( with practical) 

Methods of laboratory, glasshouse, environmental chambers 
and field researchz literature review, manuscript preparation, 
thesis writing. (Also suoqested for Entomology, Weeds, Plant 
Breedinq and Auronomv with title changes to pesarch Methods in 
the Plant Sciencces. 

CQontrQl of Flant Disegaes -- (with practical) 
Nonchemical and chemical control of plant diseases; eradica

tion, immunity, eclusion. protection, and inteqrated diseas_ 
m.nagement. 

Seminar - I 
Discussions of history of plant patholoqy,, current trends, 

research. thesis reports. etc.
 

(0) Entomology 

Fourth Year Courses and M.Sc. 

Appl.e .EntQQogy of injurious Insects - 3 (Service course) 
Lecture, laboratory and field practicy in the recognition 

and manaqement o important insect pests of agriculture; clas
sification. structure, life histories and behavior involved with 
in jury and methods o control. 

Insect FPS WaaggMent -

Lectures .labor-ory, and field practice to study the prin
ciples underlyinu the control of important insect pests of agri
culture and human and animal health with emphasis on integrated 
pest manaqement in.'colvinq a sy'stems approach which combines bio
logical, cuItur Ia ,d chemical c:ontrols. 

(6griL-ltuA i ar.d Ut.ha. tise .WP _...ts -' 
Lecture. lboratory and field practice to study the princi

ples of beekeepinr and honey production. Other useful insects 
and their importance in cur environment will be studied. 

Agrilt .r. Z.oy '/ - . 
Lecture. laboratory and field practice to study agricul

turally important zoolooical pests other than insects such as 
ticks, mites, and roden:s. 

Seminar - L 
Same as Plant Pathology and Weed Science. 

(6) Weed Science
 

N. Sc.
 

Prn.cipQes .o Weed Sci enc - 3 (with practical) (Service course) 
Weds in various croppinq systems; their identification and 

economic importance with approaches to control. 
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Weed 	Ecology - 3 (with practical) 
The distribution of weeds as influenced by geography,
 

climate, and cropping systems; evolution of weed populations,
 
survival of weeds and weed seeds. 

Weed ilogy- 3 (with practical) 
Reproduction, seed dispersal, adaptation to environmental
 

change; relation to soil, other weeds and other plants. 

.Weed 	 Conrtrol 3 (with practical)
 
Nonchemical and chemical weed control with discussion of
 

control in an integrated plant pest control program.
 

SRminar -I 
Discussions of history and recent advances in weed science, 

post-graduate and faculty reports. 
(Suggest one seminar in Crop Protection) 

(7) Plant Breeding and Genetics Sub-Discipline 

First Year, 2nd Ferm (required by all students) 

"nim.! and Plant Geeti.s - 3 (with practical) 
Principles of heredity and genetics applied to animal and 

plant improvement. Study of cell and cell division. Chromo
somes, Mendelian and modified ratios, multiple allelism, link
age, mutations and extra-chromosomal inheritance as represented 
by selected plants, animals and human inheritance and variation. 

Third Year, ist Term 

IntrQduction to Plant Breed1.ng - . (with practical) 
Plant breeding principles and practices. Methods in breed

ing of representative self-pollinated and cross-pollinated crop 
plants. lechniques in selfing, crossing, and maintenance of pure 
lines. Special emphasis on breeding for pest resistance, quality 
and yield. 

Fourth Year and M.Sc. 

Breeding Field Crop - 2, (with practical) 
Genetic basis oi breeding methods. Detailed methods in 

breeding of wheat and other major self-pollinated field crops; 
selection +or rust resistance. lodging, drouth and protein qual
ity; techniques in breeding o+ maize and other cross-pollinated 
+ield crops. Synthetic and composite varieties and three-way 
crosses and heterosi. 

Cy~togen. .. si.s. of lant preeding - 3 (with practical) 
Genetic and cytogenetic basis for developing plant mate

rials; protoplasm, chromosome complements and genomes, chromosome 
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mapping, structure of genetic material and gene action, muta
tions; cytoplasmic inheritance. 

Breediog 'ls.es Sugar nd Oil *Crops - 3 (with practical)
 
Genetic inheritance and evolution of the various pulses,
 

sugar and oil crops; selfing and crossing techniques in selected
 
pulses, and sugar and oil crops; world qermplasm banks and inter
national centers sources
for for disease and insect resistance
 
and quality and yield improvement. 

.eed.ing For.gq ad ib~er .r opV - 1 (with practical) 
Study of improvement o+ various grasses and legumes for 

forage and fiber-. Introduction of new species and varieties and 
selection criteria; breedinq of selected forages will be covered. 

OrigiD nd Eyoltion of Crop Pl.nts - 3 (with practical) 
Origin, cytogenetics and evolution; classification morpho

logy ard anatomy of major crop plants; mechanisms of reproduction 
and inheritance of characters o+ economic importance; speciation 
and evolution of qenetic systems and polvploids. 

(8) Soil Science Sub-Discipline 

First Term
 

Sois - 3 (required ot aLl students) (with practical) 
The nature of soils, soil profiles, and landscapes. Factors 

which cause soil differences. Soil classification. Physical, 
chemical, and bioloical properties of soils. Soil organic mat
ter; its sources, nature, and influence in soils. Nitrogen, 
phosphorus, and potassium in soils and their use in fertilizers 
to grow plants. Moisture management (rainfall, irrigation, 
drainage, and runoff) in soils to grow plants efficiently, pre
vent salt acculumations, and control soil erosion.
 

rhird Year, 1st lerm 

Soil Fertility and Water Management - 3 (required of all stu
dents) (with practical) 

Physical, chemical, and biological properties of soils in
 
relation to plant growth. The plant; essential elements (macro
and micro-nutrients) in soils and w.ays of assessing their needs 
precisely for different crops and management systems. Frinciples 
of applying fertilizer for optimum efficiency and profit on 
different crops.
 

Precipitation and temperature regions in Pakistan. Moisture 
requirements of di fferent crops. Water conservation practices in
 
moisture-deficie, areas. Characteristics and management of
 
saline and saline-alkali soils; relative tolerance of different 
crops to them. Determining when to irrigate and amounts for
 
different crops and soils. Drainage to control salt accumula
tiorn. Principles and practices underlying the control of soil
 
erosi on. 
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Third or Fourth Year
 

Soil Genesis and Casification - 3 (elective) (with practical) 
Emphasis on soils in Pakistan. Effects of parent material,
 

climate, topography and drainage, organisms, and weathering upon
 
soils. Soil-forming processes. Diagnostic horizons. FAO and
 
USDA soils classification systems. Interpretation and utiliza
tion of soil survey information for land-use planning and other
 
purposes.
 

Fourth Year Electives and M.Sc.
 

Saline and Alali Soils -- 3 (with practical) 
Origin and classification of salt-affected soils. Osmotic,
 

tonic, physical and nutritional effects on crops. Salt tolerance
 
and crop choice for saline and alkali soils. Causes, effects,
 
and control of salinity in agriculture. Quality of irrigation
 
water.
 

Soil nd Water Cporyation - 3 (with practical) 
Principles of soil conservation. Soil erosion; types,
 

causes, and factors affecting rate of water and wind erosion.
 
Erosion problems in Pakistan. Soil and water conservation prac
tices. Hydrologic Lvcie. Use of structures. tillage practices,
 
and vegetative cover to control soil erosion. Application of 
principles of soil management to the so]ution of land-use and 
conservation problems.
 

Soil Microbiology -- (with practical) 
The importance of soil microbiology. Nature of soil micro

organisms and their influence on soil fertility. Soil organic 
matter. Nitrooen transformations of phosphorus, potassium, car
bon, sulphur, and micronlutrients. Soil-borne pathogens and anti
biotics in soils. 

Soi.l Phsics- (with practical) 
Physical cunstituents of soils. The physical properties of 

soil water systems. Soil te:ture, soil structure, bulk density, 
particle size distribution, soil water potential, hydraulic con
ductivitv and water movement. Soil air, soil temperature and 
electrical conductivity. Soil physics in soil management. Meth
ods of physical analysis. 

StaAistis 1 - 3 
Design and analysis of field e:periments. 

Eysi._caC bemyisty - 3 (with practical) 
Kinetic theory of gases and the derivation from it of simple
 

pas laws. Vander Wall's equation.
 
Law of mass action and application to chemical equilibria. 

Elementary thermodynamics, eutrophy, and free energy. Catalysis, 
cr i Leria of cataivtic- act ion. 
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Modern concepts= of atomic structure. Radioactivity; proper
ties of X-rays. -lectrochemistry, including modern ionic theory 
and evidence on which it is based. Ionic and covalent bonding. 
Oxidation and reducti-on. Hydrooen ion concentration; pH value 
and its determination. Acids. bases, and buffers. 

Colloidal chemistry; nature of colloids and practical uses. 
Dialysis and peptization. 

Te;:tbook: Fhystcal Cheoistry by bcott L. Kittsley. Third 
Edition. 1969. barres and Noble, Inc. New York. 

Sol_ Chej.st.y - (with prac:tical) 

oyalytica1 Methods or_. Sol Ad Plant Analysis - 3 (with practical) 

Soil S.ry nd Mapping -. ,elective) (with practical) 

Soil,.lant elationsips .: (elective) (with practical) 

Soil Seminr - I (one term of Year 5 and 6, required) 
Review and reportir q ot current scientific literature con

cerrina soils. Review of M.Sc. thesis plans and reporting 
result s. 

209
 



b. 	Specialization in Plant Sciences, Sub-Specialization 
in Aaronomv 

FOURTH YEAR B.SC.
 

For this specialization each student must complete, in
 
addition to the courses required of aL students by the
 
University, the following courses which are required by the
 
Specialization:
 

A. 	 Courses listed as electives in Year III, but required for the 
Specialization (taken in Year IV, if not previously) 

1. 	 Plant Phvsiology
 
2. 	 Plant Pathology or Weed Science
 

D. 	 Other required courses for Year IV (either career employment 
or-	 advanced study and research option) 

Credits 
I. 	 One course in Agronomy 3 
2. 	 One course in Soils 3 
3. 	 One course in Horticulture 3 
4. 	 One course in Plant Breeding 3 
5. 	 One course in Crop Protection 3 

PLUS IHE FOLLOWING3 FUR HE RESPECTIVE OPTION: 

C. 	 Career employment option 

Electives, unless the courses listed in A above were
 
not taken in Year III, in which case they must be
 
taken in Year IV and the electives taken in Year III
 
can count in this place (no less than 6 credits must
 
be outside Plant Sciences) 15
 

D. 	 Advanced study or research option 

1. Chemistry II 	 3 
2. Statistics 1I 	 3
 
3. Electives (same as statement C) no less than 6 9 

30
MINIMUM TOTAL CREDI FS FOR FOURTH YEAR 
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c. 	Specialization in Plant Sciences, Sub-Specializatton
 
in Horticulture
 

FOURTH YEAR B.SC.
 

For this specialization each student must complete, in
 
addition to the courses required o+ all students by the
 
University, the following courses which are required by the
 
Specialization:
 

A. 	 Courses listed as electives in Year III, but required for the
 
Specialization (taken in Year IV, if not previously):
 

1. 	 Introduction to Breeding Methods in Crops or Chemistry II
 
2. 	 Plant Physiology 
3. 	 P ant P.-t: lo iv 

K. 	 Other re(quired courses for Year IV (either career employment
 
or 	advanced study and research option)
 

Credits
 
1. 	 One course in Aqronomy 3
 
2. 	 One course in Horticulture .
 
3. 	 One course in Plant. Breeding 3
 
4. 	 One cour-se in Soils 3
 
5. 	 One course in Crop Protection 3 
6. 	 Plant Science elective 3
 

PLUS [HE FOLLOWING FOR UHE RESPEClIVE OPTION: 

C. 	 Career employment option
 

1. 	 Extension Methods or Agricultural Communications 3
 
2. 	 Agricultural Development in Pakistan 3
 
3. 	 Electives, unless the courses listed in A above
 

were not taken in Year i1, in which case they
 
must be taken in Year IV and the electives taken
 
in Year III can count in this place (no less than
 
6 credits) 	 6 

D. 	 Advanced study or research option
 

1. Mathematics 11 	 3-6 
2. Chemistry Ii 	 3-6 
3. Statistics II 	 3-6 
4. Electives (same statement as C) no less than 6 6
 

MINIMUM [UAL CREDI[S FOR FOURTH YEAR 
 30
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d. 	Specialization in Plant Sciences, Sub-Specialization
 
in Horticulture
 

M.SC. CURRICULA
 

The following proposed curriculum is based on the assumption
 
that the student has a B.Sc. (Hons) in the respective specializa
tion, and that the student is admissible for graduate study.
 

FIRST YEAR
 

Requiced Courses 
Credit
 

1. Advanced Plant Physiology 	 3 
2. Basic Laboratory Research Methods 	 3
 
3. Statistics and Field Plot Design 	 3
 
4. Plant Breeding of Horticultural Crops 	 3
 
5. Electives 	 6
 

Elective Courses
 

Free electives 	 6 

SECOND YEAR
 

Research and thesis (&-8 credits suggested) 	 6
 

MINIMUM TOIAL GRADUAIE LEVEL CREDITS 	 30 
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e. 	Specialization in Plant Sciences, Sub-Specialization
 
in Soils
 

M.SC. CURRICULA
 

The following proposed curriculum is based on the assumption
 
that the student has a B.Sc. (Hons) in the respective specializa
tion and that the student is admissible for graduate study. 

FIRST YEAR
 

Required Courpe 	 Credit 

1. Statistics II - Design and Analysis of Field 
Experiments 	 3 

2. Physical Chemistry 	 3 
Z. Analytical Methods for Soil and Plant Analysis 3 
4. Soil Seminar 	 1
 

Elective Courses 

Enouqh other soils courses or supporting courses to make a
 
total of 21 to 23 credits during the first year of the M.Sc.
 

program
 

SECOND YEAR 

Soil Seminar 1
 
Research and thesis (6-8 credits suggested) 6-6
 

MINIMUM TO [AL GRADUATE LEVEL CREDITS 	 30
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3. FACULTY OF ANIMAL HUSBANDRY
 

a. Curricula and Courses +or B.Sc. and M.Sc. in Animal
 
Husbandry 

.Sx. in (onimal Husbandry 

The student must complete all University-wide required 

courses plus the specilically required courses in Animal Husban

dry and at least 1 credits in elective courses in Animal Husban

dry. the elective courses must include at least two of the four 

livestock manaaemen'" courses. The total number of cou-ses in 

Animal Husbandry reouired +or a B.5c. is 45 credits. 

NOWS W ma]inrni HusbandY 

For admission to the M.Sc. program in Animal Husbandry a 

student must have narned a B.Sc. in Animal Husbandry and meet the 

University requirement for admission to the graduate program. 

1o obtain a M.Sc. in Animal Husbandry, a student must take 

at least 530. credit hours ,-+ which a minimum of 15 must be at 

levei 5, and conduc:t research for a thesis. The selection of 

courses and their research topics is to be under the direction of 

an advisor from the Faculty of Animal Husbandry. 

[he following cour-ses are listed in five levels. Those at 

levels 1. 2, and 3 are for underaraduate credit only. The 4th 

level courses may be taken by undergraduate and graduate students 

while the 5th level courn'-es may only be taken by students admit

ted to the graduate progiram. 
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b. Courses in Animal Husbandry
 

Level Credit
 

1 3 Inro.dWucio t Husbandry 
Required
 

[he application of genetic, anatomical, 
physiological and n.tritional principles for the 
improvement of animal production. An overview of 
dairy, meat animal, wool and poultry industries of 
Pakistan with emphasis on how milk, meat, wool and 
poultry products are produced and distributed. 
2 one-hour lectures, 1 two-hour practical. 

. . Anima1 Nutrtij.o 
Required Basic principles of animal nutrition 

including classification of nutrients and their 
application to farm animals and the human. 
; one-hour lectures. 

2 3 .Anima Hygiee and.Diease Freven tion 
Required Principles of prevention and control of 

iritections, nutritional and parasitic disease of 
farm animals. 

Fpcgg ag Uliation
Required Harvesting and processing of forage crops for 

utilizaiion by livestock. Grazing systems, meth
ods of making and storing hay and silage. 
2 one-hour .ectures, 1 two-hour practical 

3 gNow management

Required Utilization of public grazing lands as 

related to livestock production, forestry and
 
watershed management. Grazing practices and live
stock stocking systems. 
2 one-hour lectures, 1 two-hour practical 

3 3 F2dA VA Eppding
 
Required Principles of applied animal nutritcn.
 

Ration formulation to meet specific nutritional
 
needs of all chosen livestock. Evaluation of 
composition of feeds and cost of nutrients. 
Pr erequi si te: Animal Nutrition 
2 one--hour lectures, 1 two--hour practical 

3 0 ia r *nA, e'ing 
Required The application of basic principles of gene

tics and breeding systems to the improvement of
 
farm animals and poultry. 
3 one-hour lectures. 
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3 3 Aima hysiology
 
Required Physiology of domestic animals. Functions of
 

mammalian organisms are discussed using the organ
 
system approach. Differences in the functions of
 
monogastric. ruminant and avian species are
 
presented.
 

2 one-hour lectures, I two--hour practical 

3 	 r !7?', K-ry CPO Ilk Products 
Required Processing and distribution including inspec

tion, gradinq processing methods, storage and 
preservation to provide the consumer with a high 
quality nutritiouis product. To be taught in col
laboration with Food Technology. 
2 one-hour lectures, I two-hour practical 

3 3eat Tchnojog,! 
0,qeneral approach to meat utilization, 

cutting and merchandising meat. Quality control, 
student participation in the transformation of 
live animals through slaughter and carcass fabri
cation into food products. To be taught in col
laborat.. on with Food Technology. 
I one--hour lecture, 2 two-hour practicals 

A0r! -hy.-oigy and 

eui red Inemiation
 

4 4 erY, 	 Artfiail 

Comparative anatomy and physiology of the 
male and female reproductive systems of domestic 
animals: hormones, reproductive cycles; mating 
behavior; gestation and parturition; sperm physio-
Jogy; collection and processing of semen; artifi
cial insemination, prcrnancv tests; disease. 
.". on-ho..ir lectures, I two-hour practical. 

4 4 Diry C.ttl and ter .BL.ffalo Managemen t 
Hoplication of the principles of breeding, 

physiology, nutrition n-d economics to management 
of a profitable dairy hard. Breeds of cattle and
 
water buffalo. 	selection and breeding systems; 
feeding practices; housing; milking practices and
 
quality milk production.
 
Prerequisite: 	 Animal Breeding, Feeds and Feeding
 
0 one-hour lectures, I two-hour practical 

4 4 	 eShep and Goat Manageent 
Application of 	the principles of breeding,
 

physiology, nutrition and economics to management
 
of sheep and goats for meat. milk and wool produc
tion. Selection and breeding systems, grazing and 
herding practic-es, feeding, housing, marketing 
practices, disease control. 
Prerequisite: 	 Animal Breeding, Range Management, 

Feeds and Feeding 
- one-ho.r lectures, 1 two-hour practical 
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1 Draft OWN mon_ __ 

Selection and management of bullockz, 
donkeys, mules and horses for draft. Special 
emphasis on harness practices, feeding practices 
and health. 
Prerequisite: Animal Physiology and Animal 

Nutri ti on 
2 one-hour lectures, 1 two-hour practical 

4 4 p-outrt a ngement 
Ihe application of science and technology to 

the breeding, feeding, housing and management of 
poultry on both the small iarm and large commer
cial operation in the production of poultry meat 
and eqgs. 
Prerequisite: Animal Breeding; Feeds and Feeding 
3 one--hour lectures, 1 two-hour practical 

4 3 Ruminlant utr ti on 
Physiology and microbiology of digestion in 

the ruminant, and biochemical pathways of utiliza
tion of the absorbed nutrients for production 
purposes. 
Prerequisite: Animal Nutrition, Animal Physio

logy, Microbiology, Chemistry II 
2 one-hour leLtures, 1 two-hour practical 

4 3 Poultry Nutrition 
Physiology of the avian digestion system and 

biochemical pathways of utilization of the ab
sorbed nutritients for production purposes. 
Prerequisite: Animal Nutrition, Chemistry II 
2 one-hotr ]ectures, 1 two-hour practical 

4 4 Not mience 
Fundamental biological principles that 

influence growth composition, processing., preser
vation and quality of meat and meat products 
Prerequisite: Chemistry II, Microbiology 
3 one-hour lectures, 1 two-hour practical 

4 f'wy.ioiogo L=actation 
Anatomy and physiology of mill secretion; 

endocrii:e control; milk precursors and synthesis; 
milk composition; physiology and mechanics of 
milking, mastiti- control 

2 one-hour lectures, 1 two-hour practical 

4 2 Prin.iPisP Af tb Use of Meiaments in nimals 
Review and discussion of various methods for 

administration of medicine to animals, the mode of 
action of commonly used drugs and other chemical 
agents, possible adverse effects of therapeutic 
treatment and methods to neutralize the effect of 
overdose or incorrect use of medicine. The course 
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is of fered by individual arrangement with the 
maior ad',isor and the appropriate instructor. 
Prer-equisi ! e: Biochemistrv 

4 2 Frinciplec of Wool and Hair Production 
Discussion of factors affecting wool and hair 

produc:tiun. idea] types of animals, production 
utiii7atlr. export and domestic consumption. The 
course i,- offered by individual arrangement with 
the m )or ac.,ior and appropriate instructor. 
Prerequ.i i Le: S.heep ond Goat Prod.ction 

2 Lnvironmer.ta splectls of. A.nimal Management 
Anima--eni-'1rcinmental interactions (incl. 

thermal., air, microbic, photic, sound and behav
ioral factors;) as bases -for prescribing practical 
environments for production of animals. 
Prerequis te: Animal Physiology; Microbiology 

4 2 Recent. Advance= in Art ifi c.ial Irnsemi nati on 
Discussion of topics relevant to the most 

recent development itn artificial insemination 
includinq evaluation. processing. preservation, 
storage and transportation of semen and estrus 
defection ;,nd ins-mination techniques. The course 
is off- red b., individual arrangement with the 
major advi-sor and the appropriate instruc-tor. 
Prer VouL'1site: Reproductive Physiology and 

Artificial Insemination 

,4 2 Reoroductive F.hyioogy of. tbe Post-Partum Animal 
... rm .r.l _ruminants) 

The course is designed to give the student 
in-depth knowledge of the postparturient reproduc
tive health emphasizinq sizes of normal and abnor
mal genital tract involution. sanitary require
ments and the onset of normal cyclicity. Half o* 
the course will consist of discussion and litera
tUr? r-evi ew and half of practical training and 
observation in the livestock barns. The course is 
offered hy individual arrangement with the major 
advisor and the appropriate instructor. 
Frerecl i si .e: Reproditctive Physiology and 

Artificial Insemination 

4 2 .echniques of Microbiology 
This is a practical course emphasizing 

collection of specimens for microbiologic examina
tion and the laboratory techniques used for isola
tion and identification of microorganisms of sig
nifican,-e 4or anitrals and animal products. The 
course is offered by individual arrangement with 
the major advisor and the appropriate instructor. 
FrereqUi si te: Microbi ology 
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Courses otfered in the Graduate Program (M.Sc. Degree):
 

L._eyel grp CoLrs Title ad De.scription 

5 2 st.t.stic. Geneti. and .Ere.d~ingPlans 
Selection theory. including maternal effects,
 

selection methods, estimation of heritability and
 
genetic correlation, genetic results of selection,
 
selection for more than one trait, breeding plans,
 
applications to farm animals.
 
Prerequisite: Mathematics; Statistics
 

5 2procj.ny .e... ng ... Fa rm ,.mI 
Review and discussion of the principles of
 

progeny testing, methods and applications to farm
 
animal s. 
Prerequisite: Animal Genetics; Statistics
 

5. Conmept, of Disease Prevention
 
Discussions and literature review of disease
 

as related to host, agent and environmental fac
tors affecting disease occurrence, prevention and
 
control measures. The course will be offered by
 
individual arrangement with the major advisor and
 
the appropriate instructor.
 
Prerequisite: Microbiologyi Biochemistry
 

5 3 .iRr and. itamins in (nimal Nutrition
 
Basic and applied principles of mineral and
 

vitamin metabolism. Emphasis on metabolic func
tions, reaction mechanisms and interrelationships.
 
Prerequisite: Biochemistry; Poultry Nutrition or
 

Ruminant Nutrition
 

5 2 !opicS in oltryi..rrt Nytri tion 
Discussion and literature review of current
 

problems in poultry nutrition. The course will be
 
offered by individual arrangement with the major
 
advisor and the appropriate instructor.
 
Prerequisite: Poultry Nutrition
 

5 2 Rceqnt -.- ances i QU i .ant Nutrition 
Discussions and literature review of current
 

research problems and techniques. The course will
 
be offered by arrangement with the major advisor
 
and the appropriate instructor.
 
Prerequi site: Ruminant Nutrition; Microbiology
 

5 2 Enegy and Protein Uti ization 
Energy and protein utilization including
 

digost-on. absorption, and metabolism as related to 
domest.ic animal producLion.
 
Prer :'quisiLe: Biochemistrv; Poultry Nutrition or 

Ruminant Nutrition
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5 2 61dvaueo Hnocqr oogy 
Seminar. lectures, student reports and 

discussions of recent advances in endocrinology. 
The course is offered by arrangement with the 
major advisor and the appropriate instructor. 
Fr.requisite: Reproductive Physiology; Artificial 

Insemi nation 

5 2 Reqyt A.dyace lp toe 'armaologi Control of 
Qpro ct ion 

Review and discussion of the principles for 
artificial control of the estrous cycle (incl. 
out-of-season breedinlu in sheep) and the initia
tion o parturition. 1he course is offered by 
individu.l arranqemern [ with the maj or advisor and 
the appropr iatp innLructor. 
1-'r errq,tt 1 I . - rFe i ochemistry,,; Reproductive 

Physiology and Artificial Insemina
t I on 

5 21 6vio Phy.F'p'i-g.! gy 

The course is designed to give the student 
in-depth knowledge and training in this area. It 
includes discussion, literature review and practi
cal traininng. The course is offered by individual 
arrannement with the major advisor and the approp
riate instructor. 

5 12 d 10cnin Hale eproduction 
this course consists of lectures, student 

reports, discussion and literature review of cur
rent Lroblems in male reproduction including the 
evaluation of semen and reproductive efficiency. 
ihe course is offered by individual arrangement 
with the major advisor and appropriate instructor. 
Prerequisite: Reproductive Physiology and 

Artificial Insemination; 
Di ULhemistrv 

5 2 eeOrc Met,ds inr Anmal Science 
Tle iuurse is designed to give the student 

practical training and ex.perience in research 
techniq,,es, related to animal nutrition, environ
mental ph ysiology, meat science, reproductive 
physiology incl. artificial insemination. The 
course is, offered by individual arrangement with 
the macor advisor and appropriate instructor. 
Prerequisi,: biochemistry; Mathematics; 

Statistics 

5 0-9* [hesls Research 

xTotal for the degree 
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5 1-2 Seminar
 
Discussions of current research and 

literature in any topic of animal science selected 

in consultation with the major advisor. 
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c. 	 Specialization in Animal Husbandry 

FOURTH YEAR 1B.SC.
 

For this sue~ializtion each student must complete, in
 
aridition to the cOUrses required of all students by the
 
University. the followinq courses which are required by the
 
Special i zation: 

A. 	 Courses listed as electives in Year III, but required for the 
Specialization (taken in Year IV, if not previously): 

i. 	 Animal Breedinq 
2. 	 Anirfal Ph,,sioloqy
 

Animal Production elective
 

b. 	 Other required co:urses for Year IV (either career employment 
g-Jr advaced =,tud,! and research option): 

Credits 
I. 	 Foraqe Crop Utilization 3 
2. 	Ranqe Manaqement 
3. 	 Feeds and Feedin 3 
4. 	 Milk. Poultry and Meat Products 3 
5. 	 Reproductive F'hvsioloqy and Artificial Insemination 4 
6. 	One of the +oilowing (other than Year III An. elec.) 

Dairy Cattle an.d Water Buffalo Management 
SheeD and Gioat Manaqement 3-4 
Draft (*r Jmal H,.inaqement 
PoL-,Itrv r'lanaoetrent

7. Animal Ht.t-..wifi */ lc!Ltive 	 3-4 

PLUS 	 THE FOLLOWINGUI FOR THE RESPECTIVE OPTION: 

C. 	 Career employment option 

Electives, unless the courses listed in A above were 
not taken in Year III. in which case they must be 
taken in 'Year IV and the electives taken in Year III 
can count in thi s place (no less than 6 credits) 6-8 

D. 	 Advanccd studv or Research option 

Electi-ves (same statement as C) no less than 6 6-8 

NlIiIHILM TOTAL CREDITS FUR FUJRTH YEAR 30
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4. FACULTY UF ENGINEERING APPLICATIONS AND FOOD TECHNOLOGY
 

a. Agricultural Mechanization Courses
 

(1) 	Required Course, Ist term, 2nd year.
 

Enqineerinq Applications to Agriculture. Application of a
 

variety of engineering techniques and principles to agricultural
 

Froblems. lopics covered include: drafting, building planning
 

and framing, surveying. soil and water control, simple electrical
 

circuits, electric motors, prinrciples of engine operation, and
 

farm machine operating principles. Two lectures and one labora

tory per week. Prerequisite: Mathematics I or F.Sc. (pre

enqineerinQ). 3 credits.
 

(2) 	Elective Course, Ist term, 3rd year.
 

Shop Practices. This is primarily a .aboratory course and 

will provide hands-on experience in such workshop areas as: tool 

identification, use and maintenance: metal working including 

welding; and woodworking. Une lecture and two laboratory periods 

per week. Frerequisite: Vhird year standing. 3 credits. 

(3) 	Elective Course, 2nd term. 3rd year.
 

Farm Power and Machinery. Iractor selection, operating prin

ciples and component systems, and servicing and maintenance; 

operating principles of various types of farm machines and study 

of their proper adjustment and servicing. Two lectures and one 

laboratory period per week. Prerequisite: Engineering Applica

tions to Agriculture. . credits. 

(4) 	Courses for Specialization in Engineering Applications (Agr.
 
Mech.)
 

Ar Advanced Farm Power
 
Advanced topics in tractors and their power units
 

including power transmission and traction and operator
 
envi ronment.
 
Two lectures and one laboratory per week.
 

Prerequisite: Farm Power and Machinery. 3 credits.
 

B. Farm Machinery Mechanisms.
 
Understanding the specifications, actions and design 

limitations of fundamental farm machinery machanisms. 

Two lecture and on laboratory per week. 
Prerequisite: Farm Power and Machinery. 3 credits. 

C. Building Materials, Building Planning and ConstrUcLion.
 
A general course in farm building planning and
 

construction including space layout, materials selection
 
and specification, and construction procedures.
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Two lectures and one laboratory per week. 

Prerequisite: Engineering Applications in Agriculture.
 
- credits.
 

D. Crop Processing and Storage. 
Methods and equipmert for processing, preserving
 

qualitv angd safe storage of crops. Applications of elec

tricitv in crop processing and handling.
 
Two lectures and one laboratory per week.
 
Frerequisite: Engineering Applications in Agriculture.
 
3 credits.
 

E. Soil ano Water Control.
 
Selection and layout of drainage, and irrigation
 

systems for water conservation. Irrigation requirements
 
and scheduling. Soil properties important in irrigation
 
and drainage. Use of drainage to remove excess moisture
 
and improve waiine and alkali soils. To be taught in
 
cooperation with the Soil Science Department.
 
1wo Jectures aind one laboratory per week.
 

Prerequisit: Enqinoerinq Applications in Agriculture.
 

I credits.
 

F. Farm Power and Hachinery Management.
 
Efficient management and operation of farm machines
 

considerina economic, Lime. material and energy efficien
cies. 
Two lectures ard one laboratory per week.
 
Prerequisite: Engineering Applications in Agriculture
 
and Introduction to Computers. 3 credits.
 

G. Solar Energy Applications in Agriculture.
 
Collection anJ utilization of solar energy in various
 

agricultural Jappt ications.
 
Two lectures and one laboratory per week.
 

Prerequisite: Senior or graduate standing in agriculture.
 
0 credits.
 

I. Modifying Building Environment.
 
Heating and cooling needs, heating, cooling,
 

ventilating and lighting systems.
 
Two lectures and one laboratory per week.
 
Prerequisite: Engineering Applications in Agriculture.
 
3 credits.
 

I. Advanced Soil and Water Control. 
Advanced t.pics in drainage. irrigation and erosion 

control. 
iwo lectures and one laboratory per week. 
Prereooisite: Soil and Water Control. 3 credits. 

J. Advanced Shop Practices.
 

Additiona] practice and coverage of more complicated
 
procedures of welding, metal work, and finished carpen

try.
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One lecture and two laboratories per week.
 

Prerequisite: Shop Practices. 3 credits.
 

K. 	 Advanced Crop Processing.
 

Equipment for such operations as drying, refrigerating,
 

cleaning. sortina and treating agricultural crops and
 

products.
 
Iwo lectures and one laboratory per week.
 

Prerequisite: Crop Processing and Storage. 3 credits.
 

L. Special Problems in Agricultural Mechanization.
 

The student selects a problem of spe.ial interest in 

Agricultural Mechanization. Under the direction of an 

advisor he thoroughly investigates the problem, perhaps 

conducts some experiments or tests and prepares a de

tailed report. 
One conference per week. 

Prerequisite: Senior standing in Agricultural Mechaniza

tion. 3 credits. 

(5) Courses for M.Sc. Curriculum in Agricultural Mechanization
 

Seminar in Agricultural Mechanization.
 
Course will consist mainly of students in the course
 

exploring various agricultural mechanization topics and 

then reporting orally to the rest o+ the class and in 

writing to the instructor. 
Three class meetings per- week.
 
Prerequisite: Graduate standing in Agricultural Mechani
zation. 3 credits.
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b. 	Specialization in Engineering Applications and Food 
Technology, Sub-Specialization in Agricultural 
Mechani zati on 

FOURTH YEAR B.SC.
 

For this specialization each student must complete, in
 
addition to the courses required o+ all students by the 
University, the following courses which are required by the
 
Specialization:
 

A. 	 Courses listed as electives in Year III, but required for the 
Specialization (taken in Year IV, if not previously): 

1. 	 Shop Practices 
2. 	 Farm Power and Machinery 

B. 	 Ot-her required courses for Year IV (either career employment 
.cr advanced study and research option) 

Credits
 
1. 	 SiA Specialization courses in Agricultural 

Mechani zat.i on 18 

FLUS THE FOLLOWING FOR THE RESPECTIVE OPTION: 

C. 	 Career employment option 

1. 	 Accounting or Business Management 3 
2. 	 Electives, unless the courses listed in A above were 

not taken in Year III, in which case they must be 
taken in Year IV and the electives taken in Year III 
can count in this place (no less than 6 credits) 9 

D. 	 Advanced study or research option
 

i. Advanced Computers or Advanced Statistics 	 3 
2. Special Problems in Agricultural Mechanization 3 
0. Elp:ctivw-s (same statement as C) no less than 6 6 

MINIMUM TOTAL CREDITS FOR FOURTH YEAR 	 30 

226
 



c. Specialization in Engineering and Food Technology,
 
Sub-Specialization in Food Technology
 

FOURTH YEAR B.SC.
 

For this specialization each student must complete, in 
addition to the courses required of all students by the 
University, the following courses which are required by the 
Specialization: 

A. 	 Courses listed as electives in Year III, but required for the 

Specialization (taken in Year IV, if not oreviously): 

1. 	 Food Safety and Environmental Sanitation
 
2. 	 Raw Materials
 
3. 	 Chemistry III
 
4. 	 Food Enqineerinq
 

D. 	 Other reouired courses +or Year IV (either career employment
 

or advanLed study and research option)
 

First Term 	 Credits
 

1. Food Processing I 	 5
 

2. 	 Food Microbiology 3 
•3. 	Food Nutrition and Chemistry .
 

Second Term 

1. 	 Food Processing II 5 
2. 	 Quality Control 3 

PLUS THE FOLLOWING FOR THE RESPECTIVE OPTION: 

C. 	 Career employment option 

Electives, unless the courses listed in A above were
 
not taken in Year III, in which case they must be
 
taken in Year IV and the electives taken in Year III
 
can 	count in this place (no less than 6 credits) 11 

D. 	 Advance study or research option
 

1. Industrial Chemistry or Physical Chemistry 4 
2. Advanced Biochemistry or Human Nutrition 	 4 

3
3. 	 Electives (same as statement C) no less than 6 


30MINIMUM TOTAL CREDITS FUR FOURTH YEAR 
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d. 	Specialization in Engineering Applications and Food
 

Technoloqy, SLh-Specialization in Agricultural
 

Mechani zati on 

M.SC. CURRICULUM
 

The following proposed c-irriculum is based on the assumption
 

that the student has a B.Sc. (Hons) in the respective specializa

tion, and that the student is admissible for qraduate study.
 

F1IRSI VLAR 

MGMu req~urses
 
Credit
 

1. 	 Advanced Computers o+ Advanced Statistics 
(i+ not in B.Sc.) 3
 

Research Orientation and Methods
 
(not necessarily Ag. M.) 3
 

3. 	 !Seminar in Aogricultural Mechanization 3
 
4. 	 Four Agricultural Mechanization courses not
 

taken earlier 12
 

ElQctiv Conuse' 

Free electives 	 9
 

SECOND YEAR
 

Research and thesis (6-8 credits suggested) 	 6 

TOTAL GRADUATE LEVEL CREDITS FOR M.SC. 	 36
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5. FACULTY OF RLiRAL SOCIAL SCIENCES 

a. Courses in Agricultural Economics 

Two courses beinq proposed to be taught in the AriculturaI 

conrept arid therefore are described inEconomics area are rew in 

detail. Other courses are, of a more standard content andsome 

thus are listed by title and brief description only. 

Introductory HgriLc ! t!ra1i Economics 
Overview of land and other agricultural inputs in Pakistan 

and the NWFP. M1icro and macro economics concepts used in under

standino how the ecoromic, system functions. 

(Mag. mn_t. of the Fairming .ystei 

Inter-relationships of produciton disciplines, external for

and non-economic factors in the farmer decision-making proces 

cess. (See attached topic listing)
 

Farm H,--nagemnt 
in evaluating alter-Application o+ micro economic concepts 

native LAsed of farmer resources. Organization of farm resources 

the external and internal constraintsto optimize returns within 
faced by the farmer.
 

Credit as a management tool, sources of farm credit, cost of 

in analyzing a loan. loan supervision and colleccredit, factors 

t i or.
 

Agric1.U. tur-al Mark.etig 

Th~e marketing system and how it works. Marketing functions
 

and needed changes, domestic and export markets, and market
 

r egulatiois. 

Agrul.I.Lral Mar. eting And Prices
 
marketing institu-
Ways to increase farm income by chanoina 

efficiency in markettional arranoement-F. pri cinq arrangements, 

f+LWt . 1IS AVjnd exr-arisi on (f d omesiti c and international markets.
 

Copperatives and Agri Clt.!ural Development
 

Principles of cooperative organizations. Requirements for
 

success in input sucaply, marketing, and consumer cooperatives.
 

Pakistan experience with cooperatives. comparisons with other
 

countries. Special study of NWFP cooperatives.
 

The Farm as a Sio-tEconmic Un 
farmers in making decisions. Interdiscip-Problems faced by 

will improvelinarv approach to show how sound decision making 
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farm income. Barriers to farmer acceptance of these
 
recommendations. (See attached statement of proposed course)
 

Micro Ec_.rlomic:S 

The use of economic principles to identify farm firm prob
lems to make rational decisions in allocating resources and in 
determining product mwix. Distribution of income from economic 
activity to the factors of production, consumer theory. 

Mac.ro Eco-.o macqs. 

Nati onial arnd international monetarv and fiscal policies as 
the,,, effect income, income distribution, employment, inflation, 
prices and markets. 

In.,t.erz~e.diate Mic:ro Economric !.heor~y 

Price determination, output levels, resource use, product
 
and resource mix under different competitive conditions and mar
ket structures.
 

. grmedit .conomic ....acro e..ry 
Analysis of effects of domestic and international shocks to 

the economy; costs and benefits rjf government policies to insu
late the economy +rorn such shocks. 

iOccounti rwP 
Ac(ount ing principles and practices employed in business to 

maintain accurate records to reflect profit and loss, cash flow, 
eouity ratios and taw liability. 

(.E.icu.l tural Dove!.oppnt -.r.bl ems in P. .ist..' 

Nature of problims facin.g Pakistan agriculture including
 

size of farm, land .ranmentation: credit and finance, availabil-
ity of purchased inputs, marketing and regulations.
 

Role of off-farm organizations (private, public, cooperative
 
and parastatal) in providing purchased inputs and in marketing
 
products. Problems in managing facilities, capital and personnel
 
to make this system more effective.
 

PrVoject. Lein 104OULY10
an 
Statement of problem, developing of alternatives, develop

ment of appropriate data to analyze problems and, after analysis 
of data, making recommendations for action including cost-benefit
 
projections under different assumptions concerning reF: _e pro
duct.ivity and pr ices of input.s and outputs.
 

Farm syngod and Deciq i n A:ng 
Types of records farmers need to make better decisions. 

AppJ.caLions of data from these records in making decisions to 
improve resource productivity by using simple complete budgets 
and partial budgets as well as by using linear programming. 
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Managmet o toe E.ming SystAm 
A required course for B.Sc. students (second term of the 

second year). 
Interrelationship of agricultural disciplines, external
 

forces and non-economic factors in the farmer decision-making
 
process.
 

1. 	 Complex environment in which decisions are made.
 

2. 	 Total farm vs enterprise as decision-making unit.
 

37. 	 Interrelationship of many disciplines in making decisions.
 

4. 	 Selecting crop rotations.
 

5. 	 Subsistence crops, cash crops and horticultural crops.
 

6. 	 The triple function of livestock-power, food for family and
 
source of income.
 

7. 	 External forces in the decision process.
 

8. 	 Non-econonic factors in the decision process.
 

9. 	 How changinq price-cost relationships effect decisions.
 

The 	Farm as ag ocio-Econmi. Unit
 

An interdisciplinary course for one term during the fourth
 
year of D.Sc. program.
 

Objectives of the course:
 

1. 	 Provide students with recognition of the way the various
 
courses taken fit together to help solve the individual
 
farmer's problems. To show how the various disciplines
 
each make a contribution, and that any one discipline
 
seldom provides the answer.
 

2. 	 Provide the faculty with a more precise feeling for the
 
trade-offs when making decisions at the farm level.
 
This will further support the need for joint research
 
and coordination of teaching efforts to solve problems
 
of the agricultural sector of the NWFP economy.
 

Target Audience:
 

1. 	 For S years on an experimental basis, include 6
 
students from each of the 4 agricultural faculties,
 
along with one staff member from each of the 4 facul
ties.
 

231
 



2. As a special problem comes up outside the technical
 

expertise of any of the 4 faculty members, other faculty 

would be in-'ited to participate in the discussion. Each 

week students would be expected to read and discuss 
particular problems with appreoriate faculty. 

3. After the term is completed, the participating faculty 

and students would evaluate the course to make recommen

datiors on how it can be improved for the following year. 

4. 	 AFter 4 years, follow up with the graduates who partici
pated in the program and the staff who participated. 
This would include the students and 7 faculty members 

plus the other faculty who had made contributions. 

rhe 	 faculty participating would be on a rotating basis. For 

the 	first year Lerms would be as follows: 

Animal Husbandry 1 year 

Enqineerinq Applications and Food Technology 2 years 
Plant Sciences 3 years 
PuYal SoLal Sciences 4 years 

A faculty member could not succeed himself for at least 4 

years. So at the end of the first year the animal husbandry 

faculty would designate a new member, the other departments would 
follow in rotat ion. 

lhe coordination for the first year would be from Plant 

Science. Me rotation would be: Plant Sciences, Rural Social 

Sciences, fonimal 1Hnsbandry and Engineering Applications and Food 

Technol ogy. 

NATURE OF COURSE
 

For the decision making unit it is assumed the land resource 

and the available labor is fixed. 

Iwo "typical" farms would be used each term. But the loca

tion and available crops, water etc. would be changed each year. 

One farm would be about 2.5 acres and the other about 15 acres. 

The following are illustrative of the problems to be devel

oped. (The class would involve a discussion in which both facul

ty and students would freely participate.) 

I. lternative crop sucressions fur multiple cropping. 

2. 	 Evaluation of labor balance of various alternatives.
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3. 	 Requirements for power for the various enterprises and
 

for the farm unit. Source of this power (provided by
 
farm or custom hire). Seed bed and cultivation recom
mendations.
 

4. 	 How manv hours per year must a 40 HP tractor be used to
 
justi+y investment? What make and model should be
 
sel ected'
 

5. 	 Fertilizer recnmmendations for each crop. Yield
 
response expec:ted and costs and returns from various
 
fertilizer recommendations. If a farmer has a limited
 
amount of Fertilizer available, how should he use it?
 

b. 	 Where would the farmer obtain seed and fertilizer? 

7. 	 Availability of water along with cost, when to apply and
 
h..i much to apply.
 

8. 	 Where to market production, prices at alternative
 
markets along with costs to reach these markets; hence
 
net price to farmers.
 

9. 	 How to prepare products for market.
 

10. 	 For many Pakistan agricultural products there are
 
seasonal price variations. For some perishable products
 
such as fresh vegetables time of planting determines
 
when product is harvested and price. How can this help
 
farm income':.
 

II. 	 Can farm stcrage be used to take advantage of oost
harvest price inc:reases on storable commodities such as
 
maize, wheat and other crops? Relationship between
 
cost of storage and returns to storage is an important
 
consi deration.
 

12. 	 What is the nature and amount of post-harvest losses for
 
various crops in the system? How can these losses be
 
minimized? What are the costs and benefits from alter
native approaches?
 

13. 	 How are products to be used for family consumption
 
prepared for storage? Can this be improved and at what
 
cost?
 

14. 	 Six weeks after planting the crops, assume an outbreak
 
of a plant disease. What can be dome to control this
 
outbreak and huw can such outbreaks be redL ed in the
 

future?
 

15. 	 Assume an insect infestation of a crop a month after
 
seeding; how can this be controlled?
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16. 	 What livestock are on the farm: cattle, buffalo, poul
try, sheep, goats, etc. How are they managed? Is
 
there a marketable surplus? Could this surplus be in
 
creased through better husbandry practices? If so., how?
 

1?. 	 Where is the market for- livestock, milk, and eggs?
 

18. 	 It is suggested "t the first session the student would
 
develop a detailed financial statement (balance sheet),
 
e~stimated profit and loss statement, and cash flow
 
statemert tor the twu farms.
 

19. 	 At the end w. the course the student would again prepare
 
the 3 ,et o-t data as in item 18 in light of their
 
discuss;ion and recommendations.
 

20. 	 How mt~ch credit would each farm need? Can the 4armer
 
obtain this credit? Where? Does the farmer have Lhe
 
repayment capacity to repay such a loan?
 

21. 	 Assume the farmer has a wedding two weeks before the 
crop is harvested. What adiustments do you make in this 
proor am ? 

22. 	 If the resull:s from this e:ercise are so much better 
than ili the real world, why? How can recommendations 
for improevement be adjusted so they are more acceptable? 

Gradinc would bE- determined by classroom participation and a
 

f:inal report prepared by ,ach student in which he emphasizes how
 

problem solving at the farm level involves trade-offs between
 

various aJternatives w.Jithin the constraints faced by the decision 

maker.
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SOCIAL SCIENCE OUANTITATIVE METHODS I (4th year elective)
 

Introduction to the role of mathematical approaches to opti
mization in agriculture. Review of matrix algebra. Mathematical 
formulation of linear procramming (LP) problems. Simplex method 
of solving LP problems. Introduction to LP package on the compu
ter. Exercises to develop ability to use .F'packages to solve 
farm and resource problems. Seunsitivity analysis and economic: 
explanation of optimum solutions and shadow values of constrain
ing variables. CompuLer exercises to utilize sensitivity analy
sis to determine shadow values of scarce agricultural inputs. LP 
programming techniques applied to agricultural applications such 
as feed ration mixing, transportation routing and crop/livestock 
production mix. 

SOCIAL SCIEN[E UUANIIIAIVE MLiHODS II (M.Sc.)
 

Review of linear- programming (LP). Introduction to Lagrange 
multipliers, Kuhn-lucker theorem, duality and revised simple.. 
method as applied to agricultural problems. Economic explana
tions of primal and dual solutions and applied applications using 
LP computer package. Review of probability theory and farm 
decision making under u.ncertainty. LP programming techniques to 
solve farm decision problems incoporating uncertainty. 

Review of reqression analysis with emphasis on the applica
tion of single equation regression methods to problems in agri
culture. lechniques include least squares estimators and maximum
 
likelihood estimators. Also techniques for assessing and correc
ting for heterskedasticity, serially correlation, and multicol
linearity in the data. Introduction to the use of binary inde
pendent variables.
 

PRODUCTION ECONOMICS (M.Sc.)
 

Analysis of aoric:ultural production at the enterprise or
 
farm level. Introduction to theory, estimation and utilization
 
of response analysis in agricultural production. Review of cal
culus and econometrics with emphasis on partial differential
 
equations, ordinary least squares and multiple regression. Al
ternative methods of measuring factors of production and agricul
tural outputs with particular emphasis on non-market inputs and
 
outputs. Regression analysis to estimate response functions
 
including firm production function. Mathematical development and
 
economic interpretation of concepts of marginability. Relation
ship between marginal products and economic definition of maximum
 
profit. Farm ronagement and applications of production economics
 
to determine pr :;+it max:imnzi nq input mixes. Evaluation of firm
 
costs and size economics in agriculture. Utilization of produc-
tion economics tools to improve farm management and decision
 
maki ng.
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RESOURCE ECONOMI(S (M.Sc.)
 

introductio, to welfare economics. Concepts of public and
 
private goods. Methods of valuing non-market goods. Stock and 
flow concepts, and role of the market and government in alloca
tio'n of natural resources. Principles of land economics. Con
trasts and comparisons of pricing strategies for public and
 
privaLe land resources. Land conservation, zoning and optimal
 
uses of land resources over time. Introduction to water resource
 
econcoics. UniqOue properties of water resources including its
 
figurative nature. Problems with water pricing and allocative
 
schemes. Compiementarv and competitive uses of water. Conjunc
tive grnundwater - srface water system. Free rider problems. 
Water quality issues and short-term versus long-term aspects of 
water resource development - harvesting, mining and water conser
vartion. Appliatiocln of water resource economic principles to 
water problems of P-istan - larqe scale canal systems, river 
diversions, public and private tubewells and private irrigation
 
systems.
 

SOCIAL SCIENCE RESEARCH METHODS (M.Sc.)
 

The use of the scientific method to research problems in the
 
social sciences witi particular emphasis on agricultural econo
mics. Application and extension of theory with regard to the
 
research problem including criteria +or choosing between modeling
 
options. Development of testable hypotheses and methods for
 
gathering observations for testing them. Observational methods
 
will encompass preparation of research instrument; sampling tech
nique; processinq. analysis and interpretation of data.
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(1) Specialization in Rural Social Sciences
 
Sub-Specialization in Agricultural Economics
 

FOURrH YEAR B.SC.
 

For this specialization each student must complete, in
 
addition to the courses required of all stdet by the
 
University, the following courses which are required by the
 

Specialization:
 

A. Courses listed as electives in Year III, but required for the
 

Specialization (taken in Year IV, if not previously)
 

First Term Credit
 

1. Farm Management
 
2. Agricultural Marketing
 
3. Project Desiqn and Analysis 3 

Second Term
 

1. Credit and Finance 3
 
2. Agricultural Business Management 3
 
3. Farm Record Decision Making 3
 

PLUS THE FOLLOWING FOR THE RESPECTIVE OPTION:
 

B. Career employment option
 

Electives, unless the courses listed in A above were
 
not taken in Year" III, in which case they must be 
taken in Year IV and the electives taken in Year III
 
can count in this place (no less than 6 credits) 12
 

Seminar 1 

C. Advanced study or research option
 

1. Macroe,:onomics 3
 
2. Statistics II 3
 
3. Quantitative Methods I 3 
4. Elective (same as statement B) 3
 
5. Seminar 1 

MINIMUM TOTAL CREDITS FOR FUURTH YEAR 
 31
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(2) Specialization in Rural Social Sciences
 
Sub-Specialization in Agricultural Economics
 

M.SC. CURRICULUM
 

1he 1ollowing propused curriculu' is based on the assumption
 
that the student has a B.Sc. (Hons) in the respective specializa
tiotn, and that the studert is admissible for qraduate study.
 

FIRST YEAR 

First jerm 
 Credit
 

1. [ntermediate Mi:ro Economics 3 
2. Social Science Research 3
 
5. Production Economics 
 3
 
1I. kesource Lconomics (land and water) 3
 

Second ferm
 

1. Intermediate Macro Economics 3
 
2. Quantitative Methods II 3 
i. Agricultural Marketing and Pricing 3
 
l. Elective 
 3
 

SECOND YEAR
 

Research and thesis (6-8 credits suggested) 6
 

MINIMUM 10AL GRADUAIE LEVEL CREDIfS 
 30 

There will also be an M.Sc. program in Development Studies.
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b. Rural Sociology Courses
 

Introduction_to_.ralSociology - 3 credit hours (required for 
B.Sc. students in 2nd term of 3rd year) 

I. Structure of Rural Society: Rural and urban differences;
 
integration and interdependence of rural and urban areas;
 
demographic, ethnic, linguistic, and cultural differences
 
within rural areas; brief cross-national comparison of
 
rural areas.
 

II. 	 r.l. Soci.al Org.niz.ti.... Rural leadership and opinion
 
leaders; power and influence in rural communities; types of
 
local-based groups and organizations and their influence in
 
rural affairs; status and class relationships in rural
 
areas and variations across areas.
 

III. RUr.1 Instit.tions: Importance of family and kinship in 
rural areas; importance of religious institutions; legal
 
and administrative units, their jurisdictions and their
 
functions; role of rural schools.
 

IV. 	 Social Problems of.tithe Rural Egpul Definition of a 
"social problem"; determining needs of rural people; exami
nation of ways of focusing and solving problems in agricul
ture and rural villages; defining "rural development"; 
review'of past rural development efforts in Pakistan. 

V. 	 Rral social Whar!qe. Definition of sociocultural change; 
speed of innovations in rural areas; sources and cha els 
of information used by farmers; types and roles of change 
agents; obstacles to change in rural areas; overcomning
 
resistance to'change.
 

Two additional courses are proposed as either electives in
 
the third year or as part of a rural sociology specialization in
 
the fourth year.
 

1. 	 Rural Sociology Practical
 
2. 	 Introduction to Population Studies
 

Additional courses to be taken for the rural sociology
 
specialization will be selected from the Agricultural Economics
 
offerings and from those offered in Extension Education and
 
Communi cati ons.
 

It is not planned to offer an M.Sc. in rural sociology. The
 
Institute of Development Studies has proposed an M.Sc. level
 
program that will be of interest to those specializing in the
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rural social sciences areas at the D.Sc. level. There is need 
for additional coordinated planninq of M.Sc. level programs in 
the rural sociaJ sciences.
 

c:. E;-tension Education 

Extension Lducatlon is the dissemination of knowledge and 
rest-arch findings. Students, majoring in this curriculum will 
blend subj ect motter !:ovrowIr.dqe such as 1] ant and animal sciences, 
aqricultural rechanization. and social science with courses in 
program pi.-anning and ev,.duatior.; leadership development; the 
adoption pL Lces and extension methods for conductinq educa
tional progijrams. lhe'/ wiJ] also learn how youth organizations 
can le;.d to improved _-Aqr-icult.ure and rural living. as well as the 
de.e2 upment of bo,,s and cjriri. Student,: taking the graduate 
Courses w,11 learn principlas of super vision leadership develop

merit and admiris.tr-atior. 

CUursrr ti t.tle!. i nclud 

' .Sc. Level _LUl-ses 	 Credits 

Agric-ulture F'roa- im Development and implementation 
Required of all students 2 

Disseminatino Education I hroutuh E:tension 	 3 

Proaram 	 Pl annino and Evaluation 3 

M. Sc. _Level _{oures 

Principles u- Supervision and Administration 

Advanced Prooram Planninq and Evaluation 	 3 

Agrcuitral. DeveJopmrent and Implementation - 2 (required for all 
students - second yceor . 1st term) 

Ihe course i ntrodocres. £ud.ntz to the principles of how 
people adopt practices ard ht-. to effectively develop a program 
to create chang4e. Ihis knowl1edge base will prove helpful to 
studerts WhO wJill be worl'inq with people and attempting to plan 
charies to improve agricUltLre and the environment in which 
people lIve. 

Course corten. to liClude: 

1. [he 	(doption Process 

a. 	 fIv,(e -Ltepn: awareness, interest. evaluation! trial 
and adoption 

b. 	stages of adoption: innovators, early adopter, early
 
majoritv, late majority, and laggards
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2. 	 Program Planning Process
 

a. 	problem identification - determining felt needs and
 
unfelt needs
 

b. 	setting goals
 
c. 	developing a plan of action
 
d. 	carrying out the plan
 
e. 	evaluation of methods and results
 

Dissem!nating Educatio -r.h Extensi.on -- 3 (required for 
Extension Education majors -- fourth year, 1st term)

[he course introduces Agricultural Education principles and 
philosophy to students. The course includes discussions of re
sources available to assist in conducting educational programs 
and how to effectively use various methods on the job. The 
course should be particularly valuable to future extension 
professionals. 

Course content to include: 

I. 	 Principles and philosophy of Agricultural Extension 

a. 	purpose of research and applied studies
 
b. 	 extension's role in interpreting and disseminating 

knowl edge
 
c. 	role of the change agent
 
d. 	principle o+ "Learning by Doing" 

2. 	 History of Agricultural Education in Pakistan 

a. 	 the British Folicy: (1.880-1947) 
b. 	 the National Folicy (1947-date) 

3. 	 Sta+fing patterns and job responsibilities within the 
NWFP Agricultural Extension system 

4. 	 Disseminating knowledge and research through Extension 

a. 	 personal contacts: farm visits, office visits, 
telephone
 

b. 	mass media: newspaper, newsletters, radio,
 
television, films 

c. 	 group activities: tours, meetings, workshops 
d. 	publications, +act sheets, etc.
 
e. 	 demonstrations: method demonstration, result demo.o

stration, demonstration on model farms 
f. 	Traininq and Visit Program (T & V) 
q. 	local interest groups: youth clubs, poultry 

association, tobacco growers, etc.
 

5. 	 Resources to assist in disseminating educational 
information
 

a. 	research results
 
b. 	 applied studies results 
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c. 	specialists
 
d. 	 various publications, charts, fact sheets, and audio 

visual material prepared for field extension workers 
the local levele. 	 facilities and equipment available at 

F._grat F] ,nn.y dp E.. u tilp - .3 (required for Extension 

Education maiors, fourth yea,. 2nd term) 
The course teaches the principles of program planning and 

and use of localpropram evaluaLJion including the identifi.cation 
leaders in planning, impl ementati on and evaluation. 

Cc.rse Lontent Lo inc].ude: 

1. 	 Principles rf Program lPlanning 

-. 
a. 	 idnt i I (Jaat l 1eader 
b. 	 dev(..Ic)p.fn 1loca] leadership 
c. 	 iduiatifvino needs (felt needs vs unfelt needs), 

distinciunshino b.tw(-er symptoms and pr blems 
d. 	 writino a Plan of Work (POW) situation, problem, 

prot.ram, and expected results 

2. 	 Usinglu.oal proqram pl anning -roups 

a. 	 role of local !eader'ship groupsw Local Bodies Gcv

eirsierit., vi.lage- councils. Union Councils, district 
1.lve tl i, rmnan 

3. 	 Pr in c:ipleus o-f Prouram Eval uation 

a. 	plann:irig OvAULI.j on as programs are planned 
b. 	 eva luatinc teachinq nfivectiveness 
c. determi i c rate ot~ adopLion 
d,, fle,'socrit LI program impact 
e:. .countb : I t v - nforming the public and leaders of 

.rr oo, accomp I . shments and impact 

.gU.th r i_.g.!.o - 0 (tor undergraduate students) 
The coturse intruduces the role of yOuth organizations in 

improv inq agjriculture. home economics, and rural living. The 

course taches ihaf uch proqrams as 4-H (Head, Heart, Hands, and 
inclu-Health) around the worId can di" to develop boys and girls 

dineg their leadership s::ill1 s, pra _tical sub iect knowledge and 

,::i t.i zcnshi p. 
CourSE cont.et to include: 

1. 	 Proiec . when'e bi/S and girls ".earr by doing'' 

. ctlher 

leari from vouth
 

2. 	 In flt.oelIC upon famil1,/ members (adults) as they 

3. 	 Ac Livi Li us and proqrams which help youth develop and 
learn Ireadership skills 
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4. How to organize youth clubs
 

5. Obtaining and developing local leaders
 

-3 (for graduate
Wgdpnisrj.. an 


students)
 
P'rir_cipjp.s o upevis. 


This course is designed to help students learn how to effec

agricultural busi
tivelv administer an educational program or 


ness, Personnel supervision, motivation, and performance
 

be included. Extension administrators and Agriappraisal will 


cultural Officers who are supervising field assistants 
should
 

in preparation for
gain valuable knowledge from this course 


professional employment.
 

'
 
and Evluat.n - 3 (orerequisite:

Advanced Program_ la.ning 
Program Planning and Evaluation) (for graduate students)
 

in program planning and program
This is an advanced course 

plan a program using local leaders.


evaluation. Students will 

methods and
 

They will assist in implementation and evaluation of 


possible impact.
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(1) Specialization in Rural Social Sciences
 

Sub-Specialization in Extension Education
 

FOURTH YEAR B.SC.
 

For this specialization each student must complete, in
 

addition to the courses required a+ l l qtdQt by the
 

which are required by the
University, the foltowino courses 


Special ization:
 

A. 	 Courses listed as electives in Year 111, but required for the 

Specialization ,.aken in Year IV, if not previously): 

1. 	 Shop Practices 
2. 	 Farm Power and Machines
 
7. 	 Agricultural Communications Programs
 

IV (either career employment
B. 	 Other required courses +or Year 

or 	advanced study and research option) 
Credit 

31. 	 Agricultural Communications 

3
2. 	 Agricultural Economics 

"
 3. 	 HOr tic I ture 

4. 	 Cr-op Producton 3
 

3
5. 	 Animal Froduct ion 


c. 	 E; tens onr Lducat ion 9 

PLLUS 1HE FOLLOWING FOR rHE RESPECTIVE OPTION: 

C. 	 Career employment option
 

I. Animal Froduction Vin addition to B.5 above) 3
 
3
2. 	 Plant Protection 


D. 	 Advanced studv or research option
 

3
I. 	 kesearch Methods 

2. 	 Quantitative Anaivsis (see Social Sciences for
 

exact course) 3
 

MINIMUM I0IAL CREDITS FOR FOURTH YEAR 	 30 
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(2) Specialization in Rural Social Sciences
 

Sub-Specialization in Extension Education
 

M.SC. CURRICULUM
 

The following proposed curriculum is based on the assumption
 

that the student has a B.Sc. (Hons) in the respective specializa

tion, and that the student is admissible for graduate study. 

FIRST YEAR
 

Requie Coursvs 
Credit
 

1. Extension Education -	 Principles of Supervision 
and AdminLstration 	 3
 

2. 	 Extension Education - Advanced Program Planning 
ancd Evaluation 3 

3. Rural Sociology elective 	 3 
34. Communications elective 


5. Advanced course in computers 	 3 

Free electives 	 9 

SECOND YEAR
 

Research and thesis (6-8 credits suggested) 	 6 
(Research report may be substituted for thesis)
 

MINIMUM TOTAL GRADUATE LEVEL CREDITS 	 30 
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d. 	Aaricuitural Communications
 

ntrQdu.t r.icuY~lt. Lomunications 3tcredits
 
(a required course for all D.Sc. students - first term of third
 
year) (2 lecturesit laboratory)
 

Introduce commurnication concepts, systems and skills as they 
relote to aaricu]tural and rural affairs in the Northwest Fron
tier Province and Pakistan. Analyze the role Uf communication in 
rural deve]opmernt, and in human decision-making. Provide skills 
in agriculture-re]ated writinu, speakino and audio-visuals. 

LGorit.rntt 	 Class Hours 

he 	communication process 2
 

Agric:ultural c:omimuni CaLt.:i on in Pakistan 4 
Importancc 

. ad .... aOricultural informationqur e cof 


Ialor .hdl for icu]Ltural informatior
iriol, aur 

How person't qather. proce.ss and use information in 
agr icui tur.al deci s ion --mat: rig 4 

Elem tr5rt 	 cation planning
u f aur i...,Lur .1.,ommun 	 2 

Wri ti nn: to commictr (:It' 8 
:flmmO-I proJl(,I, in, agriculture-related writing 

-Elrm..rtr o1 rradinu -ase
 
, .mor
LWI emCri t v. o f '" h o s On 

Prfeseri1. inrw wri tten information
 
kv:( ' I r L.tur t '
 

Face-to-'re Lummun..atJ in-r:,t e3
 

Facc -- Lo,- - re t.c i lnmu ::at OF acr [:I.c t:l~lr-",or. r1 , 


Dyrami c:s-;n-. per nrial r eL at ions
 
F'] ntW Ie aid r ar ,pe(eches; and
:, 	 presentations
 

D Ilm iutrist,.I at i C~l"n 

Ad 	i o- .'i - I upourL f o r i acd-to-face communi c:ations 
K.inds of audl ci--',' ',iua] a. ds 
Str nuoi.hlh and iimitat ions of various aids 
Pr, Pm or et i n aud j n-vl3L~a f sajs 
A,Ud cO-v] E;iSal q. [pme-,t and it's operati on
 

ht r. V.V, pr r,,r'r t.t 1irM , of audio--.,isuals
3 ' 


10I 	 AL 60
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-t.A.ngricultural CQogmm1ic PEgrams" :3 credits 
(required course for B.Sc. students electing to major in 

Agricultural Communications; elective course for other B.Sc. 

students) (2 lectures/i laboratory) 

to Aricultural Communications
Prerequisite: Introducztion 


Introduce principles and practices involved in analyzing
 

communication situations, and planning and carrying out agricul

local and other levels. Emphatural communication programs at 


size ways to coordinate face-to-face communication with the use
 

of mass media such as newspapers, magazines, radio and televi-


Introduce skills in using mass media for agricultural
sion. 

c:ommun i c: ations.
 

Class Hours
Con tent: 


Planning agricul tural communiicati on programs 10 

Identifyinq; problems and opportunities 

Analyzing c:ommunication situations 

Setting communiation goals 

Conceiving communirations program plans 

Managing agricultural communication programs
 
mass media efforts 4
Coordinatino face-to-+ace and 


Organizing communication 2
 

Working w;ith newspapers and other print media 16
 

Characteristics of print news media
 

Agricultural content of print news media
 

Methods for preparing and submittinq agri-

cultural irformatinn to print news media
 

Working with radio0 16
 

Characteristics of the radio medium
 

Aori:ultural prouramming on radio
 

Methods
 
Radio :rogram development
 

Writing for radio
 

Producina radio pi onram materials
 

On-air techniques
 

8
Workinci with television and other motion media 


Characteristics of the television medium
 

Writino .or telen(' . si or,
 

Program developmnent
 
Visuals for television 
On-air presentation techniques
 

c:ul tur al communi cati on programs 4Eval uat i no agr 

TOFAL 60
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A6h'IC(J.L. UR6L LUMMUN1C01 IONS LOURSEG FOR SF'PECIALIZAION 

(Each course requires introduction to Agricultural Communications
 
-nd Aqricultural Lommunication Programs as prerequisites)
 

Itidents specializing in communications will select from
 

these .our se, during thir fourth year. Each term will include 9 

to 12 hours of commurnLic:a ions and 6 to . hours of electives. 

.gtiC.i.LJral Plb icaticn - : credits
 
The ro. e of print communication in agricultural and rural 

development. Types and functiors of agricultural publications. 

Frinciples and practires co-nci-eriing production of agricultural 

roub] ic.tiors: selezi.: on f cortent appropriate to specific 
aLuui an(-es aniid .r iar i of writ inoipirposes; iz at. on content; and 

tni Lino:4,1 1 tist at iition.desigin and l--iyouLL production, printing, 

bi;idi 1g Anid di. ,Lr ibLt toi prOLcu. .. 

AOr-.iroLtLraj U.i;o of 0qd7ioViSL@ Udip - 3 credits
 

Afudie nces ir aricultural broadcast programming in Pakistan 

and the role o radi) listening and television viewing in rural 

commun.itiLe. Principles and methods in planning, producing and 

prinsieriti nq rtr-- r i o arid television programminq. Functions: 

st.u iir - and oper:t iorns at rural listerriC arnd viewing groups. 

Nh ri--jrn4d(._iti ,. u i auidi U ca:,ssettes, vildeot.ape. film and other 
rinui::es comrmlrliciation.audi ci('/1Iie ter u It:iJu 1 in- aqr i ilT ura 

rd al ca t. creditsL.ims.. mid Hr.d - ii,tLor i'.jr .ii] 1 .OmrOI I on - 3 

Commiuivi 1i f' i.1I(-rs and oper-at ons W4 major systems by 
wi ch in.orirmat_, w... withirn PaListan aqriculture. and between 

rural An d urban -L'C Lors of s, unieLiV- fani ly and community net

..k. extension nv tems. meda . libraries rural.ar.. org_3niza
i uns. revligious od . 'choolu, marketing systems and others.i 

Chara:ct.ori icst and ro]es of 2pe,:ifmr media used in aqricultural 
Lntmm(,JL at(. r01:V, i 'c. Jld l tcrditli oral media. print media. audio

v.i sura nl ,and riio: c:ommuni c.at i cns t vchnol oqi os and others.. rmedia, 


Depigr. rid brapi,.i - : ( r edi *Ls 
A.phl atiors of perception and desi on principles in all 

kinds of v",isual commurnication , with emphasis on rural audiences. 

irial"vsi.s i visual meaning. Advanced methods ir the use of 

visuol to-rmats. colcr , type, composition. i1lustration techniques 
and other aspect. of W. fective oraphic communication. Organiza

ti or ind ooer ati Dn of a or aphic:s unit. 

-er £u'ir a I t 1n -j.nmL.nI tredit!,, 
!0.4e al iatterns o personal] conmunication in rural Pakis-

I,",. o oer::ial iv as r elated tW ,c.rr icutura and rural development. 
ri' itir pW ard pr aCI. ;cL 1 rinv.'v n speeci;hes. demonstrati ons, 
iiwl? in..riu,. , and n lher 4or rii t. ftor qr oup cummoni cat ions. Kinds of 

-ii id i'oi .mi pei :h)U L .ornnci ways t U b' Lour * i nt and use feedrcterpret 
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back. Principles and techniques of listening. Planning, prep
aratiorn and use of aids for Dersonal communication; handouts, 
slides and other projected visuals; poster and other static 

visuals; live objects and other active vi.suals; models; and 

others. lechniques tor evaluating e+fects of personal communica
tion ac:tivities. 

rint .Comymi.ic .ion- credits 
Principles and skills in planning, gathering information, 

organizino information, writing. editing, producing, printing, 

and distributing various kinds of printed materials for purposes 
and audiences related to agriculture and rural affairs. Organi
zation and operation of a print communication unit, including 
distribution systems. 

.gri..-ltural F.htogr.yphy - .T credits 
Frinciples and practices in composing, lighting, using fil

ters, proc.ssiro fiI and prints, and using other techniques and 

equipment for spetia effects and needs. Selected agricultural 
uses of still photography, inclluding close-up and time-lapse 
photographv. l ivostock uhotography and others. Role and use ofp. 

color photography in aL-iculture including planning and produc
tion of slide-ou'nd progtars. Evaluation of photography mate
rials in terms of qualitv and communication effectiveness. 
Organization and operation of a photoqrapl-hv unit. 

_Agrictnit.ral Communicatjons Reqoarcqh - 3 credits
 
Role, importanc:e and scope of communication research as a
 

foundati for acricultlur,aJ planning. Aspects of
fur commcunications 
situation. audience and media ainalysis. Principles and tech
rniquts in prjblem identification. research design, literature 

rev ew. data Lu ilectiorn ,iicludinq sampling, instrument design, 
measurement. in;I. r vi wi r,.i ,ither aspect s) , data analysis, inter
pretat, ion and r eportinn of resilts. Orientation to existing 
resecI'ch 1i tIo,iure a:out aqr icu] tur:il communication in Pakistan. 

.0onI.n incj LMgxU@t 3 
Principles auid met:.hods of planning and managing individual 

agri-cuttura] information programs at lo.:al and other levels. 
Analvsis of situations. audiences and media; selection of com
miication obJeLti eS piann inq oI c:ommur ication strategies; 
organization and monagement of communILatlon programs; monitoring 
and evaluation cif r csul ts. Orqanizational management concepts 
and Lchni.t ques in orqanizi .j , programmino, staffing, financing, 

oquippii"n, ci.a,1 uatirq and .therwise manrao ing an agricultural 
COitiiLi i i Ci or-ar a zat on. 

AirrL ci!t pr a ILqirmyr at U isnd - credits 

atio,_. ,. 

i in ireJi ts 
Sp-cLI ] iZed ,u-s -f radio and television for communicating 

with rural auditencc-us in Pakistan. and with the general public 
conc'rling rurol .iffoir,'.. Advanced si. lils in planning. produ
ci nq. and preent inci r-rm1 programming in various formats: news, 

it t ,iiw, demnorntAr ,i onr,.. dramtatizations, documentaries. and 
nt I,.r ., AdI., ed or rt. i n r el OLt Linq and using visuals, 
i 1IL itnit inId ed:i Li for' Lt.-,: ,vi sion. Advanced practices in using 

Hyur a1 uc~idcst.H 
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souhlds in (reative and functional ways. Technhques to stimulate 
audience participation; measure listenership and evaluate effec-
tiveness of rural programmirg; and organize and operate rural 
listener and viewer groups. Organization and management of a 
rural program spr.,]ce +or radio and television. 

Sp.i . -r.j Vt: 	i" kgrri:ultual Cmlm ic-tions ... .3 credits 
Through this pru 1 act. the stuoent w.Jill demonstrate competen-

L/ in applying rcjmmunicat1ions concepts and methods to an agricul
ture-rcuated problem or uporturit,. The project will be suited 
to specific communict i on and agiriculture irterests of the stu
dent. rhe student wi] (1) submit a written proposal which 
identt.fes a comnunication problem or opportunity, explains the 
siqni fic:anu:- { it.. sets a coK,municati on goal and outlines the 
;t'.ident s communicatJi(in apprnch; and (2) submit a final report 

and Finished crnmunications materials that are appropriate to the 
commua.lniIcazt i on goal. 

.. r- -...-. .mm..... .s t.(rsh.p -- 4 credits 

Frerequinitesi: 	 Introduction to Agricultural Communications 
Agri:ultural Communication Programs 
liir d Year b..3Sc. completion 

An, indi vidualizeid, t.w -prk l[,earring prooram will combine 
,dvn'o:-d sl udv ofof awjr tcu]tur.. . ,;,ub.1e(:t matter and rural audiences 

with (1) fie.d-le-,,vel communilcatiorn planninq and (2) preparation 
of ,ppr',pr ate n.immu.trcat. ion materials. 1he student will work 
WVti ith -. )u rrt [i(9r i1Lr, . c.nrd otlhe-rs. a, needed. The student will 
doiml(nrstr.altf c- n.t.er v.,' in c:ti analysis. agricultural.:omm nicia. on 

cumhni ica.LLu n pt o'uruoii planning, and preparation of materials for 
use in iidi dua,I ip "i mian, communi caiti on. 
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APPENDIX B
 

THE NEED FOR STRENGTHENING
 

THE AGRICULTURAL TRAINING INSTITUTE (ATI)
 

IMR0UCTIN
 

The facilities, curriculum, teaching methodology, staff 

facilities and other resources of the Aqricultural Training In

stitute (WII) are ornssly inadequate to prepare field assistants 

as competent extension personnel[ who can extend and teach farmers 

to utilize improved technolooy. Only this conclusion can be 

reached bv review of bac.:oround documents for this design mis

sion, an M.Sc. thesis which evaluated the AII, (M. M. AMzal 

198P) and throuuh discussions with the Principal of the ATI and 

the Director of the Extension Department. There is widespread 

..reement that the curriculum is too theoretical, with little
 

practical skill traininq; that the maoritv o$ the teaching staff
 

are not interested in teachino and are poor teachers; and there
 

are no lo'nger any facilit:ies for practical "hands-on" training in
 

field crop production. animal husbandry or farm mechanics.
 

Is neems clear that if the extension system is to improve
 

over the long run, the training of front-line e:tension workers
 

must be substantialiy impr oved. Furthermore, if the training of
 

field assistants could be upgraded to the diploma level, this
 

would qualifv them for ,F'S IJ which would result in improved pay 

and status. The consequence would be to attract much better
 

c:andidates into ent vnsion and. jith better training, a more 

competen. c adre o. ir:tensi tin w'JorLers would result. 

To upurade field assistant training to the diploma level, 

the ATI would need to be affiliated with either the NWFP 
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Agricultural Universitv or another educational body (probably the 

Boaru of Secondary Education), rather than being solely a service 

unit of t:he E.-stcr.nsion Department. The complete upgrading of the 

ATI is bevond the scope of this proposed USAID-supported project 

that has as its pt imary tocus the strengthening of the NWFP 

Agricultural Univursitv. However, it must be recognized that the 

poor quaJity of personnel coming into extension, combined with 

poor trai lino and the lack of opportunity for career advancement, 

is crea~ti2nq a weJ*:?ak iink in the technolocgy transfer system. Un

less this improved training need is addressed, the outrech ef

forts of th e strerqgthened hgricl,1tural University will be less 

than fully eff:ective. 

A.:cL:)rdina t, toie I)irector of Lxtension: there are appro.i

mal.ely 585 field assistants in extension. In addition, there are 

about 410 technicians and other suU-professional personnel in 

the agricultural sector who need similar types of intermediate 

level trainirng vi.e. 2 years technical training after matricula

tion). Thcrefore, based on preliminary data made available by 

the Institute cit D,'.Jopmernt Studies at UA, there are approxi

mately, 99b intermedi.te personnel in the aqr icutural extension 

sector of NWF". 

In w-. I j..inq rost re'nd5s, this cadre o k personnel grew at a 

net rate of 7% per annum over the past. 1. years. If a conserva

4e w,.aLauo rate oVIf 5% is assumed for attrition (according to a 

preliminary draft of a study being conducted by Development 

A] turnatives, Inc., the current wastage rate runs upwards of 20%, 
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probably due in large part to the low rank of Field Assistants
 

and lack of opportunity for career advancement), the NWFP will
 

need 120 new agricultural field assistants and technicians per
 

year over the near future to meet current demands. Furthermore,
 

if the Department of Estension adopts the Training and Visit
 

System of Extension in the near future, this expanded effort will
 

require at least 500 more field assistants in addition to annual
 

replacement requirements. Also, there may be an expanded need
 

for technicians in agricultural research, the Agricultural Uni

versitv and other aqricultural agencies. Furthermore, the pro

jections detailed above are only for agriculture and do not
 

include assistants in animal husbandry and other extension-type 

posi ti ons. 

he ATIA has a current intake of 50 agriculture trainees and 10
 

animal husband-y trainees per year. The actual annual average
 

out.ut of these two year- programs is only 38 and 9 respectively,
 

and the Principal indicated that only one-half of these students
 

would join extension as Field Assistants. Therefore, there is
 

currently a minimum projected shortfall of about 80 agricultural
 

field assistants and technicians per year. It would appear that
 

agricultural extenjsion, aqric:ultural research and other agricul

tural agencies must either hire unqualified individuals (i.e.
 

with training in a non-ariculture area) or curtail program
 

growth, which was c:learly the case during 1981-83 when interme

diate manpoJer growtlh dropped to 1.6% per annum.
 

in addition to the need for more personnel with intermediate
 

level Lining in aari culture., the quality of that training must
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be substantially improved. As mentioned earlier, a three year 

diploma level course is clear]y necessary to improve the quality 

of training provided to recruits into extension and related 

fields. ans well as to provide n sufficient salary grade to at

tract and keep better quality personnel. The following sections 

address some of t.hese perceived training problems and suggest 

some po-sible approac:hes that might be used to strengthen ATI. 

PRE-SERVICE IRAI1NING OF FIELID ASSISTANTS
 

It is proposed that the curriculum of the ATI be organized 

around the crop grow.,ing season and livestock production cycles, 

arnd that each studont got hands-on" experience growing the 

impor tant tood c:ropn and/or livestock using recommended improved 

technoloqy. In addi.Lo". apprupriate agricultural mechanization 

skills should be taught, as well as appropriate learning experi

ences in Ei .er s iorr Education, Ar iAcultural Communications, Rural 

Soc:iolocpy, Farm Manaement and Record Keeping. 

If a three vear diploma course were offered, the objective 

would be for eac:h stuident to f.ully participate in on-farm field 

exper iences for " ur.p years (both Khari f and Rabi seasons). The 

f.rst year would focu.s on learninq production skills., while the 

second crop year would utilize these skills in the context of 

c.onducting several demonstration plots. During the third year,
 

-t.Ldetu would s-pernd Lime off-campus working directly with far

mers in a pilot project area. 

In the firsL crop year, students would he in charge of 

':arrv, in out all farm practices on their individual plots of 
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approximately 1/4 acre. They would grow the important food crops
 

(including some vegetables) in a similar proportion to that of a
 

farm family operating a small, intensively cultivated farm. Each
 

trainee would keep produc:tion records and accounts in a farm
 

manaoeme L record book.
 

At the beginning o1 the first school year, students would be
 

assigned plots by random and one of the first tasks would be to
 

collect soil samples and test the soil to determine fertility
 

requirements. Classroom teachinq and practicals would then be
 

organized around the farm production process. For example, first
 

the combination of crops on a typical small farm would be dis

cussed followed by land/seedbed preparation, with students then
 

developing a farm plan and preparing their land for planting.
 

Different varieties of each crop wuuld be compared in the class

room, includ-nq factors such as their responsiveness to ferti-

lizer and disease-.' reiistarnce! as well as essential cultural
 

practices (such as plant population. date of planting, timing of
 

irriqation. etc.). Trainees would then decide which varieties
 

they woul.d grow on their respective plots, determine the level
 

and type of fertilizer they would apply (computing the amount
 

needed for each crop in their plot). [rainees would then proceed
 

through the growing season, carrving out recommended practices
 

and finally harvesting each crop.
 

Irainees would purchase on credit all inputs, including
 

seed, fertilizer, pesti(:ides, etc:.. from the farm store and all
 

ictrm pr. dIM(ts would be sold bac.k to the farm store at prevailing 

pricPs to repay the cost of inputs, plus interest. Students
 

would also be assessed a rental charge for the land and any power
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machinery -used. Any profits that would accrue above costs, would
 

belono to the students so there would be a real incentive to
 

maximize production/inrome. In the process, a direct by-product
 

would be to maximize learrning. Ini addition, students would be
 

evaluated on their produc:tion plots periodically throughout the
 

season, inc]luding the appropriateness of production practices
 

followed as well as the productivity/ profitability of their
 

lots. Thei r farm mnauement record book woul d also be evalu

atefd. [ ,addition, students would be eval iated on classroom 

lectures/di ,'cussionrs thr-ough period c examinations. Trainees 

w.ould be assigned a locker where they would keep work clothes,
 

basic farm ooln. etc.
 

Second year trainees would also be in charge of individual 

plots, thowevr the objectiv-e during the second year would be to 

conrdtui sever al dcm-urnotrat.ciuns, such as varietal trials, ferti

lizer demorstrations,. and/or the effect of different cultural 

practices (e.,. plant population Y different fertility levels) on 

oruduct.ivitv. At. the end of each season, trainees would learn 

how to ac:curateiy measure yields within different treatments in 

their demonstratior plots. A field day would be held, when each 

trairee would describe each demonstration, including the results 

obtained from individnil treatments. 

lri.rd yr:at trainees would work directly with farmers in a 

pilot area near the Institute, and in internships working with 

experienced extensiorn personnel. They would also need to com

plete courses in complementary areas such as extension methods 

and rural sociology. as well as courses in agricultural 
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mechanization (tractor/implement maintenance and repair), and animal
 

husbandry production.
 

To implement the type of curriculum described above would
 

imply and require a problem-solving methodology of instruction.
 

Problem areas (instructional units) would be appropriate for the
 

growing season and be selected and taught just prior to the need
 

for this information by trainees in their plots. In this manner
 

there would be direct and immediate applicaton of knowledge and 

skills acquired in the cl]assrooms. Furthermore, students would 

determine themselves which practices they would follow and see 

first-hand the consequenc.es of their decisions and efforts. As 

particular production problems (such as insect/disease problems)
 

would arise durinq the growing season, the class would immediate

ly consider the problem, possible solutions and actually imple

ment a particular solution.
 

Mhe problem-solving method of teaching involves the active
 

participation o both the tacher and trainees, and would be
 

ideally suited to the curriculum being oroposed here. The
 

teacher guides the learning process, in which trainees identify
 

specific problems or types of knowledge/skills they nill need to
 

knw or be able to do to carry out a specific production prac

typic:al problem areas for a crop such as wheat
tice. Examples of 


include "selecting wheat varieties", "fertilizing the wheat
 

crop". "irrigating wheat", "controlling pests in wheat", "har

vesting wheat," etc. After trainees identify the important prob

lems in a particular instructional area, they would investigate
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dit+terent solutions to each problem. utilizing extension bulle

t-ri,. research results and books, After students have investi

qated the problem in detail. class discussion would be used to 

,nrPs.der the r, ,C..Ld: alte-rrnlttva-,solutions, with the most appro-

priato ones b,:inq ncte'd. Fo]liowino this c:lassroom activity stu

dents will be exp,,:cted to use: their own best j udgement as to what 

pract:ices they would use on the:ir own individual, plots. This 

teachinq methodol oy can be used for all classes being covered in 

the prnposed curr i cuJ.urn. 

1li1-:Lk VLIE TRAIINIINU UF FIELD ASSISTANTS 

it thin pre s-rvice Lraining program for field assistants was 

ijgraed to the dipl oma JIvM] , an in-service training program for 

currcent i eld as.sistants would need to be initiated, both to 

impro-,e and up-date their production skills and knowledge, as 

well as to qualifv them for 6PS 11. The current number of field 

assistants stands at about 505, therefore it is proposed that 

about Hy.current -i.d assistants be retrained each year. this 

leve. 9I upgrading will erable extension to maintain its on-going 

programs and still recycle al]. field assistants through the one

year program in .Ybout b-7 years (assumes a conservative attrition 

rate of 5-6%/year). After existing field assistants have been 

rrpclel(, these additiotnal places could he utilized for the pre

scrvice proqram. 

It is recoJmmenued that the in-service course be highly 

practical, combininq many o- the features of years one and two of 

the -re-service course. Since these .field assistants are experi

enced and more mature workers, it is assumed that their
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absorbtive capacity for new agricultural knowledge and skills would be
 

higher and they could move more rapidly through the necessary
 

material. Again it is recommended that a problem solving method

ology of instruction be employed with the direct application of
 

new knowledge and skills in the +ield. In-service trainees would
 

be assigned about one-half acre of land for their production and
 

demonstration plots., utilizing small tillers whenever possible to
 

save time. This latter recommendation would also enable them to
 

become experienced with the small tillers that are being rapidly
 

introduced into the NWFF as labor becomes more scarce and expen

sive (due larqe]y to exterrnal migration). In-service trainees 

would also receive any profits that accrued above all direct 

production costs, including a land rental charge. 

FESURCESANDFACIL lTIE!3 REcOUIRED 

to implement a three year, diploma level training program
 

for 125 agriculture and 25 animal husbandry trainees each year,
 

plus another 5 places for a one year in-service training course,
 

(total student capacity would be 500) would require approx:imately
 

100 acres of land for student plots, plus animal husbandry faci

lities (poultry, dairy w',,d small ruminants) for group projeats.
 

First and second year students, plus in-service trainees, would
 

require hand tools for field work, plus small tillers, backpack
 

sprayers/dusters., harvesting equipment etc., which trainees would
 

use as needed for a small rental charge.
 

There would need to be a farm store where trainees could
 

purchase seeds and other inputs (on credit), check out equipment
 

and sell their farm prodncts (which could be made available to
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the school cafeteria. sold to faculty or sold locally). If a 

- ttldltd 'it4il,'red a oss. he would not by expected to pay the 

differenc-e. howcver, any net profits would go directly to the 

E:tUdEnr:, as this would result ir, their being highly motivated to 

usce the most optimal combination of inputs to maximize production 

and income. In addition, a variety of production and income 

rel ated awards should be civen to outst.andinq students at the end 

of each veal 

In addition to the land requirement, animal husbandry faci

lities, the farm s tore and a trainee work area. there should b2 

,' .u LtI Lti fM Al 11PLhonll t. ion shop that wou]d aiccommodat.e 25 

s.t.tdc-i.t: i c-ie t na-.. shop, LiChw Ir thi!:; areas as equipment 

maintnanice, adjg, trit and repalr. the use of wood and metal 

working tools to bulid !7mall projects Would be covered. 

ii zdditiu.jn to tUe above facilities, classroom and housing 

f,cilities would be needed for 5(i-)trainees, including six large 

-lassroomt- for 60-.65 sttdcnt5 each. nine smaller classrooms for 

30 students each. a library. an audio--visual center, plus offices 

or the principal and irlstrucLtors. etc. At least 5 vehicles 

w.Cu bc- t-,.ded to soiervi s trainees while they are working with 

-irmor ci titerws third year.and on ips, Ir- thL-ie 

THE S AFF AND_STAFF_ DEVELOPMENT 

The staff vould be organized by departments, including: 

Cr-o Produti 3r, (6; Hor ti cul LIure (2) ; i~nimal Husbandry (3); Farm 

Mec-h:n i at ion (. ; Far-ri Manaament (2); (Aricul tural Extension and 

C;omibiti' Icdti ri-t ,i rL i . Ru ; So -t]ouy) (4) ; and Islamic Studi es 
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Although all technical instructors would be expected to 

provide in-the-field instruction, direction and supervision of 

students, a farm manager and a farm store manager would be needed 

to coordinate and facilitate practical instruction on the school 

farm. The head irstructor for each area should have a B.Sc. in 

the appropriate field of study and, as a part of a staff develop

ment program, should obtain an M.Sc. degree in Agricultural 

Education. This M. Sc. degree should include about half of the 

student's course work in his/her own teaching area; emphasizing 

production courses. he remainder of this time should be spent 

in professional teaching skill development, including an 8

week internship at a communitv or junior college in the U.S. The 

remainder of the staff should probably take a second B.Sc. in 

Agricultural Education in the U.S.. again emphasizing their tech

nical teaching areas, as well as gaininq background and experi

ence usinq the "problem solving" method of teaching. 

The upqradino of the Field Assistants to create a more 

competitive emplovment level is urgent. Now, they are losing 

about half of the qraduatinq classes to other employment. The 

current facility and its curriculum is not at all suited to the 

purpose as outlined in the foregoing statement. If the T & V 

model is applied to other districts the need for trained Field 

Assistants will grow rapidly. 1herefore, it appears that one of 

the most pressing manpower traininq needs in agriculture is to 

train sufficient numbers and hiqher quality Field Assistants. 
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Although this is not the focus of the University of Agricul

ture. the role of field assistants is critical to the success of 

extension and the Aqricultural University's outreach qoals. The 

Uni.ernitv should map the status and training of FAs one of 

their uoncerns, even ii the'v are iut directly involved. If the 

,roprar conditions could be established. the Aqricultural Univer

sity could rend-,r a very real service and securce indirect bene

fits to its outreacn objectives bv assuming the role of trainino 

Fteld hssi tanti. Ihis would be espec i, l].y true, if the training 

for FA"s is upuraded to the diploma leveJ. The key conditions 

fol ]uw: 

1. The: l.rairnino of- Field Assistants should be accomplished 

in a separate acilitv. Ihis is prcbably essential to keep it 

clear t hat the t.rainina iv r ot ihe same as Ior D.Sc."s. 

-:. [he comitment to develop a new and uparaded faculty 

should iJe pr-:-conditior. 6i separate .nj adequate budget for 

the Pstablio,,r,.nt *Yjnd operation ot such a Field Assistant train

inu fa, il, itv stiould accuomnari v tho transfer so that the Uni versity 

is not compelled to di.,rt resources from its major mission to 

the development of the new ATI. 

7. frna IUn.v.,er_.ity must have the ability to manage and 

service the Center without serious diversion of its attentions 

and Pnerlies. 

Under these conditions there would e:ist several advantages 

and di sad,.,antanes. 
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Advantages
 

1. The University would immediatly become an important
 

component cr developing an improved extension system in the NWFP
 

of Pakistan by becoming responsible for nearly all of Extension's
 

manpower traininq. (An expanded proqram would also provide well

trained technicians for agricultural research and other agricul

tural aqencies.)
 

2. [he periormance of this function would help to establish
 

a framework in which the Lxtension Department would have a stake
 

in the Agricultural University that should be beneficial in
 

establishing the various types of linkages that need to exist.
 

3. he University is in the best position to bring about 

the types of reforms that are needed in the ATI. especially if it 

can be upgraded to diploma level. 

1. he training of FW's would help insure the University's
 

relevance And create a close relationship to the cadre of Field
 

Assistants.
 

5. The affiliation of All with the AU should facilitate the
 

particulation of courses and the return of capable diplomates to
 

AU to pursue a first degree. Ihis would begin to break down the
 

rigid barriers between professional and sub-professional exten

sion personnel. 

Dl SADYNrAEGS 

1. The training would be partially below university level
 

since the curriculum would be more technical and less scientif

ically oriented.
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2. Ine (Arictultural University is assuminq a large re

ttucLt1rirtc. and manaceiment- responsibility under this proposed 

project and thi': Additional assignment could strain the Univer

sitv's adinini sir , tivt r,.p it-. 

. he risi. it. high that the additional budget and facili

tis t: WOuld rot be pro.,ided to develop a first-class training 

c. rter -irid that "bleed ofi" miqht Occur. 

4. Fhe Uni.ersity is funded by the University Grants Com

msi~sn .whileW1I is a provincial unit. This might create some 

oroblirtcs .+ bUdCq:r nq and administration. 

1tle po .*s bi iV of ot,.,elopiriq an upqraded All as a part o+ 

tho i iorEitv WOuld !eem to have several salutory benefits to 

the t'n ,.e,-sitv OLt"ea-t function, and that the University is 

more i l e to do a high quality job of traininq FA's than under 

the current str',tcture. Mherefore. the matter miqht be carefully 

pursued or at: least this alternative l:ept open as a possibility. 

It W-OUld seem equally clear that the University should not assume 

the responsibilit..' fur Alfl without having the needed resources to 

e;:pand it and appropriately upgrade it Lo carr! out its critical 

iftnci- i ons. 
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APPENDIX C
 

TELECOMMUNICATIONS PROPOSAL FOR THE NWFP AGRICULTURAL UNIVERSITY
 

This proposal was developed through the combined efforts of
 

the faculty and staff at the NWFP-AU. Without their cooperation
 

and assistance, it would have been literally impossible.
 

In addition, interviews and premise visits were made to 

PARC, NARC, FAO, USAID/Islamabad and Peshawar, U.S. Embassy, 

Pakistan Telephone and 1elegraph, Peshawar and Haripur, and 

Fakistan Lable. Limited. 

Over 150 pages of data were compiled through 79 interviews. 

Basic system design was developed around existing needs and long

term objectives. The recommendations will satisfy both issues. 

Thanks are conveyed to the Design Team for their cooperation
 

and assistance and their patience during my frequent questioning 

periods. It was essential to determine the methodology to inte

grate the telecommunications system into the overall project 

without detracting from the Design leam's goals. This has bwen 

achieved, and the recommendations will facilitate the introduc

tion of the new curriculum, new buildings, and operational 

chanqes that will take place in the next several years. 

There are presently nine (9) telephone lines scattered 

throughout the campus. These lines are used primarily to make 

and receive off-campus calls. Incominq calls to those personnel 

and staff members without a phone require a peon to fetch them. 
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Delays in getting to the phone are costly both to the called
 

party and the person ma[inq the call.
 

Toll abuse on lonq distance calls is controlled by securing 

the phone with a inc:. If this method is not employed, a dis

tinct danger of unauthorized use will and has been experienced; 

e.u. Hostel #6 had over Rupees 22, Ci( in long distance in one 

month. 

The intercom system installed in 1967 worked for two (2) 

days 	before it malfunctioned. Inspection of the equipment 

i:dicafes Lthot the trans1ormer burned out due to a power 

over load.
 

rho nualitv W. the or"-camphis wiring +or telephones is unac

ceptable. (On one line alone there were over sixteen splices in 

the ciruit.) This combiiation of splicino and open wire strung 

haphazard1v throuqhout the campus is both unsiqhtly and provides 

a low quality ot we rvie. lhe frequent outages of phone service 

is dir c.ntlv attributed to: thr poor quality of the cable and phone 

instollIation~s. 

There is "u telephone communication to the farm. The delays 

in nettino messages to and from the farm are often hours and, on 

occan on, av/s. ihe +arm mranaqer spends upwards of three man 

hours a day travelinq to various meetinqs because of the absence 

ot a telephone. In addition. members of the staff are constantly 

trvino to, toimujin.te with the farm to check on projects and 

e_:periments. 1Weo nuiber o+ total hours lost due to the lack of 

,..,,quet- commur,,cLiC ons is irn excess o 5() man hours a day. This 

1j ,vro . - -:,or yive estimate based on the interviewscis ,.-
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Although peons are used to convey messages, approximately 

80% of all on-campus communication is done on a face-to-face 

basis. At least 75% of these conversations could be conducted 

over the phone if it was available. Time savins would be 

approximately 100 man hours a day. 

_Recomiendat ion!s 

Install a fully electronic, digital Private Automatic Branch 

Exchange (PABX) immediately upon approval of the project. This 

will have an immediate impact on productivity and operational 

efficiency of the NWFP-AU. Results of the telecommunications 

system PABX will be the recovery of approximately 150 profession

al man hours a day. which equates to over 4,600 professional man 

days in an academic vear. Valuable time that can be applied to 

education, research, outreach and administrative duties would be 

saved.
 

Admiristrative offices, department heads, faculty and selec

ted staff functions and offices should have immediate access to 

the telecommunications system. There are presently 78 locations 

on campus that have been idenlified for this purpose. Provision 

should be made to meet the future needs of the University. 

Growth will take place at approxiimately 12% a year. 

Overall mtntay.ement of the system should be controlled 

through the Office of the Vice Chancellor or Deputy Vice Changel

lor while the budgeting and daily management functions will be 

provided throuqh the Director of Finance. Maintenance and in

stallation functions should be provided through the office of
 

Public Works. When the Learning Resources Center is completed 
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and st vffed, the per i:onneI from Publ ic Works should be trans

ferred to the nw Uenter work zone. 

till. cab)c. !-.-r%.ic the campus should be buried between buil

dingu, ui J. s tempurary need are required., such as in the case of 

cros iH.no thu :Uttil,i-. DuMIJdin(i caible shoul c be installed in con

dult. Ljhu-r. poss i cb, In c. stiflq hgti lcdinqs. If cable cannot be 

I ShouLid be placed in discreet locationspl.?.c:ed i.n condui, thun 

an' viall -x:cond, !I: fla--hinq slcould be instailled both to protect the 

w.ire 3nd L.c mprcv' l:he -.sthc'ti .:s. 61. t,:'lephcile set locations 

will be vitred ior tv, pair tc: anticipatte future telephone and 

terminal. rneud-., le].ephorc. ciable terrinattion closets are to be 

prtI,'/i.dc! in .ach tbut ldiri to facilitate wirinq, additional ser

,i (:e., c:Onen i ( F, -9ccc'ss Li IE:,tallations, and ease of 

,T~a I i-tcn~l c .. 

'AO.X -,nd :d 1 ,£uL- are Lo be Touch-ForseT for rapid dialing, 

ease of operation, and possible future computer entry systems.
 

PABX has built in Touch-Tone' to rotary dial conversion unit to
 

the Pakistan Telephone and Telegraph network.
 

The PABX equipment telephone room should be located on the
 

second floor of the Administration wing in the former photo lab
 

that is now serving as a tea-making and storage room. This room
 

will need to be screened and access made available only to the
 

the
telephone maintenance and installation staff. The floor of 


room must be sealed with cement sealer and the walls painted with
 

a latex- paint to reduce dust. A thermostatically-controlled air
 

° to provide climate
conditioner should be installed (80 F.) 

T Registered A.T.&T. Trademark
 

268
 

http:prtI,'/i.dc


control as well as dust control. A drop ceiling of tile with a
 

ten-foot clearance should be installed to reduce the
 

volume of climate-controlled area. A six-foot cabinet with a
 

lock should be installed in the room for storage of tools,
 

electronic cords, telephone sets, cable, and miscellaneous
 

telephone equipment.
 

The telephone console is the heart of the system, and all
 

incoming calls will be distributed by the console attendant. The
 

console should be located within a reasonable distance of the
 

PABX telephone room (less than 1,000 feet). The console atten

dant will be responsible for verifying the telephone oill and
 

submitting billing information to all University departments.
 

Toll calls will be tabulated by a Station Message Detail
 

Recorder in conjunction with an electronic printer. All off

campus calls will be identified by station number, department,
 

time called, length of call, and called number. This record will
 

be available to identify toll abuse and to verify if the local
 

telephone company billing is accurate.
 

Emergency power and line voltage regulating should be pro

vided to protect the PABX and prevent loss of service due to
 

power surges and failures. Two (2) hours of power will be pro

vided with the emergency power system. Voltage regulator will
 

insure 230 volts to power units.
 

System Regquirements by_qC
 

1984 - 10 trunks - 78 stations
 
1985 - 11 trunks - 87 stations
 
1986 - 12 trunks - 97 stations
 
1987 - 14 trunks - 118 stations
 
1988 - 16 trunks - 128 stations
 
1989 - 20 trunks - 143 stations
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OPTIONS
 

Both Option I and Option II are designed to meet and satisfy
 

the proposed recommendations. The metal PABX recommended in both
 

cases is only different in its equipped capacity. All system,
 

stationJ, and console attendant features are exactly the same.
 

Although Option I eliminates the spiral effect of inflation,
 

the security problem can offset that benefit if the spare tele

phone sets are lost or stolen. Since all the electronic cords
 

will be stored and locked in the equipment cabinet, they wi)ll be
 

safe from pilferage.
 

The additional system equipment that needs to be added to
 

Option II can be installed in two to three days without any
 

disruption in service. During year two of the pruject, when
 

cable placing is going on, the additional equipment can be
 

installed.
 

All PABX equipment can be ordered at any time via Telex or
 

mail. Delivery will generally be by air freight unless otherwise
 

specified.
 

USAID is requested to assist in the obtaining of tax conces

sions on all equipment shipped into the country.
 

Option I - Ist Year Costs
 

1. Mitel SX 200 (20 trunks x 144 stations) 
Required components: 

Basic system . . . ................ $ 5,400 
Common control ........ ............... 2,600 
Generic 216...... ................... 7,700 

Electronic printer ....... .............. 2,090 
Console........ ................... 3,360 

EIA 232 cable............................. 100 
2 equipment shelves and cable .... ......... 2,140 
18 line cards (8 stations per card) @ 1,260. . 22,680 
5 trunk cards (4 trunks per card) @ 1,480. . . 7,400 
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2 quad receiver cards @ 2,040. . . . . . . .. 4,080 

144 Touch-Tone telephone sets @ 80 ........ 11,520 

Thermostatically-controlled air conditioner. . 1,200 

Complete set of engineering manuals. . . . . . 160 

Complete set of tools - test set . . . . . . . 500 

Subtotal 	........ .$71,930
 

Spare components:
 
Quad receiver card ..... ............. . $ 2,040
 

2 line cards @ 1,260 .... ............. 2,520
 

Trunk card ......... .................. 1,480
 

Tone c,%rd........ .................. . 960
 

Console, card ...... ................. 850
 

RAM/COS card (16K) ....... .............. 2,400
 

Static board ...... ................. 200
 

Console face mate..... ............... 200
 

Console hand set ......... ............... 90
 

Complete set of engineering manuals...... .160
 

Complete set of tools - test set ........ 500
 

10 Touch-Tone telephone sets @ 80.... ....... 800
 

Subtotal ........ .$12,200
 

Total Mitel equipment cost ........ . $83,130
 

2. 	 Project fees: 

Project management overhead .. . . . .. . $40,000 

Salaries, benefits, and bonus 
(150 man days @ 250) . . . . . . .. . 37,500 

Admi ni strati on 
Training 
Engineer 
PABX technician 
Cable technician 

Transportation ( 4 x 4,000)... ......... . . 16,000 
Per diem en route and in-country 

(150 man days @ 62).......... . . . 9,300 

Administrative expenses (local transport, Telex, 

telephone, etc.) ................. 5,000 

Subtotal 	.. ....... .$102,800
 

3. 	 Cable: 
Buried ........ .................... $17,600 

Inside wiring..... ............... . . . 8,900 
Telephone closets, punch down blockr' & pedestals 4,300 

Subtotal 	........ .$30,600
 

4. Local in-country costs:
 
Labor......... ..................... $ 2,500 

Miscellaneous construction materials . . . . . 4,000 

Subtotal ........ .$ 6,500
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5. 	 Air freight and shipping estimate:
 
Air......... ...................... $ 7.500
 

Sea ......... ..................... 	 . 5,000
 

Subtotal ........ .$12,500
 

Total costs Option I 1st Phase . . . . ._24_0 70 

OPTION II
 

1. Mitel SX 20 (12 trunks ;, 80 stations)
 
Required 	components: 

Basic system ................... . . . . $ 5,400 
Common control ................ . . . . 2.,600 
Generic 216...... ................ . . 7,700 
EIA 232 cable. ....................... 100 
10 line cards F! 1,260.... ............. . 12,600 
3 trunk cards @ 1,480..................... ... 7,400 

Quad receiver card ....... .............. 2,040 
80 Touch-Tone telephones @ 80. ............. 6,400 
Thermostatically-controlled air conditioner. . 1,200 
Complete set of engineering manuals ...... . 160 
Complete set of tools and test set ...... 500 
Complete set of tools - test set ........ 500 

Subtotal .. ....... .. $45,230
 

Spare components:
 
2 line cards @ 1,260 ... ............. 2,520
 
Trunk card ......... .................. 19480
 
Tone card ......... ................... 960
 
Console card ......................... 850
 
RAM/COS card (16K) ....... .............. 29400
 
Static board ...... ................. 200
 
Console face mate..... ............... 200
 
Console hand set ..... ............... 90
 
Complete set of engineering manuals......... 160
 
Complete set of tools - test set ........ 500
 
10 Touch-Tone telephone sets @ 80 ....... . 800
 

Subtotal ........ .$12,200
 
Total Mitel equipment cost ....... $57,430
 

2. 	 Project fees: 
Project management overhead. .. . . . .. . $35,000 
Salaries, benefits, and bonus 

(130 man days @ 250) .............. . . 32,500 
Administration 
Training 
Engineer 

PABX technician 
Cable technician 

Transportation ( 4 x 4,000)........... . 16,000
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Per diem en route and in-country 
(130 man days @ 62).... ............ . . 8,060 

Administrative expenses (local transport, Telex, 

telephone, etc.) .. .......... . . . 4,750 

Subtotal .. ....... .$ 96,310
 

3. 	 Cable: 
Buried .... ............. ...... $12,000 

Inside wiring.... ............... . 6,900. 

Telephone closets, punch down blocks & pedestals 3,700
 

Subtotal 	. . . . . . . $24,600 

4. Local in-country costs:
 
Labor....... ................ . . . . . $ 2,500 

Miscellaneous construction materials ..... 3,500 

Subtotal 	. . . . . . $ 5,500 

5. 	 Air freight and shipping estimate: 
Air. ........................ $ 5,000 

Sea........ .................... . . 4,000 

Subtotal 	. . . . a .. $ 9,000
 

Total costs Option II 1st Phase. .. L@1
 

Option I - Follow-up years
 

1985 - Install additional cable for new buildings $ 60,000
 

1986 - Install additional cable for new buildings
 

plus cross the nulla with permanent cable
 

Move PABX to new permanent location
 

Install sets as required 100,000
 

1987 - Install setF as required. Follow up on systems
 

performance. 30,000
 

1988 - Install sets as required
 

1989 - Follow up consultation on system. Project needs
 

for next five to ter years. 38,000
 

sets as required
1990 - Install 


Subtotal .. ....... .$228,000
 
First year costs ... .......... 240,730
 

Option I 	total 7-year cost ... ......... 6Z
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Option II - Follow-up years
 

1985 - Install additional cable for new buildings $ 60,000
 

1986 - Install additional cable for new buildings
 
plus cross the nulla with permanent cable
 
Move PABX to new permanent location
 
Install sets as required 170,000
 

1987 - Install sets as required. Follow up on systems
 
performance. 30,000
 

1988 - Install sets as required
 

1989 - Follow up consultation on system. Project needs
 
for next five to ten years. 38,000
 

1990 - Install sets as required
 

Subtotal . . . . . . .$298,000 
First year costs . . . . . . ... 192,840 

Option II total 7--year cost ..... $490840 

Personnel Reguirements
 

The following personnel will be required when the system is
 

installed:
 

Title Number Departmet
 

Console Attendant 1 Department of Finance
 
Electrical Engineer 1 Department of Works
 

Telephone Technicians 2 Department of Works
 

Part-time Console Attendants 4 Various departments
 

People can be trained from the existing work body for the
 

positions of Console Attendant and Telephone Technicians. An
 

electrical engineer is presently available with the Works
 

Department who could assume an additional telephone communica

tions role.
 

Telephone Technicians will be required full-time during the
 

installation phase. Upon completion of installation, they can be
 

assigned part-time telephone duties; approximately 25% of work
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time for various installation, maintenance, and repair work. A
 

schedule should be made to check on system operations, air condi

tioning, and dust control.
 

A Console Attendant will be responsible for daily management
 

and operation of console. The attendant will know how to contact
 

telephone technicians for repair service.
 

Part-time Console Attendants will have the additional role of
 

teaching new personnel how to use the telephone system before
 

they are assigned a telephone.
 

Training
 

1. 	 Staff Training
 

Staff will be instructed through the following comprehensive
 

on-site training program:
 

A. 	 Five (5) NWFP-AU staff members will attend a two-day
 

training program to become certified training instructors.
 

B. 	 All certified NWFP-AU training instructors will assist
 

Project Team in conducting staff training.
 

C. 	 All staff members will attend a six (6) hour training
 

session.
 

D. 	 All system and station user features will be explained
 

and demonstrated.
 

E. 	 All staff members will experience and demonstrate station
 
features.
 

F. 	 A system directory will be published including all
 

department and staff telephone numbers.
 

G. 	 Training pamphlets including all system and station in

structions will be provided each telephone user and an
 

ample supply for future needs.
 

H. 	 New employees will be trained by a certified NWFP-AU
 
training instructor on telephone operation during their
 

orientation and before being assigned a telephone.
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2. Maintenance InstalLation Personnel Training
 

This training will be conducted at NWFP-AU by certified PABX,
 

Station Installers. and cable technicians. A minimum of threzm
 

(3) NWFP-AU personnel from the Works Department should be
 

assigned to maintenance and installation training. An electrical
 

engineer and two qualified electronic technicians comprise the
 

personnel requirement. Personnel will be trained over a three

week- period in the following disciplines.
 

A. PABX Installation
 

B. PABX Maintenance
 

C. PABX Programming
 

D. PABX For-matting
 

E. PABX Trouble-shooting
 

F. Telephone Set Installation
 

6. Telephone Set Maintenance
 

H. Telephone Set Repair
 

I. Cable Installation
 

J. Cable Maintenance
 

K. Cable Repair
 

L. Electronics Printer Maintenance
 

The three 3} personnel will be part of the project installa

tion team and receive further on-the-job training as well.
 

Two complete volumes of system technical manuals will be
 

provided for NWFF-AU maintenance installation personnel.
 

3. Console Operations - PABX Attendant
 

A minimum of three (3) people should be trained to operate the
 

console. Each person will attend a two-day training program by a
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certified PABX instructor. One person will need to be assigned
 

A the permanent PABX attendant and the others will provide back

up service.
 

Training programs will consist of the following:
 

A. Console Operation
 

B. Console Alarm Systems
 

C. Console Trouble-shooting
 

D. Night System Operation
 

E. Power Failure Operation
 

F. Telephone Etiquette
 

General Description
 

The SX 200 consists of a single cabinet (containing the
 

switching circuitry and the system power supplies) and a cordless
 

desk-type attendant console equipped with push-button dial pak
 

and electronic control keys. Connections between the equipment
 

cabinet, the console, and the distribution frame are made, using
 

connecterized 25 pair cables.
 

Noiseless operation, exceptionally small size, and environ

mental tolerance allow a wide choice of locations for the equip

ment cabinet. A north-facing room with a thermostatically

controlled air conditioner (80 F.) will be installed to maintain
 

temperature tolerance and provide filtering and humidity control.
 

Ceiling in the room will be dropped to 10 feet to redude environ

mental control needs.
 

The modular design and functional packaging of the SX 200
 

system permits rapid location and replacement of defective equip

ment. Current malfunctions are detected by diagnostic routines
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automatically initiated by the Control Processing Unit (CPU).
 

Diagnostic routines through the use of the Mitel Action Proce

dures (MAP) locate the defective circuit card or assembly and
 

indicate to service personnel the required field replaceable
 

unit. Diagnostic routines and miantencnce procedures do not
 

interfere with users not affected by the malfunction. Because
 

the system employs only electronic circuits, preventive mainten

ance is not required. Spare circuit packs are provided in the
 

proposed systems. Additional circuit packs can be ordered
 

through the Mitel Service Center in Cairo.
 

SYSTEM SPECIFICATIONS
 

Mitel PABX System Specifications
 

1. 	 Physical description of PABX:
 

Height - 38 inches (960 mm)
 

Width - 23.5 inches (600 mm)
 

Depth - 27.5 inches (70) mm) 

Weight - 290 pounds (131.7 kg) fully equipped weight 

2. 	 Mitel SX 200 Electrical Specifications
 

Station Loop Limit - 1200 ohms including set
 

Maximum number of Ringers per line - 5
 

Ringing - 90V, 20Hz. immediate ringing (option of 17Hz or 
25Hz) 

Standard - ls on, 3s off 

Special - 0.5s on, 0.5s off, 0.5s on, 2.5s off 

Ring Trip - during silent or ringing period 

Dial Tone - 350/440Hz, continuous 

Transfer Dial lone - 350/440Hz, 3 bursts of lOOms
 
on/off, then continuous
 

Busy Tone - 480/360Hz, interrupted at 60ipm
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Special Busy Tone - 350/440Hz, interrupted at 60ipm 

Standard Ringback Tone - 440/480Hz, Is on, 3s off 

Special Ringback Tone - 440/480Hz, 0.5s on, 0.5s off, 

0.5s on, 2.5s off
 

Callback - 6 rings of standard ring
 

Reorder Tone - 480/620Hz, interrupted at 120 ipm
 

Conference Tone - 440Hz, 1 burst of Is
 

Camp-on Tone - 440Hz, one burst of 200ms for station 
camp-on 
400Hz, two bursts of 100ms on, 50ms off, lOOms on for 
trunk camp-on 

Override Tone - 440Hz, one burst of 800ms followed by a 

200ms burst every 6s 

Crosstalk Attenuation - 75dB minimum 

Insertion Loss, 
Station-to-Station - 5dB +/- 0.5dB at. 1004Hz 
Station-to-Trunk - 0.5dB +/- 0.3dB at 1004HZ 

Trunk-to-Trunk - 0.5dB +/- 0.3dB at 1004Hz 

Tie Trunk to Station on Non-VNL Truck - 2.5dB +/-

0.3dB at 1004Hz 

Longitudinal Balance - 54dB minimum 

Return Loss - 14dB minimum 

Idle Circuit Noise - 16BrnC maximum
 

Impulse Noise - No counts over 46dBrnC
 

Envelope Delay Difference 200us maximum
 

System Impedance - 600 ohms nominal for lines
 
600 or 900 ohms nominal for trunks
 

Traffic Capacity - 7.5ccs/line minimum at 100 lines at P
 
= 0.01
 

Primary Power - 100-125V, 47-63Hz, 4A maximum 

Central Office Trunk Loop Limit - 1600 ohms 

Maximum Distance of Console from Equipment - lO00ft. 

(300 m) of 26AWG cable 
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0 0
Operating Environment - C. to 400 C., 10% to 90% 
relative humidity 

SYSTEM FEATURES
 

Area Central Office Code Restrictions: The PABX has the ability
 
to identify 6-digit codes, and to allow or deny calls to those
 
destinations on a trunk group and station class of service basis.
 

Automatic Station Release: Stations which do not hang up at the
 
end of a call, or which go off hook and do not dial for a prede
termined length of time, are reloased from the common equipment.
 

Call Forwarding - Busy: This automatically reroutes Direct In
ward Dial (DID) calls to the attendant when the called station is 
busy. This feature may also be enabled on a per station basis so 
that all calls to that station will be rerouted when the station 
is busy. Calls can be rerouted to any other station. 

Call Forwarding - Don't Answer: This automatically reroutes 
Direct Inward Dial (DID) calls to the attendant when the called 
station does not answer within a predetermined time. This fea
ture may also be enabled on a per station basis so that all calls 
to the station will be rerouted if not answered within a prede
termined time. Calls can be rerouted to any other station. 

Console-less Operation: The PABX may be operated without a
 
console. Incoming trunk calls are handled using the Fixed Night
 
Service or Trunk from Any Station feature, in conjunction with
 
Station Call Transfer.
 

Contact Monitoring with Disglay: Lines may be assigned a class
 
of service so that detection of a contact closure across the Tip
 
and Ring will cause an alarm to be signaled to the attendant,
 
together with a readout of the alarm circuit.
 

Piagnostic Circuitry: The PABX contains circuitry which con
tinually chacks idle circuits for fault conditions. If fault
 
condition. are detected, an alarm is raised and a display identi
fies the fault.
 

Dictatior Access: Access to centralized dictation equipment is
 
provided via special trunks. 

Direct In Lines: A trunk may be assigned to a station so that 
incoming calls on a trunk ring the station directly. The station 
is the same as any other FABX station in all other respects. 

Direct Inward System (ccess: This feature allows an outside 
caller to gain access to all PABX features by dialing in on a 
special trunk. A security code is then dialed which causes the 
PABX to return PABX dial tone. The outside caller must use a 
Touch-Tone phone. 

280 



Discrimination Ringing: Two types of ringing are provided, to
 

distinguish between inside calls and outside calls.
 

Failure Transfer: Failure transfer provides automatic transfer
 

of 12 Central Office trunks to predetermined stations in the
 

event of a failure which causes a complete loss of system switch

ing capability.
 

Fixed Night Service: This feature allows the attendant to assign
 

stations to trunks for night service. During night service,
 

incoming calls on these trunks will be routed directly to the
 

station assigned by the attendant.
 

Flex-ible Stat.i.on Numberi-ng Plan: The PADX numbering scheme is
 

completely flexible as long as no conflicting first digits are
 

used.
 

Immediate Ring: Ringing is applied to a called PABX station as
 

soon as it is determined that station is idle. There is no delay
 

caused by waiting for the ringing cycle.
 

Lockout Alarm Attendant: When an extension goes off-hook, and
 

remains off-hook for an extended period, the extension circuit
 

becomes locked out and causes a minor alarm signal to show on the
 
attendant console. The same conditions may also arise as a
 
result of a faulty circuit.
 

Mixed Station Dialing: The PABX can accommodate both Touch-Tone
 
and rotary dialing stations simultaneously.
 

MLtiple Console Operation: Up to 2 attendant consoles may be
 
used by the PABX.
 

tqiple Trunk Groups with Overflow: The PABX can accommodate up
 
to 12 trunk groups, which may be arranged so that a call to a
 
trunk in a busy trunk group will be rerouted to the overflow
 
trunk group.
 

Music On Camp-On: Calls which are camped on to busy stations by
 
the attendant receive music. The music source is customer
 
provided.
 

Music On Hold: Customer-supplied music may be applied to cir
cuits waiting for call completion under Camp-On or Hold condition.
 

Night Service - Automatic Switching: If the attendant is absent
 
from the console, an incoming trunk call ringing on the console
 
for longer than a predetermined time will cause the PABX to
 
automatically switch into night service.
 

Outgoing Trunk Callback: This facility allows the attendant or
 
an extension, who obtains a busy signal after dialing the trunk
 
access code, to be automatically connected to the trunk group
 
when a trunk in that trunk group becomes free.
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Outgoing Trunk Camg-On: If a busy condition is encountered when 
accessing a trunk, a station user may camp on the trunk group by
 
remaining off-hook. As soon as a trunk in the group becomes
 
free, the station user will be connected to it.
 

Power Failure Restart - Battery Hold: When the primary power 
fails, the PABX customer data memory is maintained by an on-card
 
reserve battery.
 

Power Failure Restart - ROM/PROM: The PABX operating program is 
contained in PROM memory which is unaffected by power failures. 

Processor Changes - Administration Panels: PABX configuration 
chanqes can be made on-site from an administrative panel. 

Processor ]hanges - Attendant Consoles: The attendant's console 
may be ustd to input rw,, PABX data (COS changes, number changes, 
etc.) to the processor.
 

Ringing Time-Out: To prevent an unattended extension from re
ceiving incoming rings for extended periods this feature inhibits
 
ringing in excess of five minutes. 

Station DTMF to Rotary Iial Conversion: The PABX can convert 
Touch-Tone signals from stations to dial pulses for rotary dial 
Central Offices on outgoing trunk calls. 

Station llessage Detail Recording: Details of calling and called 
numbers, as well as date and time for all outgoing calls, can be 
recorded and made available at a PABX output. 

Station Transfer Se curity: If a trunk call is transferred from 
one station to another., and the second station does not answer 
within a predetermined time, the trunk call is routed to the 
attendant.
 

System Alarm Indi*cation: The attendant has visual indications of
 
MAJOR, CONSOLE, and MINOR alarm conditions.
 

Tandem TrUnking: Trunk to trunk connections through the PABX are 
possible without attendant assistance. 

Test Line: A test line is available for maintenance personnel
 
which can be used for trouble shooting and system feature testing.
 

Tie Trunks: Tie trunks are available for connection to other 
PABX s. 

Toll Restriction: Stations may be restricted from making toll 
calls. The PABX detects toll -alls by looking for the digits 1 
or C in the first or second digit position after the trunk access 
code or by detection of a toll reversal. 

Traffic Measurement: The FABX can provide traffic information 
such as peg counts and usage to a terminal/printer. 
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Transfer Dial Tone: This distinctive tone is received in place
 
of regular dial tone when an extension flashes to put an estab
lished call on Hold in order to Park, Consult, or Transfer the
 
call.
 

Trunk Answer From ~ny Statlon (TAFAS): This is a night servide
 
feature which permits any nonrestricted station to answer an
 
incoming call by dialing a special access code. Incoming trunks
 
may be split into 3 groups for this feature, with each group
 
having its own access code and common bell or chime.
 

Trunk to Trunk Connections - Station: A station which is already 
connected to an outside trunk can use the Consultation hold and 
Add-on features to connect another trunk circuit to the original 
call. 

Vacant Code .ntercept: All calls to unassigned codes are auto
matically reouted to reorder tone or to the attendant.
 

Vacant Number Intercept: All calls to unassigned station numbers
 
are automatically routed to reorder tonE or to the attendant.
 

Variable Timeout Capability: Most PABX timeout intervals may be
 
varied by appropriate input commands to the processor.
 

Voice Paging: The attendant and station users have access to
 
customer provided voice paging equipment.
 

STATION FEATURES
 

Automatic Callback - Busy: This allows an extension upon encoun
tering a busy extension or access code to havc the call completed
 
when the busy number becomes free.
 

Automatic Callback - Don't Answer: This facility enables an
 
extension to be connected to an extension which does not answer
 
by dialing a special code. When the desired party subsequently
 
makes and finishes a call both the orioinal and desired parties
 
are automatically connected and rung.
 

Broker's Call: An extension can hold an existing call while
 
originating a call to a third party. Once established the origi
nator can alternate between the calls without either of the other
 
parties being privy to the others conversation. Should the
 
originator hang up with the party on hold the extension will be
 
rung back and connected to the held party.
 

Call Forwarding - BuSy: Internal calls made to an extension, 
which happens to be busy, are arranged to be forwarded either to 
another selected extension or to the attendant's console. In the 
case of an incoming trunk call the call is directed to the atten
dant's console as a "Dial 0" call.
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Call Forwarding Don't Answer: Internal calls made to an exten
sion which does not answer within a preselected time period, are
 

arranged to be forwarded either to another selected extension or
 
to the attendant console. In the case of incoming trunk calls
 
the call appearsi to the attendant console as a "Dial 0" call.
 

Call Forward - Follow Me: This feature allows an extension user 
to have all incoming calls rerouted to any selected number within 
the PABX. 

Call Forward System InIh.ibi.t: Selection of this option enables
 
Call Forwarding Busy (Sytem, DID) and Call Forwarding Don't
 
Answer (System, DID) on extensions with this option in their
 
class of service.
 

Ca.ll Par..k.: A station user may "park" the party to whom he is
 
connected by flashinq the switch hook, dialing a special code,
 
and hanging up. The call can be retrieved from the parking
 
station by goinq off hook, or may be retrieved from any other
 
station--- see Remote Access of Parked Call.
 

Classes of Service: The PABX provides 16 classes of service
 
which may be assigned to stations to allow or deny access to
 
system features.
 

Date Security: This is a class of service which provides the
 
station user with security against any audio intrusion on calls
 
(eq. camp-on tone, over-ide).
 

Dial Call Picku_ p: A station user can dial a special code to
 
answer any incoming call ringing on a station in the station
 
user's predetermined pickup group.
 

Direct Outward Dialing: Stations users can gain access to Cen
tral Office trunks by dialing an access code.
 

Directed Call Pick*U: A station user can answer calls ringing at
 
another station by dialing a special pickup code plus the ringing
 
station's number.
 

Executive .BusyOverride: Stations with this class of service
 
can, upon encountering a busy signal after dialing a station
 
number, dial a special code and enter into the conversation. A
 
warning tone is applied to the conversation to indicate the
 
override condition.
 

Flash for Attendant: This feature allows a station user who has
 
an established call, to flash the switchboard and automatically
 
be connected to the attendant console. The call appears on the
 
console as a "Dial 0" Call.
 

Flexible Station Controlled Conference: Stations users may set
 
Lp conferences with LIp to 7 conferees, without attendant assis
tance. The conferees may be stations or trunk parties, as long
 
as at least one conferee is a PABX station.
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Hold Pick-Un: A station with this feature in its COS may pick-up
 
a call held at the attendant console by dialing the required
 
access code plus the number of the Hold Button being used.
 

Master Number Hunting: Hunting through a group of stations to
 
find a free station only occurs when the master number of the
 
hunt group is dialed.
 

Meet-Me Conferences: This conference is assigned an access code,
 
and stations dialing the access code at the pre-arranged tine are
 
connected to the conference.
 

Remote Access of Parked Call: Calls which have been parked by a
 
station can be retrieved remotely by dialing the Directed Call
 
Pickup code plus the station number.
 

Secretarial Hunting: This feature allows one station to be the
 
common last station in two or more station hunting groups.
 

gEgg Calli ng: Station users may use abbreviated codes for
 
frequently called numbers. The PABX provides up to 100 codes
 
which may be assigned to frequently called numbers.
 

Station Camp-On: If a station user, upon encountering a busy
 
signal after dialing a station number, remains off hook for a
 
predetermined time, the PABX will automatically camp the station
 
user on the busy station and give the busy station a tone to
 
indicate the camp-on condition. When the busy station hangs up,
 
the PABX rings the station and connects the originating station
 
user to it. Station users may also camp-cn outgoing trunks and
 
features.
 

Station Hunting - Circular: Stations may be arranged in groups 
with a master number for each group. When the master number is 
dialed, the PABX will hunt through the group for a free station. 
The hunt starts where the previous hunt stopped, (i.e. the sta
tions next in sequence after the previous hunt) thus providing 
some degree of call distribution. If all stations in the group 
are busy, the calling party receives busy tone.
 

Station Hunting - Terminal: Calls to the master number of a 
terminal hunting group will always hunt for a free station in the 
group in a fixed sequence beginning with the first station in the 
sequence and hunting through until a free station is found. If 
all the stations in the group are busy, the calling party re
ceives busy tone. 
Station Over-Ride Security: This feature is a class of service
 

which provides security against Executive Busy Over-Ride.
 

Station to Station Dialing: Stations can call other stations
 
directly without attendant assistance.
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Through Dialing: Stations may gain access to Central Office
 
parties through the attendant by dialing "0". The attendant can
 
select an outgoing trunk and connect the station to it. allowing
 
the station to dial the desired number, or the attendant can dial
 
the number and then connect the station to the trunk.
 

Transfer/Add-on/LonSUltation Hold -A ll Calls: Stations may
 
consult with another party while on any call (except an attendant
 
call) by flashing the switch hook and dialing the required num
ber. The other party to the call is held during this time and is 
excluded from the conversation. The station user may transfer 
the consulted party to the held party by hanging up. The consul
ted party may also be added-on to the held party and the original 
station, (forming a 3-way conversation) by the original station 
flashino the switch hook a second time. 

ATTENDANT FEATURES
 

Attendant Camp-On with Indication: When the attendant extends an 
incoming call to a busy station, the incoming call is "camped-on" 
the busy station. The busy station hears a tone, informing him 
that a call is waiting. When the busy station hangs up it is 
rung and connected to the incoming call. 

Attendant Conference: The attendant has the ability to set up a 
conference of up to 7 parties. at least one o which must be a 
PABX station. 

Automatic Recall: This feature causes calls completed through
 
the console to recall to the attendant if they are unanswered
 

within a predetermined time.
 

Station BusY Lamp Field: This feature, which is part of hte
 
console, provides a display of the free or busy status of all the
 
PABX stations.
 

Busy Over-Ride: The attendant can use this feature to break into 
an existing connection. A warning tone is applied to indicate 
the over-ride connection.
 

Busy Verificati on: The attendant can check the free/busy status 
of any station by using the busy lamp field. 

Class of Servi.'ce Disp!ay: Whenever the attendant is connected to
 
a station, the console provides a display of that station's class
 
of service. 

Console Switched Loop: The attendant console is of a switched
 
loop design. Incoming calls appear on special loops, not on
 
individual trunks. 

Con.trol of Trunk.- Group Access: This feature allows the attendant 
to temporarily change access to certain trunk groups so that 
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trunk groups wikth dial access can be made to intercept the atten

dant.
 

Digital Clock: A digital clock is built into the attendant
 
console.
 

Direct Paging: Th2 attendant has direct access to customer
 
provided voice paging equipment via a button on the console.
 

Incoming Call Identification on Switched Lo0: Displays on the
 

console allow the attendant to identify every type of call that
 

appears on the switched loop.
 

Individual Trunk Access: The attendant can access each trunk
 
individually by dialing the special access code assigned to each
 
trunk.
 

Lockout: The attendant cannot re-enter an incoming Central Of

fice call completed through the console unJess recalled by the
 

station user.
 

Lockout with Secrecy: If the attendant is recalled by a station
 
user on a Central Office call, the Central Office party is ex
cluded from the conversation when the attendant answers, allowing
 
the PABX station to consult privately with the attendant.
 

Music On Hold: Parties placed on hold by the attendant receive
 
music. The music source is customer provided.
 

Serial Call: If an incoming trunk call wishes to be connected to
 
several people in sequence, the attendant can arrange that after
 
each station hangs up, the trunk party recalls the console.
 

Station Number Dislj y: When the attendant is connected to a
 
PABX station, the console provides a display of each trunk
 
circuit.
 

Trunk Busy La=p Field: This feature which is psart of the ccn
sole display indicates the free or busy status of each trunk
 
circuit.
 

Trunk Group Busy Indicators: The console provides indicators
 
which show a busy condition for up to 10 trunk groups.
 

Trunk Number Displa2: Whenever the attendant is connected to a
 

trunk, the console provides a display of the trunk number.
 

Trunk to Trunk Connections - Attendant: The attendant has the
 
ability to connect an incoming trunk to an outgoing trunk through
 
the console.
 

Two-Wa Splitting: The attendant is able to consult privately
 
with either party of a call that appears on the console.
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APPENDIX D
 

ADMINISTRATIVE ANALYSIS
 

he admirisirat ion of this project component involves both
 

external and internal elements. The external elements can be
 

defined as those relati si iips between and among the U.S. Govern

ment, as represerted by the U.S. Agency for International Devel-

opmenL., the U.S. contractino institutions, and the NWFP Agricul-

Lural Universit.. The internal elements concern the relation

ships betweern and amori the faculty and staff of the NWFF' Agri

cultural Universi',ity. Federal and Provincial bodies and other
 

agricul LLtrali liniiltions wi thin the Province. The rationale for 

the auiminiLstrati in of botht e. ements is described nelow. 

A. E;nternal Element _:. 

lhi: proiect component was designated as a Title XII activity
 

to be implemented in the collaborative assistance mode. This
 

rresumes a very c'lose collegial working relationship among AID, 

the contracting university, the A&E contractor, and the host

country implementing institution. The administrative mechanisms
 

suggested for thi.s 
proiect componert are consistent with this
 

requirement.
 

A resident direct-hire AID officer stationed in Islamabad
 

will serve as USAID Project Officer and Mission representative 

f:or the overall AgriuuJtural Education, Research, and Extension 

Froicot. He will constantlv monitor the progress of the project,
 

inLerar-Liro directly with contractors and host--institution per

sunnel to assure that the activities conducted at the NWFP Agri

cultural University are consistent with the project component's 
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design, the Mission's development strategy for Pakistan, and the 

U.S. Governments overal! forelon policy objectives. He will 

provide administrative cuidance to the IA and A&E contractors and 

wi ll be the official liaison with the bovernment of Pakistan. 

The USAID wroicjct uH-icer. providing at least hali time to this 

compon-uert. sunpemented bv. the AID Froject Committee and AID 

support statf a USAID/Pakistan's capacity to meet itsw311Issure 

responsibilities under this component. 

The 10 contractor's ciief of party will have principal 

responsibilitv ior the dav-to-day administration of technical 

assistance inputs. He will be supported by a team of resident 

technical assistance ad.,isors. auomented by carefully selected 

TDY's. He will interact chieflv with the senior administrative 

staff of the NWFP Aoricultural Uni'versitv and wi.l report regu

larly to the USAID Project Officer. 

The ME contractor will have resident staff responsible for 

construction supervision. Mhe Chief of Party will report direct

l- to the Vice Chancellor and coordinate closely with the Univer

sity Director of Public Work:s. 

The Vice Chancellor of the IWFP-AU is the chief administra

tive officer for that institution and will be the manager of this 

Project Component. His role is more fully discussed in the 

section on the internal administrative elements which follows.
 

ihe USAID Project Officer, the Chief of Party, and the Vice
 

Chancellor will form the core of a joint project component

management advisory team, the final composition of which remains
 

Lo be determined, but the number of which should not exceed 
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soyven. Additional members of the joint team may include facul -y
 

fro t the Auri cui'tural Universitv. representatives of NWFF agri

c(ituirtal and other institutic:ns and organizations, resident rep

resentatives of the At& L contractor, resident TA advisors. 

fr'mers. and/or priv,.,te sector individuals. The .joint team may 

proiide-the forum f+t regula r assessmenL of progress and will
 

a v(:l,:i,. tl-1?i. of objectives ofu n t emn:1i tation sp ec i fic the insti-

Lut1cnO develcpmern a:t iactvity The joi nt team will provide a 

LrunMt. irat on (Vf tte ci: leu ial pattern employed in the design of 

tlis c.mIJUonn.,Ftt Ald wI.ill pr-om t he continuit.y of commitment and 

in eir necessar' the 1ong- term sIuccess of thi s proj ectrec to 

c.o cr .ritL.unit n 

Suportin the 1IA contractor's field team at the University 

of Ti ]inoil wiw i Ie a. person de Sunated as Caripus Coordinator who 

perierur.rd.s in Min .administr.ation of institutional development 

projects. Linkaogi.s between the University of Illinois at Urbana

Champ:aign. the IApad insti.tution. and Southern Illinois University 

at Carbornile I.I mai ntainted thrniugh the establishment of theil. he 

NWFP Froject Work Gr oup (FWO. (:omprised of not more than five 

per sonrs whto parti:ipated in the project design. A PWG represen

tative wil] part ici nate in th. r'egiul].ar assessment conducted in

coutLttry by the jOLnt manaeert adv.isurv team. The PWG will link 

the operati.onal requirementn o. the proj.ect component to institu

:i onal resotuciuts at the respecti ve campuses, and such other 

orgnati At. iuns may he reOuired, to su.p]v the inputs requiredas '. 

tr sLC'5. 
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Thus. an administrative mechanism will be established that
 

will integrate the principals into a coordinated, effective,
 

collaborative manaoement team.
 

B. Internal Elements
 

1. Au~thor 3ties 

The NWFP Aoricuiltural University is the implementing organi

zation for this, in:.;titLtional de-.elopment activity. The Ordinance 

estabiishiriq tht 1roiv rsit'V Va pLjUb ished Februar.' 4, 1981, and 

Lhe Universi tv sLarted functiorrinci in1 June of the same year in 

the oremises of the former Facultv ni AqriCLlture of the Univer

sitv, of Peshamcr . Jr, E-(.ttino forth the corporate authority of 

the Jriver si tv. the statutes cited l5 sDarate powers. They may 

be tuinmnariz cd as, foil ow" 

'a) 1o pro,/ide tr inztruc:tiori and research and an advance

merit in dissemirnation o+ knowledoce ir agricult,,re. basic sci

ences. Islamic and l-Pakistan studies and social sciences. and such 

other allied sublec:ts as may be prescribed. 

(b) To prescribe corsei of studies to be taught in the 

University. 

(c) To hold e:amiratioiis and to award and confer degrees, 

diplomas. certificates, ard other acadeatic distinctions. 

(d) 1 Lo Cor Fer h ncirar.v deqr eps ur ,t her academic 

di stinctions. 

(e) To confer degrees on persons who have conducted indepen

dent re-search. 

-'f) To provide special trainina courses for persons who are 

not studen .s of the University. 
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(a) To acceot enaminations from other institutions as equiv

alent to examinations of the University. 

(h) fo ccooerate with other universities or public authori-

ties in, suhi manner ard for such purposes as it may determine. 

(i) Fe' create-LosL!- (-:C rnectinon with teaching, research,.i 

oxter>sion. administration. tLrainino, and for other purposes re

lated thereto and to aooc:int .ersorns thereto. 

1) To rec ornize ,rv teach'.r of an affiliated college as a 

Univerr.it v teacher. 

Q:) Tu affiliate and di~s:.,filiate Colleges of Agriculture. 

(K To admit Colleoes of Aoriculture to its privileges and 

to withdraw-_ such orlvi].eup unde, prescribed conditions. 

Qm) To inspect Colleoes o! Auriculture associated or seeking 

association with it. 

(in) To institute and award fellowship. scholarships, bur

sari e3. medals .nd pi izes. 

(u ) Io est.:ahlismnf teachinq departments. faculties, centers of 

exclI 1ence. wcor .shopo:'. .aboratorins. museums, and other centers 

of learning. 

(p) lo :ontrol the residence of the students of the Univer

sitv and to institute, maintain, and approve any place as hostels 

or ]odoinos for st.udents. 

(q) Suuervise arid c.ontrol the discipline of students, pro

mote extracurricu ar and recreational activities and promote the 

health and oeneral we*Ifare of thne students. 

..I. L, l :t dscirlinarV against and impose penaltyi acLio, 

on st.Ldeis. 
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(s) To charge and receive such fees and other payments as it 

may determine. 

(t) To receive and manaoe property transferred, grants, be

quests. trusts. oifts, donations. endowments. and such other 

contributiors made to the Universitv. and invest any funds from 

these cited sources in such maters it may deem fit. 

0u) To makc Dr ovini on for cesearci and advisory services and 

enter into arrnralementE Jith other istitutions or public bodies. 

(v) 1o (entlr into. carrv out. vary. or cancel contracts. 

(w) Fu orovide ior the prin ting and publication of research 

and other work1. 

(::) T A(urrle and oree to the mobility of qualified 

staff amono universities, research organizations, and the govern

ment or corp orate bodies. 

(v) To do alI such other acts or things, whether incidental 

to the powers aforesaid or rot. as may be necessary to further 

the obiects of the University as a place of education, learning: 

and research. 

The Governor of the NWFP is the Chancellor of the Univer

sity. It is the Vice Chancellor. however. who is responsible for 

the da-to-day administratior of the University. He is the 

principal enecutive and academic officer of the University and 

holds a] 1 powers nL.cessarv tu e;:ercise control and enforce dis

cipline over all ufficers. teachers and other employees and 

students of the Universitv. Amung his powers- are the following: 

(a) To create and Oill temporarv posts. 

(b) To sanction empuediture provided in the approved budget. 
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(c) To sanction by reapportionment a limited amount of money 

for unforeseen items not provided in the budget. 

Wd) To appoint on.aminers for all exami iations of the 

i ve rsi tv. 

( ) I MaMiV nU.lh arranaements for the audit o papers, marks 

and results as he ma' consider necessary. 

f-) rt dir >.cL emploveebe of the University to take up such 

assignments in connection with teaching, research, examination 

ani adminitrat:ion, and ouch oLher ac:tivities of the University, 

as he may consi der n.cessarv. 

(Q) T] appoint mplovees up to grade 16 of the National Pay
 

Scales.
 

(h) Ir. deleoate Any o his powers under the Ordinance to an 

off ic er or othe:r i'mu,I:vees of the Universitv. 

,i ) Vo (-:.,,:c.rcise his diis crelion to refuse privileges of the 

University to an individual.
 

(j)Io e1cLis and perform such other powers and functions
 

as mav be orescribed.
 

2. Finance 

The Aoricuitural Universitv is a provincial institution, but 

like other institutions of higher education, it derives much of 

its financilnq from the University Grants Commission (UGC), a body 

of the Federal Miristrv o Education. Although by statute the 

Universitv can receive tunds. gits: etc.. from any source, it is 

from UGC that funds for most of the salaries of the teachers 

come. ,Changes in staff site or composition are generally done in 

consultation with UGC. The UGC also funds major capital outlays. 
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The development of the Agricultural University budget fol

lows a stylized pattern. fhe +Oscal year of the University is 

July 1 - June 20. Some months before the fiscal year begins, 

Departments develop requests which are forwarded to the Finance 

and Planning Committee. chaired by the Vice Chancellor. which is 

resoonsible tor the development of the University budget. Upon 

approval of the Syndicate. the budoet is advanced to the Federal 

Ministry of Education through UGC. who carefully review the 

budoet requests. normally seridirao a representative to the AU 

campus for detailed (line-item by Jine-item) review. After reso

lution. UGC folds thv AU budget request into its overall budget 

and requests alloLation trom the Federal Ministry of Education. 

UGC allocates funds directly to the AU. releasing the recurrent 

budget in ouarterlv installments. 

the capital budget is developed in a similar process and is
 

allocated in three to four installments.
 

The budoet process appears to be fairlv mechanical. Central 

administration of th,e AU prepare the financial requirements for 

the current posts. Departmental requests primarily reflect op

erational needs and. in some cases, staff additions. Radical 

changes in budgets in a given year are treated as "special" 

reouosts outside the recurring budget that is presented by the 

AU. These are usually included in a supplementary request and 

added to the regular recurring buidget request in the following 

year. Such special requests are usually for amounts of Rs. 

200.000 or less. irternallv. the approved budget is allocated 

baci: to Departments ini accordance with their requests. Lapsing 

salaries for unfilled posts are retained by central 
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administration and are generally used to reduce the annual 
def

icit. althouqh in some instances the Vice Chancellor may use
 

these %fnds to suppurt a new activitv in a Department.
 

1he Univernitv al.so rec:eives other 
funds to support its
 

activities. UC arid the Federal IHinistry of Education may make
 

special gtrants for 
specniiic prniects. For exam le, in 1981--82
 

the Univer sitv received Rs. I.,2.3.,000 in non--recurring special
 

oranL. from UGQ, as 
well as special orants from the Provincial 

Government., the Universitv of Peshawar. the Federal Ministry of 

Education. and FARC. Adcditionallv the University realized almost
 

a million rupees from its own resources, e.g. tuition, farm in

come. sales, and other fees. 
 The total income of the University 

available t.or !9 1.98'? was roughly Rs. 12.,' million. The UGC
 

regular and ad:i tional 
grant totalled approximately Rs. 6.8 mil

lion, or sIight IIv more than half the total. 

The annua] bunnet process is satisfactory. well understood 

by those at NWFI-U who prepare, defend. and administer it, and 

is fully appl icablo to the requirements of the expanded 

program. "

D'Getting the expanded program approved for 
implementation
 
follows a similar process in the early stages but then expands to
 
involve additional GOP and other provincial entities. The pro
ject approval 
process is initiated by the Vice Chancellor and
 
staff through the preparation of a PC-1. The PC-1 is submitted
 
to the Ministry of Education through the UGC. It is then submit
ted to the Planning Commission which distributes copies to all
 
affected Federal 
Agencies and to the Provincial government for
 
comment. All comments are analyzed and consolidated by the
 
Working Group created by the Planning Commission to review the
 
project. 
 This package then goes to the Ecomonic Committee of the
 
National Economic Council (ECNAC) for final approval. With ap
proval, funding is authorized, and allotted through the normal
 
recurrent and capital budgeting process.
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3. Management
 

The project component design proposes establishment of sev

eral senior administrative positions. These include a Deputy
 

Vice Chancellor, Director of Instruction, Research and Outreach,
 

and Directors of the two new units to be established, the Learn

ing Resources Center and the Center for Continuing Education.
 

There is sufficient authority provided by the University Ordi

nance to permit this action. Chapter II, Section 4, "Powers of
 

the University", (i), provide= duthority "to create posts in con

nection with teaching, research, extension, administration,
 

training, and for any other purposes related thereto and appoint
 

persons thereto." Further, Chapter III, Section 10, "Vice Chan

cellor," cites among the Vice Chancellor's powers "to delegate,
 

subject to such conditions, if any, as may be prescribed, any of
 

his powers under this Ordinance to an officer or other employees
 

of the University," and also "to direct teachers, officers and
 

other employees of the University to take up such assignments in
 

connection with teaching, research, examination and administra

tion, and such otfler activities in the University, as he may
 

consider necessary for the University." Thus, there are no
 

constraints to the establishment of such posts or the delegat:,on
 

of authority to act.
 

The administrative structure of the Agricultural University,
 

then, will be quite similar to the structures of many Colleges of
 

Agriculture in the United States. The chief academic and execu

tive officer will work through a deputy and senior administrative
 

officers for the principal functions of the University. Deans of
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Faculties will report to the Vice Chancellor and work closely
 

with the Deputy Vice Chancellor and Directors for Instruction,
 

Research and Outreach. Department Heads will be responsible for
 

individual faculty members within their departments and will
 

report directly to Deans of Faculties. This system of adminis

tration will iiviolve faculty and staff in the decision-making
 

process at appropriate levels. It will insulate senior staff
 

from having to be consulted on relatively minor matters which can
 

be handled at lower levels. It will free the time of the senior
 

administrative staff to concentrate on policy issues as opposed
 

to day-to-day operational matters.
 

The NWFP-AU, and this project, is extremely fortunate to
 

have Dr. 6. M. Khattak as its Vice Chancellor at a major point in
 

the institution's brief history. He is a man of intelligence and
 

vision who espouses a style of shared leadership that is in
 

keeping with his character. There is no question in the minds of
 

the Design Team members that he is the riqht man, in the right
 

place and at the right time to give leadership to the Agricul

tural University. A more detailed description of the strengths
 

of leadership and the potential for its further development at
 

NWFP-AU is found in Chapter 10.
 

Much, but not all, of the new institutional leadership will
 

be generated from among the faculty currently serving the Agri

cultural University. Some of the more senior staff are prepared
 

to assume new leadership roles, particularly those who were
 

educated in the U.S. land grant university system several years
 

ago. For others, particularly some of the more junior and mid

career staff, additional training and experience must be acquired
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before taking on senior policy roles in the institution. The
 

general ltadErship capacity of the faculty is also treated in
 

Chapter 10.
 

In summary, the new administrative structure will be charac

terized by extreme competence at the top and more than adequate
 

senior level officers at the functional level, with faculty
 

developing skills that will be administratively as well as tech

nically useful to the institution through the staff development
 

program described in Chapter 6.
 

4. An Expanded University Staff
 

A principal output of this component is an expanded staff
 

with improved capabilities to carry out agricultural instruction,
 

research, and outreach activities for the benefit of the citi

zens of the NWFP. particularly those small farmers of the agri

culture sector. The current staff must be augmented and persons
 

must be selected to fill the several senior administrative posts
 

referred to in the previous section on management. While it is
 

anticipated that some of these senior posts may be filled from
 

among the current University staff, it will be necessary to fill
 

some of these posts with outside recruitment. Some persons may
 

be identified for senior posts but require additional training,
 

either of a technical or administrative nature, before they can
 

effectively carry oUt their responsibilities. Part of this
 

training will be provided by resident technical assistance per

sonnel, but most of it will require study tours of varying dura

tions. Candidates for these and other faculty posts can be drawn
 

from a number of sources other than current faculty, including
 

299
 



the Research and Extension Departments of the Province, other
 

agricultural institutions within and without the Province,
 

through such means as the Pakistan Agricultural Research Council
 

Talent Pool, and from the brightest graduates of the University
 

itself. The supply of manpower will be sufficient in terms of
 

numbers and the opportunities for training under this project
 

component will 
assure e-Ffective and orderly staff development to
 

provide the necessary technical and administrative skills.
 

5. Linkages to Provincial Organizations
 

Because of its expanded mission to participate in the im

provement of the quality of agricultural research relevant to the
 

citizens of the Province and the dissemination of useful informa

tion to farmers and organizations that support agriculture, the
 

University will impact on the Provincial Departments of Agricul

tural Research and Extension. The impact will be mutually bene

ficial. The departmental research and extension officers are, by
 

an overwhelming percentage, graduates of the Agricultural Univer

sity when it was first a Department of Islamia College, then
 

later a Faculty of the University of Peshawar. These officers
 

reacted with warmth and fondness when referring to their alma
 

mater. Without exception, the Design Team reports that officers
 

at experiment stations throughout the Province, extension offi

cers and others, reacted positively and favorably to suggestions
 

of increased cooperative working relationships with the Agricul

tural University. The senior directors for research and outreach
 

will be key actors in the development of effective linkages
 

between the campus and the field research and extension staff.
 

The support of the Governor of the Province and other officials
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will be necessary to promulgate formal linkages and we are confi

dent that this support will be forthcoming. The informal link

ages, however, are in place and are, to a degree, operational.
 

The above analysis of the various elements of administration
 

suggest that the administrative structure proposed, the present
 

quality of administrative leadership, and the training proposed
 

to enlarge and strengthen the administrative/management staff of
 

the AU should facilitate the realization of project component
 

objectives.
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APPENDIX E
 

ECONOMIC ANALYSIS OF THE NWFP AGRICULTURAL UNIVERSITY COMPONENT
 

An agricultural university can be described as a multi

product firm. 
 This firm produces resident and nonresident in

struction, research, extension, certification and a myriad of
 

other social functions. In contrast to the relatively straight

forward economic analysis of revenue-producing projects, evalua

tion of the mixed outputs of a university becomes extremely
 

complex. Some of the benefits produced are private; others are
 

social. Benefits, whether private or social, may overlap as in
 

the case of instruction or research. The benefits often directly
 

affect a specific group of people in society and there may be
 

second-round indirect effects. 
While many of the benefits are
 

short-run, others clearly have lasting implications. A substan

tial portion of the benefits are nonmonetary and therefore defy
 

straightforward quantification.
 

However, where extensive efforts have been made to document
 

the benefits flowing from investment in higher education it has
 

been possible to show that returns to higher education investment
 

are as high or higher than return to investment in physical
 

capital. -
A 1980 study by the World Bank Education Department l
 

found that returns to higher education in developing countries
 

were 14.9 percent versus 12.8 percent for return to physical
 

capital projects. The 14.9 percent is an average for 11 devel

oping countries with 
a range from 8.0 percent in Colombia to 23.0
 

"George Psacharopoulos, "Higher Education in Developing

Countries: A Benefit-Cost Analysis". Staff Paper No. 440, World
 
Bank Education Department, November 1980.
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percent for Mexico and Venezuela (see Table E.1). Of course. it
 

must ba emphasized that there exist comparability problems both
 

within and between countries but there is no reason to suppose
 

that biases exist in only one direction. There are almost as
 

many problems in estimating returns to investment in physical
 

capital as in estimating returns to human capital.
 

There is an extensive body of research analyzing the returns
 

to investment in agricultural research and extension. These have
 

been assembled by Ruttan.r-- Rates of return for developing
 

40 to 60 percent of 24 separate
countries are in the range of 


studies in developing countries, one-third reported rates of
 

were 50% and below, with only four studies
return above 75%, half 


reporting returns below 25% (see Table E.2).
 

:
One study reported on Pakistan. Prayr-, calculated the social
 

rate of return on investments in crops research in Punjab between
 

1947 and 1975 to be over 30 percent.
 

The NWFP Agricultural University component is primarily an
 

The NWFP-AU is to be expanded and
institution-building activity. 


developed into an agricultural university capable of educating
 

B.Sc. and M.Sc. agricultural graduates of substantially higher
 

calibre than the present graduates. The University is to expand
 

its research activities in order to create improved technological
 

packages for increasing agricultural production in the NWFP and
 

''Ruttan, V. W.. Aqgicultural Research Policy, University of
 

Minnesota Press, 1982.
 

" Pray, Carl, "The Economics of Research in British and
 

Pakistani Punjab 1905-1975," Ph.D. theses, University of
 
Pennsylvania, 1978.
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Table E. 1 

Return to Higher Education and Physical
 

Capital in Selected Countries
 

Rate of Return (%) 

Country Higher Education Physical Capital
 

Mexico 
 23.0 
 14.o 
Colombia 
 8.0 
 2.0
 

Venezuela 
 23.0 
 16.7
 
Chile 
 16.3 
 15.0
 
Brazil 
 14.5 
 10.0
 
India 
 12.7 
 17.5
 
Philippines 
 11.0 
 10.5
 
Ghana 
 16.5 
 8.0
 
Kenya 
 8.8 18.8 
Uganda 
 12.0 
 10.0
 
Nigeria 
 17.7 
 23.0
 
United States 
 9.7 
 9.7
 
Canada 
 14.0 
 12.9
 
United Kingdom 
 8.2 
 8.6
 
Netherlands 
 5.5 
 16.8
 
Belgium 
 9.3 4.4 
Developing Countries Average 
 14.9 
 12.8
 
DevelopeO Countries Average 
 9.3 
 10.5
 

Note -
Returns to physical capital refer to irrigation, hydroelectric
 
and highways projects.
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to make a significant contribution toward improved extension and
 

outreach programs in the NWFP. In addition, over the next decade
 

the NWFP-AU will assume planning, coordinating, and administra

tive responsibility for Provincial agricultural research which,
 

combined with strengthening activities involving the Extension
 

Directorate, will result in a fully integrated program of in

struction, research, and outreach.
 

The ultimate goal is to increase agricultural yields and
 

intensity in the NWFP. Improvement and intensification of agri

cultural production is dependent upon the appropriateness of the
 

technology available to farmers which is a function of 
both the
 

quality and quantity of agricultural research and outreach staff
 

working in the Province. Both quantity and quality are the
 

direct responsibility of NWFP-AU as the only training institution
 

in the Province for professional level agricultural manpower.
 

Alternatives to the NWFP-AU for training professional agricul

tural manpower are examined.
 

Because of the site-specific nature of agricultural re

search, "importing" research from outside of the NWFP is some

times useful for providing basic tools but not for the site

specific applied technology required by farmers. A research
 

establishment must exist in the NWFP to create, field test, and
 

modify appropriate technological packages through applied and
 

adaptive research. In addition, there also has to be an outreach
 

and extension system within the NWFP to transfer these research
 

results to the growers.
 

An alternative to the development of a research capability
 

at NWFP-AU might have been an effort to try to improve the quality
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of the Research Directorate of the Department of Agriculture.
 

Yet given the poor state of research within the Research Direc

torate and its narrow focus it can be argued that an effort to
 

foster research within the integrated framework of an agricul

tural university offers potential for a much higher payoff. both
 

in terms of research results and outreach activities and the
 

higher quality it infuses into the instruction program.
 

In the case of the outreach component of the NWFP-AU, it is
 

not intended as a substitute for the Ex:tension Directorate of the
 

Department of Agriculture but as a complementary, strengthening
 

mechanism for that Directorate as well as the specific outreach
 

activities of the NWFP-AU.
 

The following analysis is presented in two sections. First
 

is an analysis of technical manpower requirements for NWFP agri

cultural development, the options for providing this trained
 

manpower, and their comparative costs. Second is an analysis of
 

potential quantifiable project benefits compared to project
 

costs.
 

A. Manpower Supply/Demand
 

It is impossible to expect to increase agricultural
 

production in Pakistan, and the NWFP in particular without
 

developing a large core of well-trained agricultural scientists.
 

It is estimated that no more than 250 Ph.D. level research
 

scientists are presently working in all of Pakistan '-4 with
 

... Amir Mohammed. "Agricultural Research System of Pakistan."
 

PARC, Islamabad, 1982.
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less than 20 of these stationed in the NWFP.E- Within the
' 


Provincial agricultural sector in the NWFP there are presently
 

273 university-trained research posts sanctioned in the NWFP.
 

However 49 (18%) of these posts are vacant. Similarly of 100
 

posts sanctioned for the Farm Water Management Research Programme
 

15 (15%) are vacant. Other provincial entities such as the
 

Agricultural Training Institute and the expanding Agriculttural
 

University also have empty posts requiring more than 40 univer

sity level trained personnel. In addition the Pakistan Agricul

tural Research Council and the National Agricultural Research
 

Centre are in the process of rapidly expanding their pool of
 

university and post-graduate trained scientists. PARC, for exam

ple, is creating a Talent Pool of about 600 agricultural scien

tists that would be available for assignments in various projects
 

of PARC including those in the headquarters, at research insti

tutes and provincial governments and universities. This Talent
 

Pool will require more than 100 post-graduate trained agricul

tural scientists from the NWFP. PARC has estimated that the
 

requirements for additional research manpower in the agricultural
 

sciences under the Sixth Five Year Plan would be:
 

Sub-Sector Ph.D. M.Sc. B.Sc. Total Short-term 

Crop Sciences 35 250 75 360 50 
Natural Resources 15 35 25 75 40 
Animal Sciences 45 125 25 195 40 
Social Sciences 15 30 15 60 40 
Miscellaneous 15 40 10 65 30 

125 480 150 735 200
 

"-'Liz Wily. "Manpower in the NWFP Government With Special
 
Reference to the Agricultural Sector." Development Alternatives,
 
Inc., Peshawar, April 1963.
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These figures do not include substantial requirements, espec:ially
 

at the B.Sc. and M.Sc. levels, for agricultural extension, nor
 

the requirements for university teaching.
 

In order to fill the vacancies in the NWFP requiring
 

graduate and post-graduate agricultural scientists three options
 

exist: (1) create more seats at the agricultural universities in
 

the Punjab and Sind; (2) send candidates for higher education to
 

quality institutions in Asia or the West; and/or (3) strengthen
 

the ability of the Agricultural University in the NWFP to
 

educate more and better quality B.Sc. and M.Sc. graduates. All
 

of these alternatives have certain positive attributes and,
 

in fact, are not mutually exclusive. However, in terms of cost
 

effectiveness and long-term economic and social development goals
 

of the NWFP it can be argued that strengthening the Agricultural
 

University is an absolute must.
 

(1) In spite of investment in the universities of agriculture in
 

the Punjab and Sind in the 1960s and 1970s the quality of educa

tion and research at these institutions is, at best, marginally
 

acceptable. These institutions presently do not offer the qual

ity of education required nor, focused as they are on Indus River
 

Plain large-scale canal irrigated systems, are they able to teach
 

agricultural skills appropriate to the varied ecological condi

tions found in the NWFP. In addition, without a major increase
 

in facilities, these institutions could not absorb the required
 

number of students. Thus, while sending additional students to
 

the agricultural universities in the Punjab and Sind is rela

tively inexpensive, it is inadequate both in terms of numbers
 

required and in terms of levels and kinds of skills obtained.
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Based on past experience it is very unlikely these graduates
 

would return with the tools and motivation needed to improve
 

agricultural production in the NWFP.
 

(2) Sending students to premier agricultural institutions in Asia
 

such as the University of Philippines - Los Banos, the Asian
 

Institute of Technology in Bangkok, and the University Pertanian
 

- Serdang in Malaysia has an intrinsic appeal but again, while
 

the quality of education would be higher, they do not offer a
 

means of teaching the appropriate skills needed for the diverse
 

agricultural conditions of the NWFP. Unfortunately, given the
 

state of political relations between India and Pakistan, it 
is
 

not realistic to try to send students to India, even though the
 

crops and conditions would be much more appropriate for Pakistan
 

conditions. However, in some disciplines training at the M.Sc.
 

level in the Philippines, Malaysia, and Thailand provides both
 

quality education at a relatively inexpensive cost and an excel

lent screening mechanism to identify candidates to send for Ph.D.
 

level training. Training in the West is necessary at the Ph.D.
 

level and over the next decade, in some disciplines, at the M.Sc.
 

level. Yet, the exposure to modern Western agricultural prac

tices does not automatically equip the student with the agricul

tural skills needed for the diverse mixed farming systems of the
 

NWFP.
 

(3) Expansion and strengthening of the NWFP-AU provides the most
 

logical means of expanding the available pool of manpower, par

ticularly at the B.Sc. and M.Sc. levels, required to improve
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agricultural teaching, research and outreach in the NWFP. In
 

addition, as the Agricultural University also will play a criti

cal coordinating and catalyzing role, the presence of a dynamic
 

teaching, research and outreach institution in the heart of the
 

Province offers an opportunity for the introduction of a much
 

wider set of new ideas in such diverse areas as food technology,
 

nutrition. village sanitation, women's programs and farmer train

ing courses. It will be also possible to utilize the Univer

sity's staff and facilities for continuing education and in

service training.
 

B. Cost Comparison
 

In terms of participant costs per student educated, Table A
 

presents a rough comparison of actual annual education costs per
 

student for -arious geographical locations. Of course, it must
 

be recognized that the quality of education varies substantially
 

from location to location.
 

The costs in Table E.3 are actual participant costs and do not
 

include any government subsidies, which may be quite significant.
 

After improving and expanding the NWFP Agricultural Un iersity
 

the actual costs to students may or may not increase but clearly
 

the costs of operation by the government will increase substan

tially. Assuming an eventual annual output of around 300 B.Sc.
 

-
and 75 M.Sc. graduates it is estimated that the annualized costE 

for producing a graduate or post-graduate agricultural scientist
 

will be approximately $2,600 per year. This cost is in the same
 

range as sending students to India and is 1/3 to 1/4 the cost of
 

.Using
' a 12% present value factor and a 30 year life.
 

309
 



--------- - ---------------------------------------

Table E.3. 	Estimated Annual Costs per Higher Education Student by
 
Location - Five Year Average
 

Cost per Student*
 
Location (1981 US$)
 

Average of 58 Poorest LDCs-	 $1,138
 
University of Philippines - Los Banosb 7,000
 
Asian Institute of Technology 	 10,000
 
U.S. Land-Grant Universitiesa 15.000
 
University of Agriculture - Faisalabad 1,325
 
University of Peshawar - NWFP- 1,200
 

*These costs usually do not include air travel and shipment of
 
personal affects.
 

-George Psacharopoulus. "The Economics of Higher Education in
 
Developing Countries." Comparative Education Review, June, 1982.
 

bFord Foundation, Southeast Asian Regional Office, Bangkok (in
ternal files).
 

'Salma Sami. "Cost of Education of Boarders in Peshawar Univer
sity." Institute of Development Studies, Publication No. 137,
 
July 1980.
 

sending students to other quality institutions in Asia. This is
 

two times the cost uf sending students to Faisalabad, but given
 

the poor quality of education, limited number of seats and
 

provincial restrictions on educational exchange this is not
 

really a viable alternative.
 

ANALYSIS OF 	BENEFITS AND COSTS
 

The ultimate goal of this component is to increase agricul

tural production and farm income. Increased income in agricul

ture from a given land and water resource base results from
 

higher yields, shifts to higher value crops, and increased crop

ping intensity. In order for these changes to occur it is
 

necesary both for new technology to be generated and for it to be
 

diffused to agricultural operatzrs.
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No attempt has been made to quantify the expected increase in
 

agricultural output and productivity resulting directly from the
 

project. Such an effort, to be credible, would have required an
 

uneconomic use of design manpower resources. An equally useful
 

approach, and the one used, is to estimate the increase in agri

- 7
cultural sector revenue required to retire the project costs.Er


The project is designed to impact on both the cropping and live

stock sub-sectors of NWFP agriculture. For simplicity, the fol

lowing analysis takes only crop yield increases for comparison
 

with project costs. This is a very conservative approach since
 

it does not consider the changes in cropping mix and intensity,
 

nor the livestock sub-sector.
 

A. Present Value Estimators
 

The aggregate value of all major crops grown in NWFP, av

eraged for the three years 1977-80, is $300 million (see Table
 

E.4). A one percent increase in yields, assuming average acreage
 

and prices, would generate $3 million in farm revenue. The
 

present value (PV) at 12 percent discount over a 20 year period
 

is $18.5 million.
 

The total capital outlay for this component as indicated in
 

the PID is $48.5 million. This outlay is spread over the first
 

seven years of project life. Annual operating costs of the NWFP-


AU are estimatedi at $1 million after four years. In addition,
 

farm production costs are estimated at one-third of gross
 

revenue, based on farm budgets in IBRD Report No. 2179a-PAK, Annex 1, 

7
 uggested in AID Handbook 3, Appendix 3E, para C.5.
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Table E.4. 	 3-Year Average Acreage, Production, Yield, Price, and
 
Gross Value of Major Crops, NWFP, 1977-78, and 1979-80.-


Area Production Yield Price, Value
 
Crop (000 ha) (000 MT) (kg/ha) (Rs./MT) (000 Rs.)
 

Maize 336 417.2 1,242 1,587 662v105 
Rice 67 97.7 1,458 1,764 172,269 
Sorghum 33 14.9 458 1,273 19,015 
Millet 26 11.1 429 1,751 19,494 
Sugarcane 92 3r580.6 38V800 158 566,046 
Tobacco 30 45.6 1,507 9,020- 411,312 
Wheat 716 745.6 1,042 1,447- 1,078,946 
Gram 117 30.8 263 2,123 65,386 
Barley 60 48.1 809 1,686 81,090 
Oilseeds- 49 25.1 514 2,904 72,977 
Fruits 17 205.4 12,000 1,116- 229v260 
Vegetables 22 295.7 13,600 1,5620 461,821 

TOTAL 	 3,639,616
 

"Source: "Development Statistics of NWFP," Planning and Develop
ment Department, Bureau of Statistics, Govern"..ant of NWFP, 1960.
 
Preliminary 	data for 1980-81 were too erratic to be used.
 

bPrices are 	annual average wholesale procies for the Karachi
 
market. Price data for NWFP were not available. Karachi prices
 
are considered suitable for the purpose at hand. Source:
 
"Pakisan Agriculture Data Book," 0/ARD, USAID Mission, Pakistan,
 
June 1982, Table 10.2
 

'Wheat prices are the arithemetic average of Maxi Pak, Dara
 
(Lahore), and C-591 (Lahore).
 

'These prices taken for IBRD Report "r. 217a-PAK, Annex 1, Table
 
16. 1977-78 prices were inflated by 10% to aproximate the 3-year
 
average of the other commodities.
 

"Includes rapesaea and mustard.
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Table 19. These cost and revenue streams are assembled in Table
 

E.5, discounted at 12 percent.
 

The present value of a four percent yield increase is $74
 

million. The present value of the aggregated cost streams is
 

$63.7 million. Revenues are somewhat in excess of costs.
 

Interpolation shows that a 3.5% increase in yields would just
 

balance all costs.
 

A more conservative assumption regarding the timing of yield
 

increases, for example, achieving a four percent yield increase
 

in year five instead of year three, reduces revenues to just
 

about balance costs at a four percent yield increase. To retire
 

project costs requires an increase in value of farm output to $12
 

million by year five of the project.
 

B. Yield Potentials
 

A 	four percent, or even higher, increase in yields is only a
 

-
fraction of potential increasesEr . However, yield increases at

tributable to the project must be over and above those that would
 

have occurred without the project. In the NWFP wheat yields have
 

followed an increasing trend, changing from about 560 kg/ha in
 

1970-71 to 1000 kg/ha in 1979-80. Over the same period, rice
 

yields increased from 1220 kg/ha to 1560 kg/ha and barley from
 

"-'TheIBRD report on the Mardan SCARP project cited above 
indicated potential increases under irrigation in the Vale of 
Peshawar to be: 140% for sugarcane; 300% for maize; 150% for 
wheat; and 40% for tobacco. One major sub-area of the Mardan 
SCARP project is to be treated with only improved surface drain
age and an intensified agricultural extension program. With only 
these limited inputs yield increases expected were: maize, 40%; 
wheat. 47%; tobacco. 7%; sugarcane, 20%; and fruits and vege
tables about 1C.)%. These are well above the overall 4% yield 
increase required to retire 	project costs. 
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Table E.5. Estimated Present Value o4F Project Related Cost and 
Revenue Streams. 

REVENUE 

COSTS (4 million) 
Farm PV factor Farm 

Year Capital Operating Production "1OAL @ 12% PV Receipts PV 

1 4 .7 0 4./ .89 4.2 0) 0 

2 7 .8 2 9.8 .797 7.8 6 4.8 

3 14 .9 4 18,.9 .712 13.5 12 8.5 

4 a 1.0 13.0 .636 8.3 " 7.6 

5 i:3 I 11.0 .",67 6.2 t 6.8 

6 6 of 11.0 .507 5.6 o 6.1 

7 3.5 P.5 .452 3.8 ' 5.4 

8 5.0 .4 2.0 " 4.8 

...... .-. 1.8 4.4 

1.2 1.6 4.0 

1 " "I .287 1.4 3.6 

12 .2?5 1.3 " 3.2 

13 .29 1.1 2.8 

14 0.2,5 J." 2.4 

15 0.16: .9 " 2.0 

of . 16. .8 " 2.0 

1/ $ . 46 .7 " 1.6 

18. 1.'0 .6 11 1.6 

19 f o11b . .6 " 1.2 

20 . 4 .5 " !.2 

TOI.L b-37 74.0 
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670 kg/ha to 800 kg/ha. However, yields of other major crops
 

have essentially stagnated. Maize yields changed only slightly
 

from 1100kg/ha to 126u kg/ha; sugarcane from 38 to 39 MT/ha; and
 

sorghum, tobacco. and oilseeds showed essentially no change (see
 

Appendix G. NWFP Agriculture).
 

Even though wheat yields are able to maintain this same
 

trend, yields will still be below the average for Pakistan and
 

the potential exists for even greater yield increases. Main

rice would result in yields substantaining the yield trend for 


tially above the current Pakistan average since NWFP rice yields
 

(1460 kg/ha) are not far below Pakistan's average (1580 kg/ha).
 

Barley yields in the NWFP are above the Pakistan average.
 

Project activities and resources will assist in maintaining
 

these trends. Hovwsver, these crops can be omitted and the
 

analysis focused only on those with stagnant yields. The annual
 

value of output for maize, sugarcane, tobacco, sorghum, and
 

oilseeds averaged about $133 million for the 1977-78 to 79-60
 

period. A yield increase of 10% for these crops would more than
 

retire project costs, i.e. would yield more than the required $12
 

million (see above). Similarly, to generate this amount by maize
 

alone would require about 25% increase in yields on the entire
 

maize acreage or doubling the size on only one-fourth of the
 

maize acreage.-"
 

"'The total value of maize output (Table 2) is $52 million at
 

yields of 1.24 MT/ha and a price of Rs. 1,587/MT. Raising an
 

additional $12 million would require 1.56 MT/ha times 336,000 ha
 

times Rs. 1,587/MT = Rs. 832 million/12.8 = $65 million. Or,
 

84,000 ha x 2.48 MT/ha plus 252,000 ha x 1.24 MT/ha works out to
 

$64.5 million.
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Maize yields are currently (1978-80 average) 1.2 MT/ha.
 

Yields at the Cereal Crops Research Institute (CCRI) are 6 MT/ha.
 

Experimental yields in the Swat Valley are 8 MT/ha. 
 A substan

tial yield gap presently exists between the yields of farmers
 

generally, and yields obtained on experimental/demonstration
 

plots on farmers' fields. These plots, with crops grown under
 

the same biological conditions, but using known, modern agronomic 

practices reveal a gap of around 63 percent for maize (and 69 

per-cent for wheat).LtI 

In the short-run reducing these and other yield gaps should 

be the main thrust of applied and adaptive research and outreach
 

programs in NWFP. These programs cannot be carried out with the
 

now antiquated teaching, research and outreach structure of the
 

NWFP. The project will educate the scientists required; provide
 

a flow of better trained manpower for the agricultural establish

ment, generally; organize and carry out more adaptive and applied
 

research; and develop and implement additional outreach pro

grams."'' These activities will produce more than the minimal
 

yield increases required to retire project costs.
 

C. Conclusion
 

The purpose of the above analysis and discussion was not to
 

determine whether an agricultural university should be
 

established in the NWFP, nor to determine whether investments in
 

improving the NWFP-AU would have a higher return than other
 

1'Grant for Improving the Production of Maize and Wheat.
 
Submitted by Government of Pakistan and Centro Internacional de
 
Mejoramiento de Maiz y Trigo (CIMMYT) to U.S. AID, January, 1983.
 

" "1 See the maize improvement program detailed in Chapter 3.
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investments that AID or the GONWFP might make in the agricultural
 

sector.'- L2 The University exists, it is clearly not doing an
 

adequate job of manpower development, technology improvement, nor
 

outreach. The purpose has been to determine whether the costs of
 

the proposed improvements in the functioning of the NWFP-AU could
 

be expected to yield benefits greater than those costs. This has
 

been established, albeit indirectly, to the satisfaction of the
 

Design Team.
 

A continuing problem plaguing the analysis has been the
 

inadequacy, or absence in many cases, of appropriate and accurate
 

data. To determine whether, and to what extent, the Project
 

achieves the results described above, it is proposed that a
 

rather comprehensive benchmark survey be undertaken to detail the
 

current situation on NWFP farms with regard to yields, crop and
 

livestock production practices, cropping patterns, cropping in

tensity, use of improved seeds, fertilizer, pesticides, and other
 

improved technology. A similar survey could then be taken fol

lowing project completion to document project accomplishments, or
 

lack thereof (see Evaluation Plan, Section IV of the PP.)
 

er''See Economic Analysis Guidelines. AID Handbook 3, Appendix 3E.
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APPENDIX F
 

SOCIAL SOUNDNESS ANALYSIS
 

I. INTRODUCTION
 

The North-West Frontier Province (NWFP) of the Islamic Re

public of Pakistan has a land area of 39 thousand square miles
 

with a total population of around 13 million. It is estimated
 

that about 85% of the population live in some 6-7 thousand vil

lages scattered throughout the rural areas. The overall literacy
 

rate in NWFP is about 21%.
 

There are 4.5 million acres of cultivated land in NWFP with
 

about 35% irrigated and 65% under rainfed conditions. Average
 

size of land-holding ranges from less than one acre in the Mardan
 

District to over 12 acres in D. I. Khan District. Some of the
 

major crops are wheat, maize, sugarcane and sugarbeets, tobacco
 

and a diverse range of horticultural crops.
 

Administratively the NWFP consists of 5 Divisions which are
 

broken down into 12 Districts (Peshawar, Mardan, Kohat, Abbotta

bad, Mansehra. Kohistan, Bannu, D. I. Khan, Chitral, Dir, Swat,
 

and Malakand). In addition to these areas under provincial
 

administration, the NWFP also includes tribal areas in the west.
 

These areas are administered either by the Federal Government
 

(FATA - Federally Administered Tribal Areas) and include 7 dis

trictc. (Bajaur, Mohmand, Khyber, Orakz:i, Kurram, North Waziris

tan and South Waziristan). In addition many of the some 2.8
 

million Afghan refugees also currently reside throughout the
 

NWFP.
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The NWFP Agricultural University (NWFP-AU) is the primary
 

institution of higher learning for the agricutlural sciences in
 

the Province. The University traces its institutional roots back
 

to 1930 when agriculture was first introduced into the curriculum
 

,3f the Islamia College at Feshawar. In 1951 the University of
 

Peshawar was founded and received assistance from the Ford Foun

dation (beginning in 1953) and USAID (from 1954, in collaboration
 

with Colorado State University). At that time agriculture was
 

only a department, but in 1970 agriculture was established as a
 

full Faculty within the University of Pe-;hawar. Finally on June
 

14, 1981 the University of Agriculture was founded as a separate
 

entity. This steady, forward movement to strengthen higher agri

cultural education in NWFP demonstrates the importance of agri

culture in the Province and the commitment to its intelligent
 

development through education, research and outreach.
 

MaJor Thrust of the Proiect
 

The main objective of this project is to build onto Provin

cial and Federal commitment to higher agricultural education,
 

research and extension by substantially strengthening the NWFP-


AU. This strengthening process includes the improvement of the
 

undergraduate and post-graduate education programs, and the equal

ly important task of building strong programs of research and
 

outreach that are responsive to the needs of the agricultural
 

sector in the NWFP.
 

In the education area, a new undergraduate curriculum has
 

been developed that provides for a sound academic backgrotnd in
 

years one and two, and increasing numbers of electives and
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specializations in years three and four. The school year will be
 

broken into two terms, with periodic student evaluation during and
 

at the end of each term. The objective of all these changes is
 

to maximize student learning. These changes should result in a
 

substantial improvement over the current system.
 

In the research area, experimental land is available for
 

faculty and post graduate student research, but is not being
 

effectively utilized at the present time. Part of the reason for
 

this lack of research is lack of time to conduct experiments. By
 

restructuring the academic curriculum and giving faculty specific
 

responsibilities for research, as a percentage of their appoint

ments, and with the University more strongly enforcing the re

quirement of research publication being needed for promotion, both
 

the incentives, resources and responsibility will be on each
 

faculty member to engage in significant research activities.
 

The proposed outreach program of the NWFP-AU will add a
 

significant new dimension to the University. A sizeable number
 

of faculty in departments will have partial outreach appointments
 

and will be expected to produce technical publications and mate

rials that will be directly useful to field workers in extension
 

and allied agencies. In addition, through the Center for Con

tinuing Education, the products of research will be disseminated
 

to extension workers and the private sector through in-service
 

workshops and training courses in all agricultural fields.
 

As detailed in the project paper, these new and/or streng

thened functions of the NWFP-AU will be accomplished through a
 

number of major project inputs, including faculty training and
 

development, particularly through post-graduate education programs in
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the U.S.; new buildings, facilities (including a new Learning Re

sources Center, Center for Continuing Education, and research
 

laboratories), equipment and vehicles; technical assistance (in

cluding both short- and long-term advisors); a new academic
 

structure involving four Faculties, which should improve program
 

coordination and resource allocation; and lastly a new communica

tion system.
 

These substantial project inputs will be introduced into a
 

Province and society that is highly dependent on agriculture as
 

the primary form of economic activity and a society that has
 

adapted to the different agro-ecological zones of the Province.
 

The socio-cultural environment for the Province will be briefly
 

examined next.
 

II. SOCIO-CULTURAL CONIEXT"-l
 

The NWFP is characterized by considerable economic and agro

nomic variety. Agro-ecological adaptations range from nomadic
 

pastoralism among the Gujjard and Kohistanis of the highlands in
 

the north of Swat to settled field crop agriculture in areas of
 

Mardan and date and banana cultivation in D. I. Khan and Bannu.
 

Combined with the agro-economic diversities there are
 

considerable differences in the socio-cultural context of
 

agricultural production and other aspects of daily life
 

" "This section draws very heavily on the comprehensive Social
 
Soundness Annex prepared by Development Alternatives, Inc. in the
 
project paper for the Gadoon Area Development Project. Since
 
this statement was based on eight weeks of extensive field work
 
in the Province and on the recommendation of USAID/Islamabad
 
officials, the relevant sections on the socio-cultural context
 
have been utilized here, rather than to duplicate much of the
 
same field work.
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throughout the Frontier. 
 It is difficult to generalize about
 

Pathan social structure as conditions vary considerably from one
 

clan, or sub-tribe of Pathans to another and 
even between the
 

settled and tribal members of the same clan there is wide diver

sity of customs and practices. There are areas, for example,
 

such as parts of Upper Swat where the majority of farmers are
 

small-scale, owner-cultivated living in extended families with
 

the women working alongside of men in potato production while in
 

other areas there are a number of very large landowners that keep
 

their wives in seclusion.
 

Most of the Frontier is characterized by a range of types of
 

relationships of inequality and by unequal access to productive
 

assets. Despite several land reform acts, there is still 
a
 

tendency toward skewed distribution of land ownership, with 80-90
 

percent of the farms being less than 
12 acres. Although there is
 

a legal ceiling on the number of 
acres any one individual can
 

own, registration of land through a number of family members and
 

other mechanisms allows very large landowners, Khans or Nawabs,
 

to continue to control vast acreages. Increasingly, as these
 

landlords turn toward modern farming methods, tenancy eviction is
 

becoming 
more common with the only option for tenants that wish
 

to remain in the area to work as paid agricultural laborers.
 

However, in other areas landlords are selling their land to
 

tenants as the tenants, working alongside their wives, are better
 

able to utilize the land and thus receive a higher return from
 

agricultural activities.
 

Despite the advent of the formal local 
bodies scheme - union
 

councils and district councils to which members were elected in
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1979 - the traditional village-level 1 irg or meetings of the
 

clan and/or sub-tribal elders are still the main form of local
 

community decision-making body. girqga
make decisions about
 

water use in irrigated areas, settle a variety of disputes., may
 

form the base +or the organization of a formal cooperative of one
 

or another type and generally surface and solve community con

flicts. With the decline of the rigidity of clan and sub-tribe,
 

membership in 1 irgas has broadened. However, there are still
 

some villagers who are disallowed from participating in the irgR,
 

although its decisions will probably apply to them as well.
 

These generalizations about Pathan social and political
 

structure apply in Dir. Swat, Mardan, Charsadda, parts of the
 

plains immediately surrounding Peshawar City and some of the
 

southern districts, including Kohat. However, they do not apply
 

to Chitral where the population is non-Pathan and where tradi

tional social organization is characterized by more democratic
 

and less-hostile relationships. Similarly, they do not apply to
 

all parts of Hazara District.
 

Just as socio-political organization varies considerably
 

throughout the Frontier, so does the imp;act and interpretation of
 

Islam. There are still divisions observable between Khans and
 

Mians and Pirs--the descendants of Saints. There are also
 

keenly-felt divisions between Sunnis and Shias in the southern
 

districts and in Peshawar City. Similarly, in Chitral the
 

Ismaeli-Sunni distinction may now become exacerbated.
 

Inheritance by women, or its lack of, is one of the most
 

obvious indicators of the local differential interpretation of
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Islam throughout the Frontier. In many parts of Swat or Dir, as
 

well as Chitral, women Jo not inherit at all. In Mardan, how

ever, some women do inherit as they do in Kohat and parts of the
 

Peshawar plain. Divorce by (rather than of) women is another
 

such indicator. In most parts of the Frontier women have no idea
 

they can seek a divorce from their husbands under Islamic law and
 

the law of the Republic.
 

Yet, with its remote locations and often archaic traditions,
 

farmers in the Frontier are open to new ideas. Even in the
 

absence of an effective agricultural extension service, new tech

nologies, and especially new crops, are catching on very rapidly.
 

Partly, this may result from progressive large farmers introdu

cing new practices to their tenants but there is also a readiness
 

to try anything new that looks promising. From potatoes to pears
 

to persimmons or apples many producers are trying whatarver ap

pears to be profitable at the time. Hundreds of acres in Mardan
 

and Charsadda have recently been taken out of tobacco and put
 

under fruit tree saplings. This is both a result of the expected
 

increased consumption and the perceived high costs of agricul

tural labor. Even smaller vegetable growers around Peshawar City
 

are complaining about the high cost of agricultural labor.
 

III. BENEFICIARIES
 

There will be several groups of beneficiaries under this
 

project. First and foremost will be the agricultural community
 

in rural areas. particularly farmers and small-farm households.
 

The overall goal of this project is to improve agricultural
 

production, income, and quality of life of small-farm families.
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This will be accomplished by concentrating on educating better
 

qualified agricultural araduates, by encouraging more and better
 

focused agricultural research and indirect outreach activities.
 

Much of the outreach program will be through intermediary organi

zations, such as private input dealers, extension, Agricultural
 

Development Bank and the Agricultural Development Authority, but
 

other outreach thrusts will be aimed at direct interaction with
 

small farmers. The sustantially improved personnel from the
 

NWFP-AU will have the capability to provide better technical
 

information to farmers.
 

The second most important group of beneficiaries will be the
 

young people of NWFP who wish to study agriculture and pursue
 

agricultural careers. The expanded facilities, new learning
 

resources, upgraded faculty, revised curriculum and restructured
 

academic calendar will all contribute directly to an increase in
 

number of graduates who have substantially improved academic and
 

practical preparation and thus contribute more significantly to
 

the agricutlural development of NWFP.
 

Within this category of direct beneficiaries are two sub

groups worthy of mention. First, there is widespread agreement
 

within the NWFP-UA that more women should be trained in the
 

agricultural sciences. Therefore, special steps will be taken to
 

recruit women for study at the University. A number of years ago
 

women were enrolled in the Faculty of Agriculture, but in recent
 

years women have not been encouraged to apply for admission.
 

Clearly this negative atmosphere has now been reversed and there
 

is widespread agreement within the faculty and from the Vice
 

Chancellor that women will be actively recruited. Two members of
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the Design Team focused specifically on programs and facilities
 

that would be appropriate for women students and considered how
 

to resolve problems women might face as students and faculty at
 

the NWFP-AU.
 

Another sub-group of students that will continue to be
 

recruited will be young people from the tribal areas and from
 

Baluchistan. A specific number of places are reserved for these
 

students and this number will grow along with the University.
 

This is particularly important for Baluchistan as, even though it
 

is a traditional agricultural area covering over 40% of the total
 

land area of the country, it presently has no agricultural uni

versity to educate its promising young scientists. Students sent
 

to agricultural universities in the Punjab and Sind have not
 

returned with the type of skills needed for conditions in Balu

chistan. The new curriculum at NWFP-AU should help to relieve
 

this problem.
 

A third category of direct beneficiaries of this pi'oject
 

will be the sizeable number of faculty that will receive train

ing, particularly those that will pursue advanced degrees in the
 

United States. By pursuing a program whereby they take their
 

course work at quality U.S. educational institutions and then
 

return home or to a third country (such as at an International
 

Agricultural Research Center) to complete their dist*I'ration
 

research, will provide the best possible academic program while
 

keeping their academic focus on the problems of Pakistan and the
 

NWFP. Furthermore, by having them return home mid-way through
 

their degree programs for data collection, the level of cultural
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alienation that sometimes occurs during long absences abroad will
 

be reduced.
 

Another group of direct beneficiaries will be all the agri

cutural agencies that serve the NWFP as well as other provincial
 

and federal agencies and private agri-business firms and banks.
 

These organizations will benefit in two ways. First, as they
 

recruit almost exclusively from NWFP-AU, they will have available
 

a much more capable manpower pool from which to draw future
 

employees. Over time this should improve the quality of perfor

mance of these organizations that serve the agricutural sector in
 

general and farmers and rural households in particular.
 

Second. through the planned outreach program of the Univer

sity, agricultural extension should be an important beneficiary
 

due to the improved coordination and development of teclinical
 

recommendations for commodities grown in each agro-ecological
 

zone, followed by the translation of these recommendations into
 

extension materials (software) for use by field extension person

nel, as well as the needed in-service training. In addition to
 

providing technical support to extension, an effective outreach
 

program should also feedback farmer concerns and r-eds to agri

cultural researchers - enother direct beneficiary.
 

V. PARTICIPATION
 

In designing the project paper there was extensive partici

pation involving not only University administrators and faculty,
 

but also input was solicited and received from all facets of the
 

agricultural sector from farmers up through the Secretariat for
 

Agriculture. At the NWFP-AU the Design Team interacted regularly
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and extensively with nearly every member of the University facul

ty. Since there was a team member for each academic department
 

in the University, it was possible to become very well-acquainted
 

with each faculty member, the courses taught, and the facilities
 

available for research and instruction. In short, the team
 

became intimately familiar with each department, including both
 

their strengths and weaknesses.
 

From this analysis emerged a consensus among the faculty and
 

the team as to how the curriculum should be structured and what
 

resources (training, facilities, etc.) will be required to up

grade each department in the University.
 

Within the University setting, the weakest aspect of parti

cipation was with the University students. Unfortunately, cour

ses were finished and students were involved in examinations.
 

Therefore, there w2ri too few opportunities to interact with
 

students in each department. This is not to say that the team
 

did not talk to students, only that the timing of the visit
 

prevented ex:tensive interaction with this important client group
 

of the University. However, through casual interactions cnd by
 

reviewing M.Sc. research experiments in progress, theses. etc.,
 

it was possible to get a good idea as to current student
 

performance.
 

Outside the UniversIty the Team visited nearly every re

search station, some more than once. Visits were made to the
 

Department of Eeftension, the Agricultural Training Institute, and
 

several field trips were taken to see how extension was operating
 

in the field, including visits with farmers. Visits were made to
 

the Agricultural Development Bank, Agricultural Development
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Authority, Cooperative Societies, and many other public agencies
 

and private sector firms to discuss manpower needs and to learn
 

their recommendations about how the Agricultural University and
 

its programs should be strengthened.
 

VI. SOCIAL-CULTURAL FEASIBILITY
 

Since there was widesprt ad involvement of the faculty in the
 

planning process. it appears highly probable that most changes
 

being recommended in the project paper will be implemented - many
 

eagerly. (here was a general attitude within the faculty that
 

acknowledged many of the weaknesses within the present system and
 

a desire to move to something better.
 

Some of the proposed curriculum changes will require sig

nificant revision of courses taught by individual professors
 

and/or departments. However, the opportunity for many faculty to
 

pursue post-graduate degrees in the U.S. and to learn new know

ledge and skills seemed more than sufficient incentive to offset
 

any perceived short-run negative effects of the proposed changes.
 

In other words, there is recognition that when faculty return
 

from studying in the U.S., they may not want to teach the same
 

courses in the same way as before.
 

Acceptance of the many proposed changes in the structure of
 

the academic year, curriculum, examination system, etc. b,. stu

dents is less easy to predict. Because 5tudents were only mar

ginally involved in the planning process, and many of the pro

posed changes will come as a radical departure from the past,
 

special efforts will be required to ease students into the tran

sition to the new structure.
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Certainly many of the improvements in the learning environ

ment will be welcomed. However, other changes, such as a shift
 

away from the system of external examiners may be viewed as
 

introducing subjectivity into the evaluation process. Given the
 

importance of education in securing better types of employme,t
 

and the concomitant social and economic rewards, considerable
 

pressure is placed upon students to achieve. Certainly the move
 

to an internal examination system opens the way to direct profes

sor-student conflicts over the question of fairness and preferen

tial treatment.
 

Other changes will add considerably more rigor to the lear

ning process and increase academic standards. While these
 

changes will require students to study more outside the class

room, since they will also have fewer, but more interesting
 

courses, these changes should be acceptable. Students
 

will be informed about the forthcoming changes and their reac

tions carefully noted, to avoid transition problems. The Vice
 

Chancellor is confident that the transition to the new curricula
 

and teaching-learning process will be made smoothly (see his
 

statement in Chayter 10).
 

The acceptance of women into the Univeristy may be slow
 

initially, but is not anticipated to be a problem. In earlier
 

years women were enrolled as students and there are currently two
 

women faculty members. Clearly there is strong political support
 

in the country for increased educational opportunity for females.
 

This attitude is strongly supported by the Vice 'hancellor and
 

most faculty members. Both academic buildings and student housing
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are being planned under the expectation that there will be a
 

growing number of women enrolled at the University.
 

The expectation is that the number of women on the faculty
 

will also increase, particularly in those areas of agriculture
 

where women play dominant roles, such as animal husbandry post

harvest technology and human nutrition. In addition, it is
 

expected that the outreach program will give special attention to
 

disseminating information of primary concern to women. In all
 

of these areas, the initial problem may be one of having too few
 

women available for training in agriculture. As young women
 

learn of the receptive environment for them at the University, it
 

is anticipated that the supply of women applicants will increase.
 

Furthermore, both agricultural research and extension have women
 

on their respective staffs and based on discussions with these
 

directors, there is good evidence to believe that women agricul

tural graduates will find employment.
 

VII. IMPACTS
 

It is quite likely that the successful integration of
 

teaching, research, and outreach as proposed under this project
 

will have spread effects of at least two dimensions. First, it
 

should suppo3rt efforts from some quarters to reverse the earlier
 

GOP policy decision that separated agricultural research from the
 

agricultural universities. Hopefully, their action will be taken
 

before this project has matured to the point of making an incon

trovertable ca , for integration. If not, successful execution
 

of this project should help.
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A second sFread effect will be in developing an institution
 

building model that can be applied in Baluchistan when an agri

cultural university is established there. Some exposure to the
 

NWFP-AU will already have taken place since a number of seats are
 

reserved for Baluchistan students at NWFP-AU. Thus, an opportu

nity will exist for replication of applicable ideas and experi

ences from this project in Baluchistan.
 

The impact of developing the NWFP-AU into an effective and
 

vital institution will be felt beyond the life-of-project. The
 

NWFP-AU plays a role that is uniquely different from that of
 

agricultural universities in most developing countries and cer

teinly different than any western agricultural university. The
 

NWFP-AU is the source of professional level training in agricul

ture fu;- the entire NWFP agricultural establishment - all GONWFP
 

agriculturally related agencies, parastatals, and to a large
 

extent the private sector. This is the result of a conscious
 

policy of not hiring "outsiders" into NWFP agricultural agencies.
 

One is struck by the fact that every research institute, research
 

stations, the Extension Directorate, the Animal Husbandry and
 

other Departments, the Agricultural Development Corporation, the
 

Agricultural Bank and so on, are staffed, almost without excep

tion., by graduates of NWFP-AU and its predecessors. This pro

vides both a unique opportunity and an awesome responsibility.
 

It also entails some risks as discussed below. The NWFP-AU,
 

sitting astride the flow of professional agricultural manpower
 

into the establishment, can have a major beneficial impact by
 

raising the quality of its graduates as proposed under this
 

project.
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The intermediate and lonq-run impact on agricultural
 

productivity and farmer income and welfare will come from the
 

teachinq role discussed above and from aqricultural technology
 

improvements and effective outreach.
 

Eduational opportunities at NWFP-AU are provided to disad

vantaged social groups through reserved seats. At present, 20
 

seats are reserved for tribal students, 7 seats for Kasmir and
 

Northern Areas, and 2 seats for Baluchistan students. It is
 

intended to increase theFe reserved seats as the capacity of the
 

University expands and as the demand increases, e.g. the reserved
 

seats for students from Baluchistan will be increased to 20. A
 

new proqram is beinq developed for women whose education will be
 

integrated with that nf men students, consistent with religious
 

and cultural norms in the NWFP.
 

Traditional extension delivery techniques have a tendency to
 

be "captured" by the more progressive and more influential far

mers resulting in inequitable access to available technology.
 

The mass communication techniques to be developed and used in the
 

outreach program will provide more equitable access to new tech

nology by the entire farming community.
 

While the uinique character of the NWFP socio-culturally
 

related practice that virtually avoids acceptance of non-NWFP
 

people into the system and therefore provides a unique opportu

nity for the AU to raise the overall level of competence of the
 

NWFP agricultural establishment and the eventual decline in qual

ity of graduates from lack of infusion of new and different
 

ideas. This should not be a problem for the first decade or so
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since faculty will be exposed to various institutions, ideas, and
 

ways of doing things through U.S. training.
 

Since changing NWFP hiring practices is not likely a very
 

fruitful endeavor in the short-run, and there will not be a
 

problem until the intermediate to long-run, i.e. substantially
 

beyond the life of this project, it would behoove the NWFP
 

leadership to begin to think about ways to cope with this
 

prospective problem.
 

One obvious answer would be to outline the infusion of new
 

ideas into the system through continued training outside NWFP 

in other institutions in Pakistan, at the IARC's, and in the U.S.
 

and other developed countries. Effective use in the NWFP of
 

PARC's Talent Pool, even on temporary assignments, could infuse
 

new ideas and new ways of doing things into the agricultural
 

establishment.
 

The first step in working out a solution to this problem is
 

recognition by NWFP leadership that it will be a problem. Then a
 

deliberate course of action should be developed, consistent with
 

local customs and values, that will provide the stimulation and
 

growth in the system resulting from a continuous infusion , new
 

ideas and tie latest in applicable technology. Over the long

run, with this kind of effort, customs. values and hiring prac

tices in NWFP may change.
 

VIII. 	 ISSUES
 

It is expected that the recently adopted Islamic law will
 

have a substantial effect on the agricultural sector, but schol

ars are unclear as to what will be the long-term consequences.
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Therefore, Jt is too early to determine what Indirect effects the
 

Islamic law will have on the Agricultural University, as reflec

ted back through the economic system. However, as Nazeer has 

pointed out. "The duty of an Islamic State does not end simply 

with the furnishing of opportunities to work. It must enlarge 

and improve the capacities of the individual citizen by means of
 

education, vocational guidance and technical training."-!
 

' -Mian M. Nazeer, The Islamic Economic System: A Few
 
Highlights, Essays in Islamic Economic Philosophy No. 2.
 
Pakistan Institute of Development Economics, Islamabad, August
 
1981, p. 30).
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APPENDIX 6
 

AGRICULTURE OF THE NORTHWESI FRONTIER PROVINCE
 

A. The Environment 

The NWFP lies in the extreme northwest of Pakistan. From
 

southwest to northeast it is about 450 miles long and roughly 90
 

miles wide. Elevations vary from 500 ft. above sea level in
 

southern D. I. Khan to:n 25.)00 ft. in Chitral District (Hindu Kush
 

range). Most ot the cltivated land is in the valleys of the
 

Indus. Kabul, and Kurram rivers, and in the D. I. Khan plain and
 

the Bannu Basin.
 

The Kabul river, running west to east, picks up the Kunar.
 

Dir and Swat rivers, which drain the Malakand and parts of
 

Peshawar Divisions and the northern Agencies, before joining the
 

Indus which drains the remainder of northeast NWFPq including
 

Hazara and parts of Pieshawar Divisions. Further south the Kohat:
 

Kurram. and other tributaries of the Indus drain the remainder of 

the Peshawar Divisiun. D. I. Khan. and the southern agencies (see 

Figure 3. 1). 

The climate of NWFP is classified as semi-arid to mediter

ranean. Rainfall in D. I. Khan and the southern Agencies ranges 

from 8 to 20 inches as one mov,..s south to north (see Figure 3.2). 

The Peshawar plain has 14 to 26 inches while the southern portion 

of the MaJakand Division rang., up to 44 inches. he highest 

rainfall (50+ inches) is in the eastern Hazara Division. There 

are other isolated high rainfall areas in mountainous areas in 

western NWFP. In the west rainfall tends to peak in the spring 

(March/April) whereas in th. east (particularly the northeast) 
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there tends to be a bi-modal distribution caused uy monsoonal 

i nfl uences. 

B. Lard LJsr-

The total aeoaraphi.- area o the NWFP is 10.2 million ha, of 

which 7.4h mi.. ior ha is in settled areas and 2.72 million ha in 

federalv admirnist.ered areas (seu Table G. 1). The total cultivated 

aroa in 1919-8,- wa-. m.iJ. in ha comorised of 1.53 million ha 

net scwn area and o.4.0 mi lli.on ha currernt fallow (see Table G.2). 

The total cr- pned area is .Y.]J mil.lion ha inc.Luding 0. "8 mi1lion 

ha d(oube-PCOr:Lt:J. whic:h a hout offsetis the fallowed area. ]he 

total urultm m al..terd ,a:rea-of M,,4J mi IJ ion ha includes 1. 16 in 

cu.itur'abl washLe. U.:,7 .n fcr-est s, and I.58 not available 1:or 

-cuLti vation (Se,,n [ r . .2). 

The total c:ultivated area has increased about 350.000 ha over 

the 1970--80 period with omb(:)ut. 60in% to net sown area and 40% to 

f.allow. fh: amountL o t :c:ulturab.e waste has remained stable but 

the area "not av'ail[able o r cultivat. ion" has declined. All in 

all. the data do not re-flect a vigorouis attempt at exploitation 

of available land resourc.es (See Table G.2). This is further 

reflecL.ed in r0h 1. 26m whi ri shows land use :intensity Culti-

Wmed ar lx'.,iLI Lmrat. i ry ar eat r m.nr, irnU 60 Lo 63 percent with perhaps 

a sJ.light Lpward trerd. l"O!ppinrmc intensitv (cropped area/culti

vated area) has vai ied trom 97 to 105 per-cent but with no dis

cernable Lr enJ. 

C . Irms in the IWFiiL' 

There are 650.,0C0 +arms in NWFP and they are predominantly 

small. Nearly two-thirds (63%) are 2 ha or smaller, one-fourth 
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Table G.I. Land Area, Cultivated Area and Irrigated Area, 1980-01, in 

Districts and Divisions in Northwest Frontier Province, 
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22 


.8) 

4.1 

/ 

........
 

"19) 

30 
47 

. ,h) 

iC) 
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9 
5 
1 

4 

TO)TAL 10,174.o 1.l922.5 1.9 

*Federally Administered Iribal Areas %FHIA) 

'our'ce. : Development Stat:isLcs of NWF', Planrning 

Devel opment Depar timenl , GUNWFF 198i. 

"Source: Atriculture in Figures, Statistical sertion, 
Tarnab, 1983, p. 112. 
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T.bh. G.2. Land Utilization in N.W..FiP. (oooieca, 
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Tabl G. 2A Croppiug Inte~uity ad LA.id us Iitensity iniN. .F.P. 

. . . . ..... . . .. ...0.icten . p. .ty Jt.. u A..dm. .. . 

1970 71 97.34 	 68.37
 

b0.62
1971-72 	 102.23 

99AW 	 57.961972-73 


11)73-74 97.37 62.95
 

1Y74- 75 97.25 6. 04
 

119).76 100.610 	 E'1.56 

63.32197t- VI 99.96 

.1977-7h 95.52 6345 

11)fS.79 1U4.74 64.41, 

9752 62.b61479T 

Cropped azrw Somurce. 0.jo,', I1,%lIIur.ms 
\,,tL: 1,#,111.1111 -31tcity- --- . . .. x 100 ci St.,WIstu .N. W. F I-

Cultivated ar;.a 

tu;tL'meod arma
 
I,..I ts, au'sitv -.. . . --- x 100


Cultuattblo krea 

I utul ('aILuciA ACCA- IWJli114 #.tlme Cujti ,,ted aI&va ,ild CuIIlGable wAt , S.a. 
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(24%) fall in the 2 to 5 ha range, eight percent in the 5 to 10 

ha range, and the remaining five percent above 10 ha (See Table 

G.3'. 

The control of farm area by size category of farms is quite 

skewed. The ,mai io-t size categorv (C - 2 ha) controls only 13% 

of the area ini farm. even though representing 63% of all farms. 

On thc.: other end of the scalel 5% of the farms control nearly 

half (47%) of the area in farms. In the two middle sized cate

oories. the percent.ages are more comparable (see Table G. ). 

!ht. distribut i on of farms by size in the Peshawar Division is 

similar to thc. IWFP. low ver. farms in the Malakand )ivision are 

Divisin," substantiallysmaller (84% 0-2 ha and in the D.I. lKhan 

larger (27% 0-2 ha and 32% over l ha). This presumably reflects 

agro-cl:i ma.ic: and topographic characteristics of the various 

Divi sions. 

D. Crop ProducLion 

1. Major Cr ops 

he maIor food gr-ains grown in NWFF based on gross value 

of output (See T e G.4) are wheat, maize. and rice in that order. 

Secondarv f:ood are rarJey. rapeseed and mustard, gram, andtir-nri Lare 

sorghum and miJlec in that order. Fruits and vegetabl es. 

collectively, ran:. r. .e.t to wheat. Both sugarcane and tobacco 

occuJy substantial acreacies and contribute to gross farm 

receiots. Suqarc.anu rank:s third behi nd maie, whi'e tobacco 

ranks fift~h behind veietables. 
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Tablt G.3. Number of Farms by Size of Farm
1
 

Division Unit farms 0-2 ha 2-5 ha 5-10 ha 10 ha 

Peshawar No. 
% 

Z19,707 127,055 68,599 19,317 4,736 
58 31 9 2 

Hazara No. 
% 

173,063 110,942 47,300 11,307 3,514 
64 27 7 2 

D. I. Khan No. 
% 

73,156 19,711 17,002 13,295 23,148 
27 23 18 32 

Ualakand No. 
% 

183,641 153,741 22,711 5,253 1,936 
84 12 3 1 

NWFP 2 No. 
% 

649,567 411,449 155,612 
63 (13) 24 (23) 

49,172 
8 (17) 

33,334 
5 (47) 

1 	 Refers to private farmis. There are 48 government farms in N"WFP. 

2 	 The [ ercertace fiures for i,',FP that ire in prentheses are the 

proportion of total l].d in far;is (ontrolled by that size category. 
Such data .,ere rct ,vail.ble for Divisions. 
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T ,blt" G.3A Numbcr uf Frrns by Size 4,f Farm in N.-W. F. P 3nd FATA. 

J;i~t)i¢ li ii, ' ,lC \ Pt.:.rm; : Jo'C.tai 

Iarm, 1Une-

10 Amcre-

..
,o0to 
unler 

2.5 Acres 

}::. -tC I'alr.A 1.y Sze

. . . . . . ."
2.5 to 5, t., 7.5 to I2 to 
under und,- under 1 unler 

5.0 Acres 7.5 .A.:rea 12.5 Acres; 25 0 ,Tcre 

5.50 to 
under 

50 AcMeA 

S0to 
under 

150 Acres 

-
1500 

Acres 

and above 

Peshaw.r 93.529 6 93.523 13.778 22.196 22.398 15.111 12.215 i.262 1.352 190 21 

Mardan 77.847 5 77.842 8.162 18.155 19 259 12.771 12.,191. 6.010 1.091 238 57 

Kohat 48.347 5 48.342 4.370 7.896 10.841 6 959 9.453 7.036 1.497 264 26 

Hazara 1.73.074 1I 1.73.063' 24.568 41.387 44.987 25,224 22.076 11.307 2.635 $01 73 

Peshawar Division 3,92 797 27 3.92.7 70 -50,878 87.634 97.485 60,065 53.834 30,624 6.575 1.493 12 

D. I han 

Bannu 

33.408 

39.769 

13 

3 

33.395 

39.761 

gas 

3.860 

1.344 

5.415 

1.856 

6.348 

2,385 

4,690 

4.008 

5.919 

6.669 

6.626 

7.148 

4 .8o2 

7.214 

2.019 

1.883 

82 
.J) 

Cr\ 

D. I. XL= Division 73.177 21 73.156 4.748 6,759 8.2D4 7.075 9,927 13.295 I 1.950 9.233 1.965 

Swat 96.061 -. 96.961 20.841 38.278 21.695 7.202 4.707 2.616 514 186 22 

Dir 66.151 66 151 17.296 26.195 12.050 4930 2.635 2.064 492 340 129 

Chitral 21.429 21,.29 4.364 8.089 4.933 2,058 1.179 553 159 61 33 

,kand Division 1.83.641 1.83.641 42,501 72.562 38,678 14.190 8.521 5.253 1.165 587 134 

.'. F 6.49.615 48 6.49.567 98.127 1.68.55 
A 

1.44,367 81.330 74.232 49.172 19690 11,313 2.331 
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------------------------------------------------------------------

Table G.4. 	 3-Year Average Acreage, Production, Yield, Price, and
 

Gross Value of Major Crops, NWFP, 1977-78. and 1979-80.-


Area Production Yield Priceb Value
 

Crop (000 ha) (004) MT) (kg/ha) (Rs./MT) (000 Rs.)
 

Maize 336 417.2 1,242 1,587 662,105 

Rice 67 97.7 1,458 1,764 172,269 

Sorghum 
Millet 

33 
26 

14.9 
11.1 

456 
429 

1,273 
1,751 

19,015 
19,494 

Sugarcane 92 3 580.6 38,600, 158 566,046 

Tobacco 30 45.6 1F507 99020- 411,312 
Wheat 716 745.6 1,042 1 447c: 1,078,946 
Gram 117 30.8 263 2,123 65,386 

Barley 60 48.1 809 1,686 81,090 

Oilseeds- 49 25.1 514 2,904 72,977 
Fruits 17 205.4 12,00) 191161 229,260 
Vegetab]es 22 295.7 13,600 19562d 461,821 

3,839,616
TOTAL 


-Source: "Development Statistics of NWFP," Planning and Develop
ment Department, Bureau of Statistics, Government of NWFP, 1980.
 
Preliminary 	data for 1980-81 were too erratic to be used.
 

'Prices are 	annual average wholesale procies for the Karachi
 
market. Price data for NWFP were not available. Karachi prices
 
are considered suitable for the purpose at hand. Source:
 
"Pakisan Agriculture Data Book," O/ARD, USAID Mission, Pakistan,
 
June 1982, Table 10.2
 

,Wheat prices are the arithemetic average of Maxi Pak, Dara
 

(Lahore), and C-591 (Lahore).
 

dThese prices taken for IBRD Report No. 217a-PAK, Annex 1, Table
 

16. 1977-78 prices were inflated by 10% to aproximate the 3-year
 
average of the other commodities.
 

-Includes rapeseed and mustard.
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2. 	 Crop Yields
 

reports crop yields for the period 1970-71 to
Table 13.5 

1979-8C. There art- some apparent inconsistencies in the data 

but. overall. i ndic:ate a t~qnant yield trend for maize, 

sorahum. . . raC.tp5e2cld and m.istard. (500(I.:ha).suuoarc ai arid Wheat 

b TO show mostrice ,300 -oi-a/ha).. :arley . ko/ha) the substan-

CI i r CI a- -. Mlii ets and cram are up slightly. Ignorinot i iA vi (i 

197C-7i aid 197.i--71 tiaLa. which are about 45 iiercent higher than 

also stagnant.the remainder of the. sor es tobacco vi ds are 

1,Ai e 4.., l L)o--.,id(-,F Comprative vield data for Pakistan and 

PIun jab Provi nco-e zi.l thle U.S. and Asia for selected crops. Yield 

1eve s' i rj IIWFF u.mr,1 e ivor ab I--v i t h F-a k i stai -ind Punjab Frov

in(:c' . V:',ce--,t. for u.l11:. wti(h L-' about 5(i%. hi o r for Pal:: iStan 

ili NW[F on.' sl ht bel ow vie]. ds,ic F'iPt.i i I 'r o 14 vi i ds r-r, 


Vibc t.h I:A t. Al F 1ui11 Ic e .JWFP oLt.vi l1 d Fun .iab
II And a 	 f- r ov 

.
Pr ov i nc e nr, 	 r, t h r ic ::Ai co , c co-C) 

I . t t,C.,rL , I h .i. (..ryiel levels for r ice, wheat, 

SLuar c0eU. ad I is i-r t f ,e U. S. reflect some of the poton

vlIdsi n NWFF-. Rice, wheat, and sugarcanetLial for- iricrcclsimu 

Vi el Ids i r .AI-U-,rI1 h: 1t[han in t he NWFP , whereas oil seed 

./lelds are ,.:C)m.' ar Lb e. 

With lhfl,* CCI) tI-i!otof wheat the IIJWFF'-UO will have to look 

of F'al:. t%,r o ic - atei j ,Is. cultural practices, oroILidt. .L,: ci l miio 


(:)ther factor S 1.(3 , rra'.> tie pr'oductl..ivitv ()+ NWFF' agricuIture.
 

:
rho IBRD A(porai.,[ R",eport for th. Mar dan SCA PP gives yield 

"'Salinity Control and Reclamation Project (SCARP) Mar

dan." IBRD Appraisal Report No. 2179a-PAK, January 1979, pp. 7
 

and 8.
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Table G.5. Yield per Hectare of Major Crops 

Yield per hectare (kilogram) 
1970- 1971- 1972- 1973- 1974- 1975- 1976- 1977- 1978- 1979-

Name of crop 71 72 73 74 75 76 77 78 79 80 

Kharif 
Maize 1,115 1,099 1,062 1,236 1,249 1,310 1,219 1,224 1,241 1,260 
Rice 1,222 1,088 1,261 1,260 1,257 1,341 1,350 1,333 1,482 1,559 
Jowar (sorghum) 494 484 514 521 502 495 496 399 471 497 
Bajra (millet) 381 322 332 309 380 385 376 429 434 425 
Sugar cane 38,271 39,646 37,931 38,899 39,050 39,052 39,144 39,061 37,959 39,231 
Tobacco 2,394 2,140 1,540 1,517 1,482 1,266 1,497 1,414 1,477 1,632 

Rabi 
Wheat 561 741 854 876 882 933 992 989 1,047 1,088 
Gram 228 235 336 313 344 343 403 403 190 206 
Barley 674 682 717 731 760 770 761 817 811 797 
Rape seed and 480 487 571 576 533 521 525 525 531 431 
mustard 



Table G.5A. Comparative Yields in kg/ha
 

N.W.F.P. 
3 yr. avg. 
y icld kg/ha 
197((-7(8 to 

Crop 1979-80 

Maize 1 ,42 
Rice i ,L58 
Jowar (sorg.) 458 
Bajra (millet) h29 
Sugar cant! (M) 39 
Tobacco 1,517 
Whuat 1 ui 
GI-:LII .'(I, i 

Bar I 5 6U') 
Rape:.cud and 

Irluotard '.1 

Paki,;tari 
(overall) 
(1979-80) 

,"48 
1,.81 

588 
911 

38 

1 ,561 
1 ,)63

:I'(M 

'041 

,l, 

P'ujab 
Province 
(1979-80) (I 

If.;. 
''-)) ( 

A-; ia 
I':" 

1 ,291 
1,287 

15) 
Vih 

39 
1 ,)wi 
1,5)f

:,11, 

., i4 

.5 

,-o1 

"I264 

') 

1 ,',1 

'(6h 

I ,'(1:, 

L urce: "Paki:;tII: Agri ('it tural Data Book," USA I I, Pakistanr, .lwit' 119M[,, 'Iahl'.. 
..11 and .'.2'. 
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potentials under irrigated conditions for the Vale of Peshawar
 

as follows:
 

Current Potential
 
yield yield
 

Crop (MT/ha) (MT/ha)
 

Sugarcane 31.25 75
 

Maize 1.25 5
 

Wheat 1.50 3.75
 

Tobacco 1.25 
 1.75
 

3. Cropping Patterns
 

NWFP agriculture heavily emphasizes wheat (53% of total
 

acreage of major crops) and maize (25%). Six percent of
 

Provincial major crop acreage is in sugarcane and two percent in
 

tobacco, both high value crops. Rice has five percent. The
 

remaining crops, including all f.-uits and vegetables lumped
 

together, cover about two percent each (see Table G.6).
 

The Peshawar Division has a dominant place in Provincial
 

agriculture, hiqhlighted by 91% of the tobacco and 84% of the
 

sugarcane acreage. It has about a third of the wheat, maize, and
 

fruiLs and vegetables and nearly 40% of the sorghum and millet.
 

This represents a well diversified crop agriculture.
 

Hazara, on the other hand, has a third of the maize
 

10% each of the wheat and rice acreage.
acreage and a little over 


These three crops represent 96% of Hazara's cropped area.
 

one-
Nearly half of Malakand's major crop area is wheat, 


fourth maize. and 16% in rice, which is two-thirds of the
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TABLE G.6. PERCENTAGE DISTRIBUTION OF THE AHEA OF MAJOR CHOPS 

BY DIVISION (CO!,. A) AD PERCErAGE r !STl iO ,'OF THE"AhA 

MAJOR CROPS BY ChOP FOR EAt:. blVl-!ul (c;.. i), 

!iu-,.seed All :'ruit

Division/Crop 

- flwXr 

~zara 

":.Maakand 

-. Knan 

FATA .7 

P 

Wheat 
A B 

34 

50 

12 
40 

17 
4b 

5 
70 

0 
53 

Maize 
A B 

35 

24 

34 
53 

19 
24 

6 

6b23 

130 
24 

Rite 
A 

11 
3 

o6 
16 

10 
2 

10 
b 

100 
5 

Sug.rcarw 
A 

85 

.. 

6 
2 

6 
2 

3 
3 

!,O 
r. 

-:r -hu 

-. 

--

72 
7 

-

--

lOU 
2 

..-t 
A 

57 

42 

100 

--

IICU 
-

ut 

25 

7I 

27 

40 

,"A 
B 

1 

4 

6 

42 

z 

32 

21. 

i 

. 
, 

v 

7 

iclo 

t 

ioO 

100 

' 

L 0 

100 

lAO 

--

T ess than 1!2 of one 

:one reported. 

percent. 



Provincial rice acreage. Fruits and vegetables occupy 5% of
 

Malakand's cropped area which is a third of the Provincial area.
 

D. I. Khan has 28% of the Provincial wheat acreage but
 

this is 70% of D. I. Khan cropped area. Sorghum and millet
 

occupy 10% of D. I. Khan cropped area which is over 55% of the
 

Provincial area. D. I. Khan has two-fifths of Provincial oilseed
 

area and a fourth of all fruits and vegetables, including about
 

60% of Kharif vegetables.
 

The FATA cropping patterns are dominated by wheat (67%)
 

and maize (23%), but they show a balance in other crops - rice
 

(6%). suqarcane (3%) and fruits and vegetables (3%). No sorghum
 

or millet is reported and only minor acreages of tobacco and
 

oilseeds. The arable area in the Agencies is intensively
 

cultivated in the small, narrow valleys. A number of the
 

Agencies have more than 90% of the cultivated area under
 

irrigation but only minor portions of the total area are
 

cultivated (see Table G.1).
 

One significant characteristic of NWFP agriculture is the
 

highly complex cropping pattern on individual farms, particularly
 

irrigated farms. Three crops per year are grown in many areas,
 

with intercropping of some crops in addition. Young orchards
 

are intercropped with various cereals and forage crops. These
 

complex cropping systems require a higher level of managerial
 

competence than mono-cultural agriculture, and place a much
 

heavier demand on the research and outreach system.
 

4. Crop Distribution
 

Some crops, such as wheat and maize, are widely distri

buted over the Province and grown in significant amounts in all
 

339
 



Divisions. Other crops are rather heavily zoncentrated in one or
 

more Divisions, such as tobacco and sugarcane, of which 91 and 84
 

percent. respectively, are grown in Peshawar, or rice, 67% of
 

whici is grown in Malakand. Malakand also has a predominant
 

place in fruits and vegetables, followed closely by Peshawar.
 

Sorghum. millet and oilseeds are most heavily concentrated in
 

D. I. Khan, followed by Peshawar. More specifically:
 

Wheat: Wheat acreage is distributed more widely over the
 

Province than most other crops. About a third is in Peshawar,
 

28% in D. I. Khan, 17% in Malakand with smaller acreage in
 

Hazara (12%) and FATA (9%).
 

Maize: Maize acreage is also widespread but with sig

nificant concentration in Peshawar (35%) and Hazara (34%), and a
 

substantial area (19%) in Malakand. Maize in D. I. Khan (5%) and
 

FATA (7%) is minor.
 

Rice: Rice is heavily (67%) concentrated in Malakand,
 

with the remainder about equally distributed in Hazara, D. I.
 

Khan, and FATA.
 

Sugarcane: Most (84%) of the sugarcane is in Peshawar,
 

with minor crops in the other Divisions.
 

Sorghum and Millet: The bulk (56%) of the sorghum and
 

millet is grown in D. I. Khan. The remainder (40%) is grown in
 

Peshawar.
 

Tobacco: Most (91%) of the tobacco is grown in Peshawar.
 

Minor acreages are grown in Malakand (5%) and Hazara (4%).
 

Oilseeds: Rapeseed and mustard are widely distributed
 

throughout the Province. D. I. Khan predominates with about 40%
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of the acreage, folnwed by Malakand %27%), Peshawar (25%), and
 

Hazara (7%).
 

Vegetables (Kharif and Rabi): Vegetable acreage is
 

fairly widely spread throughout the Province, with concentrations
 

in D. I. Khan (40%). Malakand (28%), Peshawar (23%), and the
 

remainder about equally divided between Hazara and the FATA.
 

Fruits (Kharif and Rabi): Fruits are also widely
 

distributed over the Province with most of the acreage accounted
 

for by two Divisions - Malakand (38%) and Peshawar (35%). The
 

remaining 28% is fairly equally divided between Hazarap U. I.
 

Khan.. and FATA.
 

E. Irr-igation
 

Nearly half (47%) of all crops grown in NWFP are irri

gated. Rice, tobacco, sugarcane, onion, and both Kharif and
 

Rabi fruits and vegetables are 100 percent irrigated (See Table
 

6.7, data for 1979-80). Potatoes are 85% irrigated, maize 58%.,
 

barley 23%. and sorghum and groundnut 18%. Only minor portions of
 

other craps are irrigated.
 

The total area irrigated increased (17%) from 657,000 ha
 

in 1970-71 to 768.000 ha in 1979-80. However. the total area of
 

crops 9.own was incrfsing about parallel, leaving the proportion
 

of crops grown that are irrigated essentially the same from 1970

71 to 1979-60 (calculated from Table 6.7), i.e. 47%.
 

Of the total area under irrigation in NWFP, the Peshawar
 

Division has 38%. Hazara 5%, and FATA 7%. The other half is
 

evenly divided between D. I. Khan (25%) and Malakand (25%).
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Area and Production of Different Crops Season-wise in NWFP
Table G.7. 

for Irrigated and Un-irrigated Areas
 

1979-80
1970-71 

Total Irrigated* "Un-irrigated Total
Irrigated Un-irrigated 

Name of crop A P - A P A P A P A P A P 

Kharif crops 
320.8 357.8 203.0 (58) 336.1 144.8 102.3 347.8 438.1


Maize 203.0 268.2 117.8 89.6 

.1 54.0 66.1 67.2 (100) 104.7 .... 67.2 104.7
 

Rice 53.8 65.9 .2 

18.9 8.2 24.5 12.1 5.9 (18) 4.0 24.7 11.2 30.6 15.2 

Jowar (sorghum) 5.7 3.9 
.9 21.6 9.0 23.2 9.9


Bajra (millet) 3.0 1.4 24.8 9.1 27.8 10.6 1.7 (7) 
3,385.0 1.6 32.0 87.1 3,417.0


Sugar cane 78.7 3,052.1 2.1 40.2 80.8 3,092.3 85.5 (98) 


32.8 78.8 .2 .2 33.0 79.O 31.0 (100) 50.6 .... 31.0 50.6 
Tobacco 


1.9 .4 .1 .01 2.1 .4 2.0 (93) .4 .2 .03 2.2 .4
Cotton 

.8 .9 .22

.04 -- 1.3 .3 1.3 .3 .06 .02 .2

Sesamum 

.6 1.0 .5 .8 1.1 1.8 .5 (18) 1.0 2.3 3.6 2.8 4.6 

Ground nuts 

12.9 (100) 140.6 .... 12.9 140.6

Kharif fruits 6.3 79.5 .. .. 6.3 79.5 
16.1 (100) 223-1 .... 16.1 223.1

K. "eqetables 6.8 136.1 .. .. 6.8 136-1 
19.2 12.0
29.4 11.7 29.4 11.7 ........
K. pulses .... 

13 .2 29 .8

Sugarbeet .................... 

4,246.4 195.9 158.4 654.2 4,446.9


Total 392.6 3,687.3 195.2 160.3 587.9 3,847.7 425.9 (65) 


149.5 590.2 330.9 298.7 (40) 441.4 446.7 369.4 745.4 810.8

Rabi crops
 
Wheat 230.2 181.5 359.9 


74.4 16.8 78.6 17.9 6.8 (6) .02 108.0 .2 114.9 .3
 
Gram 4.1 1.1 


13.4 42.4 30.2 54.7 43.67.9 43.9 27.9 53.3 35.9 12.4 (23)Barley 9.4 
27.1 .. .. 2.6 27.1 2.6 (100) 1.4 3.0 .01 2.6 31.4

Onion 2.6 
Potato 4.1 42.9 .. .. 4.1 42.9 7.2 (85) 70.6 1.2 8.2 8.5 78.8
 

3.8 (9) 2.1 38.8 18.3 42.6 20.5
 
Rape seed & mustard 4.3 2.0 56.2 26.9 60.4 29.0 


4.2 32.5 .. .. 4.2 32.5 4.7 (100) 40.7 .... 4.7 40.7
 
Rabi fruits 


2.9 38.4 .. .. 2.9 38.4 5.9 (100) 79.3 .... 5.9 79.3
 
Rabi vegetables 


2.8 1.7 4.7 1.3 7.5 3.0 ........ 4.4 2.1
 
Rabi pulses 
 983.7 1,105.4
264.6 335.2 539.1 222.4 803.7 557.6 342.1 (35) 679.1 637.1 426.3

Total 


Reference: A = Area in (000) ha
 
P = Production ;n (000) MT
 

* Numbers in parentheses are the percent irrigated is of total crop acreage. 



----------------------------------------------

Irrigated yields naturally run higher than rainfed
 

yields. The following comparisons are taken from Table 6.7 for
 

1979-80.
 

Irrigated Unirrigated
 
Crop kg/ha kg/ha
 

Maize 1.656 707
 

Sorghum 675 453
 

Sugarcane 39,591 19,394
 

Wheat 1,478 827
 

Barley 1,086 712
 

E. Technology Growth
 

A few indicators are available regarding the adoption of
 

modern agricultural technology in the NWFP. Total sales of
 

fertilizer (Table G.8) increased from 17,230 nutrient tons in
 

1970-71 to 69,476 ',iLtrient tons in 1979-80, about four-fold. The
 

ratio o+ N to P.O.i was 5.5 to I in 1970-71 and 4.2 to 1 in 1979

80 reflecting a better balance in fertilizer application. Appli

cation of KA; grew, but is relatively inconsequential. Fertili

zer use is very heavily skewed toward the Peshawar Division which
 

represents 78% of all fertilizer sales. The remaining 32% is
 

about equally divided between Hazara, D. I. Khan, and Malakand.
 

The total number of tractors increased from 1,570 in
 

1970-71 to 4,482 in 1979-80, about three-fold. This may reflect
 

a
a substitution of power for scarce farm labor, but more likely 


substitution of mechanical for animal power in land preparation-

a heavy power consumer. In any case, one tractor per 425 ha of
 

cultivated land does not suggest over-mechanization. Tractor
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Tablc G.8. Total Sake of.F rtiliztrs hi N-.W.F.P. by typet. 

(Nutrztmt Tlons) 

Type of tcrtifizer1*'ftrb 	 -oas .l--	 .--- - "-.--- . .. . - . . 

TOW4 

1205 

197171 .. 17,230 '4.434 2,617 	 159 

1971-72 . 32.248 18.574 3.653 	 21 

,972-73 .. 33,053 29,911 4,107 	 I3 

1971-7-1 	 26,92 23.714 3.084 .4 

1974-71 	 24,996 22,118 2.682 196 

i,7.5.7n .. 38,227 30.947 6,992 221 

1976-77 •. 52,309 43,973 8,150 	 186 

1977-78 , 51,026 41.570 9,207 	 249 

1'179-79 	 08,1m2 45,749 11.979 854 

I9-141 . 69476 55494 1310 	 802 

S.,rmge (i) Agrit ulu e ' pUli.. 
Lac-us itliol Aholtry i|Fo 
ant Atikui111. (;.u'i aint-lof 

(i) Agricul uri| D, velolip ..!III 
Aalitah3u'/I 	 . (..,va rninhut oJ

N.AV.I'.I 

Table G.9. Fertilizer* Sales by Division, 1979-80 

Division 	 N P205 
 K20 	 Total
 

Peshawar 44,513 9,452 533 54,498

Hazara 4,309 
 896 114 	 5,319

D. I. Khan 3,173 1,416 - 4,389
Malakand 3,499 1,416 155 5,070
N.W.F.P. 	 55,494 13,180 802 69,476 
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Table G.1O.Tjctor Populatiol in N.W.F.P.* 

(In Nos) 

Yeir GOMerMCnt Owned Private Totid 

1970-71 90" 1,480 .S7%) 

1971-72 96 1.664 1.760 

1972-73 N.A. N.A. 1.934 

i973-74 75 1,155 3.9jo 

1974-75 52 2,361 2,420 

J9767* 97 2.567 2.664 

1976-77 01 2.97S 5,066 

1977-78 34 $,113 3,197 

197d-79 37 3U.58 1.345 

1979-0 103 4.379 4.482 

*Includes FATA Siwr:---'ir'Ctur.t'of Agriculture 
Guv nwault ot N.W.11.1'. 

Table G.11.Tactor Population by Division, 1979-80
 

Division No. of Tractors
 

Peshawar 2,119
 
Hazara 152
 
D. I. Khan 1,041 
Malakand 769 
N.W.F.P. 4,081 
FATA 401 

GRAND TOTAL 4,482
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numbers are also skewed in favor of Peshawar Division but not as 

heavily as fertilizer sales. This Division has 52% of all trac

tors in NWFP. D. I. Khan has 25%, Malakand 19%, and Hazara 4%. 
One further indication of technology adoption is the
 

amount of seed treated. This has increased from almost 2,000 MT
 

in the early 1970's to 3.400 MT in the late 1970°s. an increase
 

of about three-fourths.
 

A final indicator of technology application is the pro

portion of a particular crop to HYV seeds. Published data are
 

available only fcv- -iheat and rice. Sixty-five percent of all
 

wheat was planted to HYV seeds, whereas only 15 percent of the
 

rice area was so planted. It is reported that as much as 90% of
 

the sugarcane is planted to improved varieties.
 

G. 	 Livestock
 

The livestock inventory from the 1976 census was as
 

follows:
 

NWFP Pakistan (2)/(3) 
(000) (000) (M) 

(1) (2) (3) (4) 

Cattle 3.000 14.855 20 

Buffalo 762 10r551 7 

Sheep 3,675 18,937 19 

Goats 4,686 21,693 22 

Note: The addition of camels, asses, horses,
 
and mules gives a total for NWFP of 12.7 mil
lion head and for Pakistan 29.6 million head.
 

NWFP has about 20 percent of the national herd of cattle,
 

sheep, and goats, but only seven percent of the buffalo. Offi

cial livestock production data are not available. However, the
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----------- --- ---------------------------------------

foliowing rough estimates of the value of livestock production
 

-
have been reported.u
 

Rupees (Million)
 

Cattle and Goats and
 

Buffaloes Sheep Poultry Total Percent
 

Meat 301.6 272.9 13.8 588.3 23 

Milk 1,447.0 185.9 -- 1,632.9 65 

Hides & Skins 37.8 14.5 -- 52.3 2 

Wool & Hair -- 90.3 -* 90.3 4 

Eggs .... 71.0 71.0 3 

By-products 45.3 26.7 -- 72.0 3 

Total 1,631.7 590.3 64.8 2 506.8 100 

Percentage 73 23 4 100 

Cattle and buffalo contribute about three-fourths of the
 

estimated value of production and sheep and goats about one

fourth. About two-thirds of total value of livestock production
 

is represented by milk, most of which comes from cattle and
 

buffalo.
 

Present livestock production systems are very ineffi

cient. The primary constraints to improving livestock perfor

mance are the lack, or ineffective use, of feed resources, even
 

though ruminant livestock convert large quantities of low-quality
 

roughage into high-protein food; debilitating diseases; poor
 

management practices by farmers and herders; and government
 

pricing policies that favor urban consumers.
 

4 -=Atkinson, R. E. H., "Livestock Reconnaissanse Survey:
 
NWFP." The Livestock Industry of the North-West Frontier
 
Province, 1977.
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The above data on value of livestock production combined
 

with value of crop production from Table G.4 provides the only
 

indication of the absolute magnitude of the crop/livestock sector
 

of the Provincial economy. These data show a 6o (Rs. 3,840
 

million) 40 (Rs. 2,507 million) split between crops and
 

livestock.
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