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PREFACE

In response to a request from the Government of the Istamic Republic of Pakistan the
Government of Japan decided to conduct a Basic Design Study on the Project for Iimprovement
of the Bducational Equipment for the University of Agriculture, Faisalabad and enlrusted the

study lo the Japan International Cooperation Agency (JICA).
JICA seat to Pakistan a study team from December 1 (6 30, 1995,
" The team held discussions with the officials concerned of the Government of Pakistan
and conducted a field study at the study area. After the team returned to Japan, fusther studies

were made, and as (his tesult, the present report was finalized.

I hope that this céport will conlribute to the promotion of the project and to the

enhancenent of friendly relations between our two countries,

1 wish to express my sincere appreciation to the officials concerned of the Government

of the Islamic Republic of Pakistan for their close cooperation extended to the team.

" March 1996 -

R

Kimio Fujita

President

Japan International Cooperation Agency






March 1995

LETTER OF TRANSMITTAL

We are pleased to submit to you the basic design study report on the Project for
Intprovement of the Educational Pquipment for the Univeisity of Agriculture, Faisalabad in the

Istamic Republic of Pakistan.

This study was conducted by UNICO lntemalional'Corporation, under a contract to
JHICA, during the period from November 24, 1995 to March 29, 1996. In conducting the Sludy,
we have examined the feasibility and rationale of the project with dué consideration to the
present situation of Pakistan and formulaled the most appropiiate basic desiga for the project

onder Japan's grant aid scheme.

Finally, we hope that this report will conteibute to further promotion of the project.

Very troly yours, |

) )
Ao Vo
Wataru Shiga | .
Project Manager,
Basic design study teami on the Project for
Improvement of the Educational Equipment for the
Universily of Agriculture, Faisalabad, |

UNICO International Corporation
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ABBREVIATIONS

ACIAR . Australian Center for International Agriéultdral Research
AIDAB . Australian International Development Assistarice Bureau
AIK : Azad Jammu and Kashmir

AV :  Audio-visual
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B.Sc. . Bachélor of Science

B.Sc.Agr. : Bachelor of Science, Agricullure

BScARE. : Bachelor of Science, Agricultural Engincering
BScAML. : Bachelor of Science, Animal Husbandry
B.ScH.E. : Bachelor of Science, Home Fconomics

BHN :  Basic Human Needs
CCTV . Closed-circuit Television |
CDA : * Capital Development Authority
CD-ROM : Compact Disc Read-only Memory
CIDA : Canadian International Develdpmenl Agency
Cru : Central Processihg Unit |

VS : College of Veterinary Sciences, Lahore
DNA :  Deoxyribonucleic Acid

-DSR : . Debt Service Ratio

- DV.M. : Doctor of Velerinary Medicine
EAD :  Economic Affairs Division
FAQ . Food and Agricvlture Organization
FDA . Faisalabad Devetopment Authority
GDP s Gross Domestic Product
GNP : * Gross National Product
Hons. : ~ Honouss
IDA : Internationat Development Association
IMF . International Monetary Fund
JICA ¢ Japan Internationat Cooperation Agency
KDA :  Karachi Development Authority
LDA :  Lahore Development Authority
M.A. : - Master of Aris

- MART : Managenieﬁt of Agriculturél Rescarch and Training Project

MPhil.  : Master of Philosophy
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NIAB
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NIH
NSRDB
ODA
PARC
PARS
PC-1
Ph.D.

PINSTECH :

PSF
RAM
SAF

UAF
UGC
UNDP
UNESCO

UPSs
USAID
VIR

: 'United Nations

Master of Science
National Agricuitural Resedrch Centre
Nuclear Institute for Agriculture and Biology

: National Insl:ilute_ of Biotéechnology and Genetic Engineering
;" Nationa! Institute of Health

National Scientific Reseatch and Developmen( Board
Overseas Devetopment Administration

Pakistan Agricultural Research Council

Postgiaduate Agricultural Research Station

Planning Commission Proforma-1

Doctor of Philosophy

Pakistan Institute of Nuclear Science and Technology
Pakistan Science Foundation

Random Access Memory

+* Structural Adjustment Facility

University of Agriculture, Faisalabad
University Grants Commission

United Nations Dévelopme’ﬁi Program
Scientific

Fducational, and  Cultual _

QOrganization

¢ Uninterruptible Power Souice

Uniled States Agency for International Development

‘Video Tape Recorder

(i)



TABLE OF CONTENTS

Preface

Letter of Transmittal

Location Maps
Abbreviations
Chapler 1 Background of the PrOjEct .....cevvmeinreninisinnnnae. e
Chapter 2 Contents of the PIoJect ..vmiiininnieanns TN
2-1  Objectives of the ProJect ...isimisisimicnrsisssssisonsinens
2-2  Basic Concept of the Project .o o
2-3  Basic Design ... Crevareess bbb ar e e e b bR b b
2-3-1 Design CONCEPL .cvivvimrriipininimnssiminnssivisissens
232 Basic DESIBI covvevsiereessieiesesessesermsensessssessasessersssissists

Chapter 3 Implementation Plan ........ceon.

3.1 Implementation Plan cvenecrioneen bbb .
3.1-1 Implementation CONCept ..o erbeereee s seeebateintae
3-1-2 Implementation Conditions .......cavs et ene
© 3.1-3 SCOPE Of WOIKS wevvsecinsisisimimmianrstsssssessisisssssssssessises
© 3-1-4 Consulant SUPEIVISION ..cvvrierinerceimerissssenississiassians
3-1-5 Procurément Plan ......cinininnnnonnnd o
3-1-6 Implementation Schedule .....iiinirnn eerinerens
3-1-7 Obligations of Recipient Country ...cccoveiicinrnrinis -
32 Project Cost ESIMAtIoN ...c.cvrernimsinssasinscess RN :
3.3 Operation and Maintenance ...
Ch.apleir 4 Project Evaluation and Recommendations .......ecsisres
4-1  Project EITeCl. e s s
4.2 Recommendations ... e s st

w
]

WOW W W W W W
.

Page

2-1
2-1

2-2

2-38
2-38
2-41

W W W
L I | ¢« 1
W =N B W N e

E-9



Appendices

e R

Member List of the Survey Team

..........................................

Survey Schedule v

List of Pasty Concerned in the Recipient Countey......iuvcvone.

MinuLes Of AISCUSSION vivvvievsnimsiencorisissisies e estsersesssesiersssssevas

Cost Estimation borne by the Recipient Cobntry ...,

RCTEICRCES iiviire ittt v s istitesersses eisesreessensesssearesanesnseenss

List of EQuipment ....ccuvivromcrommisiversinnnns

LAyoul PIAN v ssteen s e rerasrass e sasasesene

Educational COUSES vvvvvrimnnireerinnans

A-1-1
A2-1
A3l
A-4-1
A5
A6-1
AT-1
A-8-1
A9-1



" CIHAPTER1 BACKGROUND OF THE PROJECT






' CHAPTER 1 BACKGROUND OF THE PROJECT
(1) General Situation in Pakistan

The Government of the Islamic Republic of Pakistan has been implementing a series of
developnient plans focusing on the industrialisation of the country while maintaining the agricultural
sector as (he base of the countsy’s ecbn‘omjr since her independence in August 1947. The Government
of Pakistan which, from 1955 to around 1960, had placed imp'oﬂa'nce on the building up of physical
infrasteucture, including improvement of that in the agricultural sector, began to implement
industrialisation plans with emphasis on the manufacture of consumer goods to rep_]aée. imporls in the
1960s. Although the pace of industrialisation slowed down in the 1970s due to the federal
government's policy to prdmoze the nationatisation of large- size entcrprisés, it was once again
accelerated in the 1980s through the rapid growth of the private SéCtdr, the active introduction of

foreign private capilal, the promotion of growth of export- oriented industries, and the growth of
industries that utilise domestic resources and other key industries. As a result, the Pakistan economy
geew rapidly in the 1980s, averaging a real annual economic growth rate of 6.4 percent in terms of -
GDP. The first half of the 19905 was a period of stable ecortoiitic growth, the economy growing
abowt 5 percent annually on average.: It is said that such high economic growth rates were atiributable
largely to the steady growth of the agricultural sector which has been achicving growth at an average

annual rate of 3.6 percent for more thar 25 years.

In recent years, on the other hand, the Pakistan edanomy' has been charac{c;ised by structural
fiscal deficits, which have resulted from stéep price increases dug to sapid inflation (avérage anaual
inflation rates were 6.7 percent in the 1980s and about 10 percent in the first half of the 1990s), the
weak (ax collection system and thé rigidity of ordinar);r expenditure, as well as by deficits in the
balance of international payments due to limitation of the types of goods which can be exported and a
decrease in remitiances by overseas workers. These factors are bringing 'préssure to hear on the '

economy of the country,
(2) Present State of the Agriculiural Sector in Pakistan

Agriculture forms the base of the Pakistan c@:oho’my. As shown in ‘Table 1- 1, agricultuie
sector accounted for 24 peccent (staple crops: 10.4 percent; other crops: 4.2 percent, livestack
farming: § percent; forestry: 0.2 percent) of Pakistan's GDP for 1994- 95 (provisional figures),

followed by manufacturing sector at 18.5 percent and wholesale & rélail trade sector at 16.1 percent.

1-1



Agriculture is far ahead of ménufac’turing and trade in terms of job creation, accounting for 47.5

percent of the country’s employéd work foice,

Table 1- 1 Sector- wise Shares in GDP

Sector 1969-70 " 1993-94 1994-95
| | ® @
Agriculiure 389 24 24

Major Crops 234 10.4 104
~Misor Crops 4.2 4.3 4.2
Livestock 10.6 8 8
“Fishing 0.5 1 0.9
Forestry 0.1 0.2 0.2
-Manufacturing 16 18.6 18.5
Construction 4.2 4.1 4.1
Fransport, Storage & 6.3 10.2 10.2
Communication '
Wholesale & Retait 138 16.3 16.1
Trade
Services 6.7 8.1 82
Others 14.1 18.7 18.9

R: Revised P: Provisional
Source: Economic Suivey 1994- 95

Farm products that support the country’s agricullural sector include staple crops such as wheat,
colton, rice, sugarcanes, maize, etc., other crops such as pulses, potatoes, onioﬁs, chillics, gérlic, etc.,
livestock products such as milk, beef, mutton, poullry meat, eggs and woo!, fish and other marine
products, and forest products such as timber and firewood. They are very important sources of supply

of food and processed materials. It should be noted that the agricultural sector is the supply -source of
raw matetials 10 the textile, food processing, leathef and timber industries, and agricullural products
including processed agricullural products represent more than 70 percent of the country’s total expoils.
Main exported agricultural products are 1aw cotlon and rice, while main export processed agricultural
-products being cotton yarn, cotlon fabrics, cloths and leather good_s..As is clear from the above,
agriculturat produéls as primary products or processed products makes great contributions to the
growth of the Pakistan economy. Being vulnerable to changes in wealﬁer conditions, however, -
agriculture is a fragile economic base. It is imperative to make the country’s agricultural sector mose

productive if the Pakistan economy is to become more stable.

Trends in annual rates of growth of the Pakistan éconor_ny oves the paél 5 )"ears are as shown
in Table 1- 2. As can be seen from the table, in the years when agricultural production suffered minus

growth, the growth of such staple crops as rice and wheat was adversely affected by unforeseen
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weather condition such as heavy rainfalls and economic farm products like raw cotton were damaged

by harmful insects and viruses.-

Table 1- 2 Economic Growth Rates (%)

o 1990-91 1991-92 1992-93 1993-94. 1994-95
GDY 5.6 1.7 23 38 4.7

Agriculture 3 9.5 5.3 29 49
Manufacturing 63. : 81 54 - 54 4.4

Source: Fconomic Survey 1994. 95

Pakistan has alre'ady achieved se¥f- sufficiency in production of rice, exporting certain -
quantity of its output every year, but it is far from being self- sufficient in wheat, which is the slaplé
food of the nation. Despite the fact that it is an agricultural country, Pakistan is still importing
agricultural products such as 'wheal; edible oil, etc. in a considerable qﬁan!ily-. It should also be noted -
that in Pakistan démand for meat and dairy products is increasing due to enhanced consumer -
purchasing power, which is attributed to the rapid growth of the country’s economy. Establfshing and -
streamlining of marketing and distribution system for Hvestock products is one of the challenges
facing the country’s livestock farming sector. Furthermore, the country’s high annuat population
- growth rate of 3.1 percent, coupled with the inflow of more than 3 million refugees from Afghanistan

at its peak, is putting pressure on the supply and demand of food in the country. .

Under such circumstances, the National Commission on Agricullure, which is an advisory
body to address national agricultural policies, made a wide range of recommendations on agricultural
technologies and systems with the aim of realising a stable growth of agricultural p:dducliﬁity which
meets the people’s aceds. Its recommendalions c‘oﬁcem,'among others, such issues as seleclive
breeding to develop new varieties which are highly resistant to changes in weather conditions and
harmful insects and viruses, development of more prolific breeds and high- yielding varieties,
rationalisation of cultivation through farm mechanisation, and steady supply of water for agricultural
use through the expansion and improvenient of ircigation facilities. The need for agric'ult'ura! tescarch
institutions, universities and other institutions of higher education and government agencies
responsible for agricultural education and extension to take conceited problem- solving approaches to
these issues in order 1o Mmake cemedial measures taken to overcome these problems effectively has
recently been recognised. There is an urgent need, theeefore, to nurture fechnical experts to deal with

- these issues.

~In Pakistan, the Miafstry of Food, Agriculture and Livestock is the federal government

agency responsible for agricultural administration, which includes the management of agricultural
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inpuls, the promotion of their use and agricultural training. Each province has a depariment of
agricutture, a department of food, a department of agritullurai education and extension, a department
of livestock farming, a department of fisheries, a department of forestry, a department of irrigation,
etc. These provincial government agencies are responsible for the mariagement of agricutural inputs,
farmer suppont activities and the managemént of agricultueal products. Based on the understanding
that close collaboration between the government agencies concerned and public research
organisations is indispensable for the growth of the country’s agriculture, the Pakistan Agricultural
Research Council (PARC), other research institutions and the University of Agticulture, Faisalabad,
are considered important organisations to assist the federal government and the proviricial

govemments in carrying out these activitics.

On the other hand, social problems of the agricultural sector have surfaced. ‘According to the
1990 UNDP stalistidé, the rate of literacy for adults was 36.4 percent t49 percent for males and 22
~ percent for females) in Pakistan, the entolment ratio at primary school level being 42 percent 30
percent for girls). It should also be noted that 72 percent of the total labour force is concentrated in
roral areas. Petty fariners who represented 81 percent of the (o1l number of farmers accounted for
only 39 percent of the total farmland atea, while large farmers who represented only 7 percent of the
total number of farmers made up 40 percent of the total farm!and area. It can be seen from these
figures that many uneducated farmers are engaged in relatively sniall- scate farming. Itisa
well- known fact that farmers’ productivity varies widely according to their educational background
and agricultural expéertise. In light of these facts, the Government of Pakistan has been taking
measures.lo promote the spread of advanced agricultura? technologies and techniques while
encouraging macro research conducive to the enhancement of the techaical level of farmers of the -

country,
(3) Present State of Education in Pakistan

Pakistan ranks 132nd in the world in terms of the UNDP's human development index.

- Reflecting this, utmost emphasis is placed on the dissemination of basic education in the Government
of Pakistan’s educational policy. The federal government is also in the process of inlroducing
vocational education subjects (agriculture and engineering) in the seoondary eduication cu mculum
with a view to enhancing the vocational aplitude of graduates of schools of varymg educational
levels. Against such a background, the high unemploymeént rate for university graduates has once
become a social problem in the country. This was altribulable to a sharp increase in the numbet of
graduates of institutions of higher education as a result of the governmént’s "highe:'r education policy
and students’ growing tendency to chooss faculties of liberal arts, for graduates of which there are not
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many job of fers. For these reasons, greater imporlance is attached to the improvement of the quality
of higher edu’cétib'n and the higher education curricula’s greater consislency with the needs of
business and indusiry under the federal government’s recent national developnient plans. Under these
circumstances, it is considered imperative to improve the quatity of education carried out at the,
universities of agriculture, that are expected to supply able technological manpower to the leading

sector of the country’s economy.
(4) Universily of Agriculture, Faisalabad

The University of Agriculture, Faiﬁalabad, is Pakistan’s oldest inslitution of higher
agricultural education. Its predecessor, the Punjab Agricultural College and Research Enstitute, was
founded in 1909. 1n the Punjab flow S branches of the Indus. A wide network of canals to connect
these branches was developed by British technologies. Asa result, the provinee is rich with water for
agricultural use and has long been known as the country’s inost important granary, “The City of
Taisatabad, which is the country’s third largest city, is situated in the middle of the Punjab. Cotton is
grown on a large scale and there are many spinning mills, weaving factories and dying and finishing
mills inside and on the outskirts of the city. Faisalabad is thus populasly known as the "Manchesler
of Pakistan." Reflecting such an environment, there are many agricultore- related research facililies
operaling under the contiol of the federal and provincial government agencies in and around the city.
In light of these facts, Faisalabad is a city best suited for agricu1tural education. At present, the

University of Agricullure, Faisalabad has the following faculiies and depariments, -

A) Fa'culsy of Agriculture

This faculty is providing undergraduate and postgcaduate courses in agriculiure and

conducting research in the discipline with the aim of promoting crop farming. It has 8
departments, namely, the depariments of crop physiology, horticulture, agronomy, forestry,

© range management and wild life, plant pathology, plant bree&ing aid genetics, soil science, and
agricultural entomology. It has an agric‘ul'tural rescarch station for postgraduate studies and an
estate management division in addition to these departments. This facully is the first to be

established and plays a pivolal role of the University of Agriculture, Faisalabad,

B) Faculty of Agricultural Engineeting and Technology

“This faculty is providing uﬁdetgraduéle'and postgradua'lc céu_rses in agriculivral engineéring
and technology and is conducting research in this discipline, It has 5 departinents, namely, the
departments of food technology, irigation and drainage, fibre technology, basic engineering,

and farm machinery and power. As is reflected in the list of the requested items of equipment,
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emphasis is placed en the utilisation of water in agriculture (hydraulics, soil smechanics,

groundwater hydrology) and farm machinery, which concerns farm mechanisation.

C) Faculty of Basic Science

This faculty is providing undergraduate and postgraduate courses in basic sciences closely -
related to agricuflure and is conducting research in these disciplines. It has ¢ departments,
namely, the departments of botany, zoology and fisheries, physics, chemistry/biochemislry,
ag’ritulldral metéorology, mathématics and statislics, sociology/humanities, Islamic studies, -
and human environmental science. The aforesaid 4 depariments and the department of human

environmental science are requesting equipment.

D) Faculiy of Animal Husbandry

©* This faculty comprises 4 departments, namely, the departments of livestock management,

- aninial breeding and genelics, animal nutrition, and poultry husbandry. Itis providing
undergraduate and graduate coursses in these disciplines and is coriducting research as well.
The Department of Livestock Management’s facilities include a wool laboratory, a dairy
taboratory, a meat laboratory and a livestock farm. The Department of Animal Breeding and
Genetics’ facilities include a cytogenetics research laboratory, a data processing laboratory, a

caltlé cross breeding project and an artificial insemination/semen processing unit.

E) Faculty of Veterinéry Science

“‘This faculty comprises 7 departments, namely, the dep'arlmenls of veterinary anatomy,
veterinary pathology, veteﬁnary parasitology, clinical medicine and surgery, animal p’rodliciion,
. phj'siology and pharmacology, and velerinary microbiology. It is providing undergraduate and
postgraduate courses in these disciplines. The items of equipment required by this faculty are
those for use in the above- mentioned 7 depatiments, although special emphasis is placed on

those for use in the education and training in veterinary pathology and velerinary microbiology.

F) Faculty of Agricuttural Economics and Rural Sociology

This faculty is providing courses in branches of the humanities which are closely related to
agticulture and vural sociology. It has 5 departments, namely, the depariments of agricultural
economics, farm management, cooperation and credit, agricultural marketing, and rural © .
sociology. It is providing undesgraduate and postgraduate courses in these disciplines, as well

as supporting courses in the humanities for the students of other depariments. . -



G) College of Veterinary Sciences, Lahore
- +'This college was founded in 1882 and therefore has a long history as well as a’

tong- established tradition. It is playing an important role in promoting ilie spread of livestock
farming in the Punjab. It has 10 teaching scctions, namely, the sections of animal reproduction,;
microbiology, veterinary medicine, surgery, veterinary parasitology, poultry husbandry, animal
nutrition, veterinary pathology, veterinary anatomy, pharmacology, and physiology, and is

providing undergraduate, posigraduate and para- velerinary courses in these disciplines.

H) Division of Agricultural Education and Extension

*"Fhis division comprises the departments of agricultural education, agricultural extension,
short courses, rural home economics and other incidental facilities. It is providing
undergraduate and postgraduate courses in the relevant disciplines, as well as short- term

in- service training courses for the personnel of the related government agencies, banks, efc.

The Uniferéi!j' of Agricul_lur'é,. Faisalabéd, is pro'vidi ag undergraduate and postgraduate
courses in a total 61' 54 disciplines through its Faculty of Agriculture, Fa%:ully of Agricultural
Economics and Rural Sociology, Facully of Agricul(dra! Engincering, Faculty of Animal Husbandry, 7
Faéﬁily of Veterinary Science, Facully of Basic Science, Division of Agriéultural Fducation and

" Extension and Coltege of Veterinary Sciences, Lahore.

.’l‘ab‘lc' 1-3 Rducation Courses

Undergraduate  Semesters Postgraduate Semesters
_._Course . Coutse

‘BScAgri. 8  M.Sc.,M.Sc{Hons.) 4
‘BSc.AlL § “M.Phil, : 4
D.V.M. 8 PhD, 4
B.Sc.AE. 8

B.Sc.H.E. 4

* The semesters for winter and spring each of 19 weeks period

The uniVersily is also providing a total of about 90 short- term training courses for students ;
and working membeérs of sociely every year through the Division of Agricultural Education and

Extension, in addition to the above- mentioned undergradualé and posigraduale courscs.

The University of Agriculture, Faisatabad, admits about 770 new students every year. Al -
present, the university has a ttal enrolment of about 4,500 students, 56 percent of wliom are
urid:ergradin_latc students (taking B.Sc/D.V.M. courses) and 44 percent postgraduate students (taking M.
S¢.M. Phil /Ph. D. ébtfrées)."Sinéé 1961 when the University of Agriculiure was established by
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upgradinig the former Punjab Agricultural College and Research Institute, more than 20,000 students
have graduated from the university, About 95 percent of the students ﬁnishing B. Sc. courses take M.
Sc. courses as the next stage of their education with exceptions for the veterinary science coutse

graduales, many of whom participate in jobs as D.V.M.s.

-Table 1- 4 Nuniber of Graduates
(1961 - 1995)

Course No. :
B.Sc. 11,786
M Sc. 8,033
M.Phil. 131
Ph.D. _ 122

Total 20072

As shown in Table 1- 5, graduates of the Univérsity of Agriculture, which is Pakistan’s
highest seat of learning and training in agriculture, are working mainly at major educational, research
and feaining insiiﬁulions, as well as federal and provincial government agencies. They are playing an
imporlant role in the research, development, education and extension of agri'cullural technologies as
well as the improvement of such technologies. In other words, the effect of educationat, research and

. lrammg aclmues of the universily are extended nationwide.

Table1- 5§ Potenﬁal Employers

Researchff raining lnsuluuons
Ayub Agri. Research Institute, Faisalabad Agricultuce Dept., Punjab
P.E.R.L, Lahore Livestock & Dairy Developmenl Dept., Pun]ab
Agri. Machinery 'Training Institute, Multan Education Dept., Punjab
© Agricullure Service Acadeny, Vehati Irrigation Dept., Punjab
 In- service Agri. Training College, Sargodha  Planning & Development Dept., Punjab
Agri. Training Institute, Rahim Yar Khan Cooperatives Dept., Punjab
- Agricolture Training Institute, Dhagal Forestry & Farms Dept., Punjab
- Vocational Teaining Institutes in Punjab - Corporations (SEED, PASSC, elc.)
Floriculture Training Institute, Lahore - Planning Division, Govt, of Pakistan
NARC Training Institute, Islamabad Water & Power Development Authority
Rural Developrient Academy, Islamabad Pakistan Agncu!tural Research Council
- Agri. Training Centre, Garhi Dopatta, AJK Ministry of Education, Govl. of Pakistan
ADBP Officers Training Institute, Islamabad -~ Pakistan International Airlires Corp.
Army School of Food Sciences, Nowshera  “Development Authorities (CDA, KDA, LDA,
FDA, LMC, FMC, etc.)
_Others . Others

Government Agencies

When the former Punjab Agricultural Cotlege and Research lnsluute was reorgamsed into the

Univetsily of Agr:cullure Lyallpur in 1961, new buildings wete consteucted on its present campus

1: 8



and edvcational equipment was installed in these buildings with the financial assistance of the Wo:ld
Bank. Later on, the umversny procured sonie additional jems of equipmenl at ils own expense.
Some items of teaching equipment and glassware were procured in 1988 under the agricultural
research/training project (MART) conducted with USAID' financiat aid, But these efforts have
fallen short of fully meeting the university’s equipment requirements. Now that the university has S
times more students and 3 times more academic staff than in 1961, there is'an absolute shortage of
cqmpmenl for educational and research use. Even the existing items of equipment have become
superannuated. Asa resull, the university finds it increasingly difficult to nurtare human resovrces o
take charge of systematic research, education and extension activities. For this reason, the
Government of Pakistan reqUestéd the Governnient of Japan to provide grant aid for a project to make
it possible for the University of Agriculture, Faisatabad, to carry out high- quatity agricultural
education arid research as a major institution of higher agricultural education lhrough the
improvement of its equipment for educational use. The requested items of equipment are as listed in
Table 1- 6. |



Table 1- 6 Summary List of Réquested Equipment

Q'iy

Faculty Departnient

A. Agriculture 1 Crop Physiology 1 lot
© Z Horticoliure 1lot
3 Agronomy 1lot

4 Forestry, Range Management & Wildlife 110t
5 Piant Pathology 1lot
6 Plant Breeding & Genetics - 1lot
* 7 Soil Science 1 tot
8 Agricultural Entomology - 1 ot
B. Agri. Engineering & Technology .9 Food Fechnology 1ilot
10 lerigation & Drainage llot
11 Fibre Technology 1lot
12 Basic Engineering ) 1 fot
13 Farm Machinery & Power 1 lot
C. Basic Science 14 Botany 1 lot
' 15 Zoology & Fisheries ~1lot
16 Physics 1ot
17 Chemistey/Biochemistry _ ~ 1lot

: ' 18 Mathematics & Statistics L 1ot
p. Animal I!usbandiy o . lQ_Livestock Ménagement R Cootlet -
o ' . 20 Animal Breeding & Genetics - - llot . '

; 21 Animal Nuhilion ' . : : o 1_]0!

S S S22 Poul!ryliusbanary o T - et

E. Veterinary Science B X _V.e!erinary'Anatomy. _ L .-l'lol__
R ' 24 Veteriﬁary' Paihology ; o _ 1l

‘i‘-_'\&terinary Paasitology . - SR B T

.26 Clinical Medicine & Surgery - 1ot
27 Animal Reproduction - 1ot
© .28 Physiology & Pharmacol'ogy ' 1ot
_ 29 Velerinary Microbiology _ “11ot
F. College of Vet. Sciences, Lahore 30 Various Sections : et
G. Div. of'Ag'ri; Education & - Extension. 31 Relevant Depariments T 11tot
H. General Facilities - _ - .+ 32 Health Centre o 1lot
o ' - BERCX _Audi@NideOEquipmenl _ 1 lot
34 Hall Warden Office ' 1ot
35 Central Laboratory : "t lot
36 University Press ilot
37 Elevator I sel
L. Central Computer Facility 38 Computer Networks 1101

i-10
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CHAPTER 2 CONTENTS OF THE PROJECT

2- 1 Objectives of the Project

- The University of Agriculture, Faisalabad, where this project is to be impl&mehted, is the
couatry’s highest seat of learning and training in ageiculture, which is providing Su'pporls 1o the other
univérsitics and colleges of agricuitural disciplines. Its predecessor, the Punjab Agricultural College -
and Research Institute, was founded in 1909. When the universily was established in 1961 by
upgrading its predecessor, its buildings were constructed on its present site and the equipment for
teaching use was inslalled with the financial assistance of the World Bank. Later on, the university
procured some additional items of equipment a( its own expense, Furthérmore, some additional
items of teaching ei;uipmenl, plassware and personal computers were procured in the 1980s with the
financial aid of USAID. But thése efforis fell short of fully meeting the university’s equipment
requirements. The university has a total envolment of about 4,500 students. About 95 percent of the
studeats finishing vndesrgraduate courses take postgraduate courses as the next stage of their
education, and the number of students taking postgraduate courses is almosl the same as that of those -
taking undergraduate courses. Courses on a relatively high technical tevel are offered at the
university. This explains why many of its graduates occupy leading positions at the country’s major
educational and reseatch institutions and government ageacies. It can safely be said that the -
graduates of the universily are playing a pivotal role in the cesearch, development and extension of

agricultural technologies and techniques and the improvement of their quality. -

On the other hand, however, the university has 5 limes more students and 3 times more
academic staff than in 1961, the year when it was established. As a result, it is faced with an absolute
shortage of equipment for teaching and research use. Furthermore, most of the exisling items of
equipment have become superannuated, making it difficult to carry out education in state- of- the- art
agricultural technotogies and techniques. In other words, the university is not in a position (o hurture
human resources to take charge of systematic research, teaching and extension activitics. Under such
circumstanices, the universily is in the midst of striving to work out plans Lo improve its equipment
for (eaching use in order to nurture human resources to contribute to the strengthening of the
foundation of the country’s economy. This effoit, however, is being stalled by a shortage of

necessary funds,



This project is aimed at updating the university’s superannuated equipménl, aking up for
the equipmeat deficiency or procuring new equipment for the improvement, both qualitative and
gquantitative, of the educational activities carried out al the Universily of Agriculiure, Faisalabad, the
updating of the technofogies in use at the university, helping the university nurture human resources
to play a leading role in agriculture, which is cenlrai to the econonty of the country, the enhancement
of the standard of living and the reatisation of social stability in rural areas through the éxpansion in
agricultural produclivity and the resultant inceease in agricultaral production, and the nurturing of
human resources to contribute to the realisation of self- sufficiency in staple crops, and a substantial

increase in the production of export agricultural products.

2.2 Basic Concept of the Pi'oject
(1) Overall Concept

As mentioned above, this is a project lo improve the quality of the equipment used in the
existing laboratories and related facilities of the University of Agriculture; Faisalabad, which is faced
with a serious shorlage of teaching equipment, and thereby improve and expand the university’s
educational activi'ties, as well as update the technologies in use at the university witha :view o
helping the university train agricultural engineers, whose role is emphasised in the federal

. government’s national plan (the eighth §- year plan) and agricultural policy, and steengthening the

' foundation of the 'agricultural sector, which is ceniral to the economy of the country. For this reéson,
this project places utmost emphasis on the replacement of the superannuated or outdated equipniem
and lhe'procuremenl' of new equipment, while paying close attention to the cdnsistency of the

“equipment to be newly procured with the university’s current curricula. In view of the fact that the
number of the students taking undesgraduate courses is almost the same as (hat of those taking
poslgraduate courses, and that these undergraduate and posigraduale courses areona relatively high
technical Tevel, due consideration should be given (o the pr_o’éuremenl of minimum quantities of
equipment for research use which can also be used for teaching, in addition to the proéuieﬁlent of the
equipment for teaching use only. In the case of equipment for research use, however, inost items are
expensive, and in addition it costs a great deal (o operate, mainlain and manage them. For this reason,
equipment for research use should be installed in the cenlral laboratory so that its use, maintenance

and management may be shared by all the faculties and deparlments,



The projected items of equipment are for the use of the academic staff; who numbers a little
over 500, and the undetgtaduate and postgraduate students, who number about 4,500, The operation
and management of the equipment during expesimentation and practical training is supported by a
total of 175 technical staffs. In the case of practical training of the undergraduate students,
demonstrations by the instructors are given to classes of 50 to 60 according to the department and the
course and expesimentation, and practical training is conducled for small ctasses of 5 to 10 or those
of more than 20. While the average class size is about 50, which is almost thie same as in 1961 when
the university was established, the total aumber of the studénts s nearly 5 times as large as in 1961,
For this reason, the quantities of the equipment to be procured under this project were determined
based on the details of the experimentation programmes conducted at the university, taking into

consideration the present condition of 1he usable existing items of equipment.

The basic concepl of this projéct was developed as follows on the basis of the
above- mentioned overall concept and the results of the examination of the contents of the request,

which was conducted in the form of a field survey and a post- survey analysis in Japan.
(2) Exantination of the Contents of the Requést

The Universily of Agriculture, Faisalabad request_ed 1,050 iterins of equipment for use inits 9
divisions {faculties, a college and others), which cover 38 fields (depariments and otheis) in the
“initial PC- 1. "Later 215 _ilems (for use in 24 fields) weré added, increasing _lhc total 10 1,220 items;
“Of the 38 ficlds requested, the health centre, the hall warden office and the new lift were excluded
from this project because their relevance to the universily’s curricula is open to question and bécaﬂse
these should be procured by the Government of Pakistan. This decision was agreed to by the
Pakistan side. The initial Pékislan request included the development of a computer network for the
use of the Faculty of Basic Science, the Facully of Veterinary Science, the Faculty of Animal
Husbandry, the Library and the Administeation Division. However, the costs of initial investment
and the operation, maintenance and management of an advanced compuler network were jud:ged'to _
be pmhibilive:. In addition, there would be a need to create a proper system of network management
in the whole university. So it was concluded that it would be more ef feclive to procure personal
computers for use in the depariments concetned.a'nd the Facuily of Basic Science’s computer centre
in light of the high performance of personal computers and the period of their dépreciation. The
Pakistan side also agreed to this decision. For thése reasons, it was decided to excludé these from
" this project. Those items of equipnient which are requested by more than one division or department,

those which it will be difficult to nialatain and manage and those for which there is no utgent need
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were excluded from this project. In the case of those which are requested by more than one division
or departnent and whose use should be shared by more than one depariment because of 1héir
coslliness, their quanlities were minimised. As to the equipment specifications, those which included
nonessential functions were excluded from this project, and only those which will make it possible to
maintain and manage the machines continually were selected. In the case of the additional items of
equipment, only those which are considered appropriate in terms of necessity and urgency wére
included in this project, in view of the fact that more than 2 years have passed since the drafting of
the initial PC- 1 and the academic staffs’ perceptions of the requested ilems have 'changed over the
period and that there is a need to make éhanges in the list of the requested items as a resuli of the

teaching staff reshuffte and the subscquent reorganisation of the courses.

The items of equipment which were excluded from this projeci are:

- those which do not serve teaching purposes (the health centre, the hall warden office, the
1ift)

- those which are inappropriate in terms of ease of maintenance and manageément (the
computer network)

- those for which there is no urgent need (part of the experimental equipment, including -
those items requested by the central laboratory)

= those which aré tequested, bul can be shared, by more than one division or depariment)

‘The main items of equipment requested by the central laboratory in which expensive ilems of

‘equipment are concentrated are as shown in the following table,

Table 2- 1 Request for Equipment in the Central Laboratory

Name of Major Equipment No. of Dept, Q'ty
Requested

X-Ray Diffractometer (XRD) 2 i
Scanning Electron Mictoscope (SEM) 7 i
Trensmission Electron Microscope (TEM) : 6 i
Inductively Coupled Plasma Photometer (ICPY .5 . 0
High Performance Liquid Chromatograph (HPLC) 10 "3
GC Mass Spectrometer (GCMS) . s 1
Atomic Absorption Spectrophétometer (AASP) 12 12t
Amino Acid Analyser (AAA) .5 .
Ulira Centrifuge (UC) . 7 3

% One (1) set is for College of Velerinary Sciences, Lahore.
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As to the copying machines réquested by many depaitments, it was decided to instaltone .
unit in each dean’s office, whose use should be shared b'y afl the departments concerned so that the
academic staff, who has so far used private copying services in the cily to make copies of teaching
malerials, may use the copier installed in the dean’s office for the same purpose. Regarding the
personal computers, which are also requested by many departments, it was decided 1o procure a set of
a desklop compulér, a printer and relevant software for each department which requested a personal
computer for the preparation of teaching materials, general academic management or database
management. As for the leaching aids like overhead projectors and slide projectors, which are also
requested by many departmenls, it was decided to procure one uﬁit for each department which is in

uigent need of one. -
(3) Items of Equipment to Be Procured under the Project

The items of equipment to be procured under this project are those for educational use, which
are to be used in the University of Agriculture, Faisalabad. They are divided broadly into those for
educalional use to be installed in laboratories, those for educational and research use to be installed in
the central laboratory and these for use in the iibrary and the university press. The itenis in the first
grouping include those used in analyses, in preparations for analyses, measuring instruments, basic
items of experimental equipnient and teaching aids. Given below is the outline of the faculties and

departments for which these items of equipment are to be procured,

A, Faculty of Agriculture

The Faculty of Agriculture, whose predecessor is the Punjab Agricultural College, has the
oldest history of all the faculties of the Universily of Agriculture, Faisalabad. As su.ch, the faculty is
playing a central part in the university. it has 8 departments, namely, the departments of crop
physiology, herticulture, agronomy, foresty, range management and wild life, plant pathology, plant
breeding and genétics, soil science, and agticultural entomology, plus Postgraduate Agriceltural
Research Station (PARS). It also has two imporlant research unils, namely, the Saline Agriculiﬁrc
Research Cell and the Plant Tissve Culture Cell.

The facully has a teaching staff of 136 (25 professors, 32 associate professors, 25 assistant
professors and 54 lecturers); which is supported by 4 researchers and 25 technical staff members.

The faculty’s undergeaduate students are registered according to the courses they take. ‘The total



number of the posigraduale students is 725, which breaks down into 574 taking the M. Sc. coursc and
151 taking the Ph. D. coursé.

Most of the existing items of experimental equipment used in the faculty has become
superannuated or outdated since they have not been replaced or updated for a lorig tinie. 1t should
also be noted that in recent years, there has been an absolute shortage of these items of equipnent as
a resilt of a marked increase in the numbers of students and academic staffs. Most departments of
this faculty have been better equipped compared to those of other facullies because these
departments were able to carrj out a number of contracl research projecis for the Government of
Pakisla.n and international organisations. Bul this fact alone has not alleviated the serious
experimental equipment shortage in the facully, Showa below is the outline of the faculty’s

departments,
1) Departnient of Crop Physiology

This is a new department established recently within the Faculty of Agricultvre. At present,
this department is providing only undergraduate courses, bul it is expécted that this department
will shortly begin to offer postgraduate courses. This department’s students are educated and
trained in the general physiology, developmental physiology, physiology ciop nuirition, _
physioiogy of crop yield, etc. in the process of growth ahd development of ctops. Its teaching

- staff consists of § professor, 2 assistant professors and 2 lecturess.

* The items of equipnient to be procured for this department include plant growth cabinet,
chlorophyll inetes, electronic balaice, nitrogen analyser, microscope, osmometer, oven, elc., each
of which is indispensable for education and training given in this department. As to the atomic

* absorption spectrophotometer, which was included in the initial request, this deparlmént isto
" share the use of the one to be located in the central laboratory:. It was decided to delete the
notebook- lype computer and the photocopy machine from the list in tine with the overall policy
" for this project. ‘The area meter was deleted from the list because the use of i1 could be shared
with other deparlments, It was also decided to reduce the number of units of the displacement

transduces from 10 10 5 since the equipment is for use in group experiments,



2) Depattment of Hosticultire

This department’s students are educated and teained in the physiological and biochemical
analysis and cultivation techniques in the process of growtls, blooming and fructification of
vegetables, fruits and flowers. As part of ils postgradueate level education and research, the
department’s teaching staff are actively engaged in biotechnological research. Their recent
achievenients include those in plant lissue culture and recombinant DNA rescarch. This rescarch
work is playing an important role in the Facully of Agriculture. This depariment has a teaching
staff of 20 - 3 professors, 3 associate professors, 5 assistant proféssors and 9 lecturers, The tolal
number of its postgraduate students is 45, which breaks down into 35 !aking the M. Sc. course and

10 taking the Ph. D. covse.

The items of equipnienl to be procured for this depariment include microscopes, vertical
laminar airflow (clean bench), water purifier, plant growth cabinet, humidifier, drying cabinet,
elecironic analytical balance, freezer, avloclave, efc., each of which is indispensable for the -
education and tfa'ining of the students and the promotion of the spread of biotechnology, a new
field. Of the requested items of equipment, it was decided to delete from the tist those whose use
can be shared with the central laboratory, such as ultracenirifuge,.thoée whose procurement is not
urgently needed, such as automatic washer, those whose use can be shared with the other

departments, such as ice flakes making machine, and photocopy machine.
3 Déparlmcnt of Agronomy

This department, which is the faculty’s oldest and largest deparlment, has aéhicved many
su¢cesses in the education and research in agronomy. Us students are educated and trained in crop
physiology, crop ecology, ¢rop rmanagement and crop production. It has a teaching staff of 25 - 3
professors, 9 associate professors, 6 assistant professors and 7 lecturers. The total number of its
poslgréduate students is 229, which breaks down into 190 l:;\king the M. Sc. course and 39 taking
thé P}l, D, dourse.

The items of equipintnl 10 be procured for this depariment include electronic balance,
Kjeldahl sysleni,- grain moisture méter; grain cbuhtér, infrared analyser, ﬂé\il\e photometer,
projector; ovén, ceptdmeter, therm'osla'lic geiminatot, plant growth cabinet, chlorbphyll meler, elc,,
each of which is indispénsaﬁlé for the ¢ducation and training of this department’s students. Of the

requested items of equipment, it was decided to delete from the list those whose procurement is
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not urgently ﬁeeded, such as radiation measuring unit, and those which are to be procured under

the overall f)olicy of the entire project, such as taptop computer and audia- visual equipment,
4) Department of Forestry, Range Management and Wild Life

In Pakistan, arable land accounts for 25 percent, forest laad 5.5 percent, pasture (or pfainé) 02
percent and other 7.5 percent, of the total Jand area, ‘The increase in the forest land and range
areas has important implications for the future of the country. This departmient’s students, both
undergraduate and postgraduate, are educated and trained in silviculture of farm trees, agro- forest
products, rarige vegetation physiology/ecoloy, range livestock and wildiife ecotogy, and forestry
and environmental polution. It has a teaching staff of 11 - 1 professor, 1 associate professor, 3
assistant professors and 6 lecturers. 'The total number of its postgraduate students is 23, which

breaks down inlo 21 taking the M. Sc¢. cousse and 2 taking the Ph. D, course.

A widé variéty of items of equipment are requested by this department because it has fot

received many equipment under the projects conducted with the financial assistance of -

internalional organisations and because this depariment covers a wide range of educational

- disciplines. The itéms of equipment to be procured for this department include surveying

instruments, such as altimeter, relascope, planimeter and compass, afforestation equipment, such
as trolley mounted diesel pump, pesticide spraying machine, light meter, télative humidity meter,
waler flow meter, wates gauge and plant water potential apparatus, equipment for use in wild
animal management, such as dissecting sets for use with smali animals, animal weighing scale,
refrigerator, deep freezer, biender, telescopic bindculars), forestry machines (chain saw, ¢lectronic
hand dril], universal wood testing machine, electric circular saw, eleciric wood planer, electric
sanding machine and wood working hand tools, soi! testing equipment, such as soil sampler, soit
thermometer, soil pH meter and soil tensiometer, and general items of educational equipment,

‘suchas scale, personal computes, microscope, video camera, overhead projector, slide projector
and cantera for making slides, etc.” Alniost all of these items of equipment are basic items and
therefore it is appropriate to procure them under this project. Of the 76 requested items of
equipment for this department under this project, it was decided to delete f) roni the list those
whose procurement is not appropriate or urgently needed, such as wood seasoning chamber,
plywood tensile, veneer peeling machine, building material combustibitity tester, paper making
apparatus, equipment for use in pro‘du.ction sile and air gun, those whose use cén be shared with
the other depanmenls, such as area meter and plant water potential apparatus, and those which are

to be prociuéd for the entire projeét, such as VTR, TV set and photocopy machiie.
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5) Department of Plant Pathology

This depariment’s students are educated and trained in those aspects of microbiology which
are related to plant diseases, plant pathology, bacteria and virus disease of plant, pest insects
related disease of plant, and plant diseases diagnosis. This department has a teaching staff of 16 -
3 professors, 5 associate professors and 8 lecturers. The total number of its posigraduate slud'cms

i 48, which breaks down into 36 taking the M. Sc. course and 12 taking the Ph. D, course.

The items of equipment to be procused for this department inclide low temperature inéubalor,
stereoscopic microscope, rotary shaker, spectmphoiometer, vacuum filtration system, autoclave,
table top centrifuge, groivih chamber, automalic slide stainer, etc. each of which is indispensable
in educating and training students in plant pathotogy. Of the requested items of equipment, it was
decided to delete from the list those whose use can be shared with the central laboratory, such as

-wltracentrifuge and high performance liqilid chromatograph, and those which are to be procured

for the entire project, such as photocopy machine.
6) Depariment of Plant Breeding and Genetics

This department’s students, both undergraduate and postgraduate, are educated and trained in
plant breeding, cytogenetics, population genetics, mutation breeding, cereal/maizefcolton
breeding and genetics. This depariment, which is 'resp‘onsib!é for education and training in those
aépecls of plant breeding and genetics which are rélated to selective plant breeding that forms the
base of agricultural technology developnient, occupies an important pdsilion within the Faculty of
Agriculture. It has a teaching staff of 20 - 5 professors, 6 associate professors, 1 assistant
professor and 7 lecturers. ‘The total number of its postgraduate students is 154, which breaks
down into 119 taking the M. Sc. course and 35 taking the Ph. D. course. It should be roted that
the research activities conducted at this' department is characterised by special embhasis placed on
the improvement of species of wheat and maize, which are highly adaptive and resistant to saline

condition, for their growing in as much as 6 miltion ha. of saline soil.

* The items of equipment o be procured for this depariment include electronic balance,
microscopes,” FT- IR spectrophotonieter, thermoslatic germinator, plant water potential apparalus,
digitel grain moisture metes, autoclave, low temperature incubator, personal computer, water

distillation apparatus, etc. each of which is indispensable for education and training conducted at
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this department. ‘Of the requested items of equipment, it was decided to delete from the list those
whose use can be shared with the central laboratory, such as high votunie instrument, those which
are requested for the other departiment, such as microscope with photomicrographic attachiment,

and those which are to be procured for the entire project, such as photocopy machine,
- 7) Department of Sail Science

This department is responsible for the education aﬁd teaining in soil science, which forias the
base of agricultural production. This department is playing an important act in the _Facully of
Agriculture together with other departments. This depariment’s students are ¢ducated and trained
in soil chemistry, soil physics, soil classification, soil microbiology and soil fertiliser. It has a
teaching staff of 22 - 4 prafessors, 7 associate professoss, 2 assistant professors aind 9 lecturers.
The total number of its posigraduate students is 99, which breaks down into 71 taking the M. Sc.
course and 28 taking the Ph. D, course. The organisation of this department is characterised by a
research staff of 8, which is responsible for solving the problems of saline soil, which is spreading
widely in the country. The Faculty of Agriculture’s project to fight against salinity, which is being
implemented at the request of the Government of Pakistan and such international organisations as
the ODA, the CIDA, the UNDP and the AIDAB, has achieved considerable successes. Thisisa -
very impor'tanl project which is expected to contribute greatly to the futuré development of

agriculture in the country.

© Against such a background, the items of equipment to be procured for this department range
very widely, including such'analyt'{cal instruments as spectrophotometer, flame photometer,

- Kjeldah! analyser, thin layer chronatogeaph, ion analyser, gel electzophoresis apparatus and
ammonia analyser, equipment for use in preparations for analyses, such as table top cenirifuge,
high- speed centrifuge, orbital shaker, shaking water bath, muffl¢ furnace, magnetic stircer,
ultrasonic homogenizer and oven, such bésic items of experimental equipment as pure water
making apparatus, clean bench, air conditioner, freezer, ultrasonic washer, vacuum pump and
plant growth cabinet, such measuring instruments as light meter, digital dissolved oxygen meter,
digital chloride meter, osmometer, barometer and portable digital conductivily meler, and such
generat items of equipment as mictoscopes, balances, overhead projector, slide projector, camera
and slide cabinet, etc., each of which is indispensable for education and i;ai'n,ing conducted at this
department. Of these requested ilems of equipment, it was decided (o delete from the lisi those
whose procurement is not appropriate, such as ammonia analyser, those whese use can' be shared

with the central laboratory, such as atomic absorption speclrophoto'meler,'thosc which are
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requested in duplicate, such as autoctave, high speed refrigerated centrifuge, automatic water
distillation apparatus, aser printer and AVR, and those which are to be procured for the entire

project, such as VTR and photooopy machine.
8) Depariment of Agricultural Entomology

This depariment’s students, both undergraduate and postgraduate, are cducated and trained in
ccology, mtorphotogy, physiology, pest management and toxicology of both usefut and harmfol
insects: This depattment has a teaching staff of 18 - 5 professors, 1 associate professor, 6
assistant professors and 6 lecturers. The total number of its postgraduate students is 127, which
breaks down into 102 taking the M. Sc. course and 25 taking the Ph. D. course. This department’s
existing items of equipment are an atomic absorption spectrophotometer, a gas chromatograph
and a high performance tiquid chromatograph. Though the alomic absorption spectiophotometer

~ and gas chromatograph are currently fying on the table waiting for supply of necessary spares

paris, the depariment has an ample record of fully making vse of these equipment,

Since the requested items of equipment for this depariment are only basic ones, none of them
were deleteéd from the list. They include student stereomicroscope, low temperature incubator,
oven, drying cabinet, humidifier, rotary microtome, paraffin bath, personal computer, slide
projector, electranic balance, insect growth chamber, etc. They are all basic items of equipment -

which are indispensable for the education and training of students.
9) Postgraduate Agricultural Research Station (PARS)

At PARS, field experiments are conducted by this faculiy’s postgraduate students under the
supervision of the dean of the faculty and seed wheat and seed rice for farmers are produced. Its
field with an area of about 300 ha. is divided into a macro- plot with an area of 10 ha. and a small
micro- plot. In the macro- plot wheat and sice are grown in a cycle of wheat to rice to wheat. At

| present, wheat and rice are harvested manually by seasonal fabourers. Since it is difficult to
secure the services of an adequate number of s‘éasona'l labourers, however, it is difficult to do
harvesting él the right time and the quantitics of tost crops are not negligible. In Pakistan,
mechanised harvesting has been getling populasity. For these reasons, Buropean and American
manufacturers of farm rhachines are in the process of maki ng preparalions for the kaockdown

production of combings in the country, The main advantages of combine hasvesling are;



- it is very efficient, making it poésiblé to do harvesting al the right time and reducing crop
losses,

- it makes it possible to conduct education and research in combine harvesting suited for
the natural conditions in the country,

- it make it possible to demonstrate a model of mechanised farming,

- it is easy to maintain and manage, and it can be used for a long time if the locally made

conibine harvester is introduced.

The intraduction of combine harvester is important in condiicting comprehensive education
and training in mechanised farming suited for the natural conditions in the country. Since the
Faculty of Agiiculiurai Pngineering and Technology is expected 1o play an imporiant part in their
maintenance besides the workshop of PARS, the combines introduced can be utilised with the
cooperation of all the faculties and departient coricerned. In view of the expected positive effects
on agricultural education and research, as well as the pos'siblé improvement of the qualily of
services for communily farmers, such as distribution of seeds, it was planned to include a combine
harvester as a common equipment of the Faculty of Agriculture, although the university requested

the procurement of two. .

. B. Facully of Agricultural Engineering and Technology

This faculty consis’ts. of 4 d'eparlmenls, namely, the departments of irrigation and drainage,
farm machinery and power, food le'chnology and fibse technology. It has'a teaching staff of 48 - §
* . professors, 12 associatc professors, 10 assistant professors, 20 lecturers and 1 researcher. This
facully’s undergraduate courses were launched a little 1ater than the Faculty of Agriculture, in the
1963- 64 educational year. Fhe characteristics of a country’s agriculture are clearly reflected in the
country’s agricultural engineering and technology, which is a discipline giving indirect support to
agriculture. - In Pakistan, agriculture is the most important sector that supports the economy of the
country and utmost emphasis is placed on the production of such cash crops as cotton and livestock
products, as well as of staple crops, in the country’s agricultural sector.” That is why this faculty has
‘such technological departments as the department of fibre technology and the departmént of food
technology in addition to the departiment of irrigation and drainage and the department of farm
machingry and power, both of which are related to the development of the agricultural infrastructuse
in the country and mechanised farming. To these departments, a new department of basic
enginecering has been added. The depariment of fibre technology is the country’s only institution

offering M. Sc. courses in this discipline. It is credited with nuriuring competent engineers to play a
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pivotal role in the country’s textile industries. The other 4 departments are offesing both
undergraduate and posigraduate courses. The department of food technology is cureently offering a
Ph. I}, course, and the departments of fibre technology and basic enginecring also have plans to open

Ph. D. courses.

At present, the country’s agricultural sector is faced with such problems as low efficiency in
irrigation, saline soil, énvironme‘nlal pollution By ferlilisers and insecliéide_s, the need to diversify and
improve the quality of processed products, delay in mechanisation of agriculture and the need to
improve the quality of cotton and cotton preducts, and to nurture human resources Lo lake the lead in
tackling these problem is oite of this faculty’s most impoitant missions. However, the facully is
finding it hard to perform this mission becausé many of its existing items of equipment are
superannuated or out of order, Therefore, most of the requested itemis of equipment for this faculty
are those which it is appropriate and urgently necessary to procure, Shown below is the outling of

each of the departments of this faculty.
1) Department of Food Techinology

This department is responsible for education and researcﬁ in the technologies and lechniques
of storage and processing of vegetables, fruits and grains, as well as for the creation of added
values through the enhancement of the quality of farm products. Iis students, undergraduale and
pbslgraduale, are educated and trained in food chemistry, food microbiology, food enzymology, =
food addilives, food processing, cereal technology, dairy science, edible oils and fat products, and

meal product pfocessing. It has a teaching staff of 16 - 1 professor, 6 associate professors, 3
assistant professors and 6 lecturers. The total number of ils posigraduate students js 99, which
breaks down into 84 taking the M. Sc. course and 15 taking the Ph. D. course. Many of its
existing items of equipment, consisting of those for use in food processing and food analyses, are
superannuated to be repaired, which factis a majot obstacle to its education and lraini'ng

programimes.

The items of equipment to be procurcd' for ihfs dcparlménl include electronic balance, colony
counter, soxhlel extraction unil, rolary évaporator, magaetic stirser, slide projector, etc., each of
which is necessary for education and training in food tesling/analysis. Of these items of
et']uipmen'!, it was decided to eliminate the high performance liquid chromatograph and the NMR

analyser because the former is to be moved to the centeal laboratory so that it may be operated
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more effici.enlly and becavse il will be very difficult to operate and maintain the latter

economicatly as well as technically,
2) Department of Irrigation and Drainage

This department is responsible for the education and research in water supply and drainage

“ which are best suited for crop growirig. Jts students, both undergraduate and postgraduate, are
educated and trained in fluid mechanics, soit méchanics, hydrauiic machinéry, and irrigation and
drainage engincering. Most of the irrigation facililies in the country were large- scale ones
constructed by the then British authority. Bul they arc posing such pfoblems as low irrigation
efficiency and water logging. One of this departnient’s missions is to nuriure human resources
capable of déaling with these problems. This depariment has a teaching staff of 10 - 3 associate
professors, 2 assistant professors and 5 lecturers, the post of professor reniaining vacant, This
department’s postgraduate students, who are taking the M. Sc. course, are administered togéther
with those of the departaient of farm machinery and power and the depariment of basic

“engineering, The total number of posigiaduate students in these 3 departments is 23,

The iternis of equipment to be procured for this department include insteuments for use in

experimentation in fluid mechanics,.such as metacentric height apparatus, Osborne Reynolds

- demonstration unit, laminar flow table, viscomelér, fluid friclion foss apparatus, inslrume.nts for

- use in experimentation in hydraulic structures, such as flow current ineter, seismograph and sand
box apparatus, instruments for use in experimentation in soil mechanics, such as 'mbtorise’d direct
shear apparatus, motorized liq'uid limit set, plastic and Shrinkage limit set and constant head
permeameter, water qualily lcSling instruments, such as pH meter, digital conducﬁvi!y meler, :
spectrophotometer and flame photomeler, surveying instruments, such as theodolite and laser
beam levelter, and general items, such as planimeter, electronic balance, soil moisture tensiomelter,
overhead projector and personal computer, elc., each of which is a basic item of educational
equipment. OF these items of equipment, it was decided to remove from the Hist the energy Joss
apparatus and the electric analogue model, whose functions oveslap those of the other items. The
‘quantity of calibration of pressure gauge apparaltus, viscometer, water hammer apparalus,

hydrometer is reduced because they are used in group experiments,



3) Depariment of Fibre Technotogy

The main objective of this departimeat is to develop technological manpower capable of
contributing the improvement of the quality of cotion, yarn and fabrics, all of which are the
countey’s key farm products.’ 1ts students are educated and trained in fibre technology, fibre
chemistry, fibre physics, quality control, etc. 1t has a teaching staff of 4 - 2 associale professors,
1 técturer and 1 researcher who is a retired professor, the post of professor being vacant, It
presently offers only an M. Sc. course, but is considering the introduction of a Ph. D. course. The
total number of the students taking the M. Sc. course is 34, Many of its existing items of
equipment ére superannuat'cd'. They are considered outdated in light of the recent progress of the

textile industry of the country.

The items of equipment requested by this department are colton fibre measuring system and
evenness tesler, one unit each, both of which ate internationall y recogaiséd standard items of
equipment for use in the evaluation of the qualily of fibres, For this reason, the textite industry
and rescarch institutes are required to promote education and research on the basis of the data
obtained using these ilems of equipment. Since most of the graduates of this depactment are
expected to play a leading role in government agencies and major private enterprises, it is '

~ desirable that this department’s students be educated and trained in the knowledge and use of these

. items of equipment. The cotton fibre measuring system is capable of measuring the fibre tength,
fibre micronnaire, fibre strength and elongation, colour and trash content of ‘raw cotton and cotion

- fibres and makes:il posﬁib]e’ to conduct basic and important analysés. Since there is no pko_bléni
with the Iavailabilily of test specimens, this system is svited for the education and training of this . |
department’s postgradvate students. The evenness tester; which is for use with yam, crude yarn
and sliver, are suited for use in spinning mills, but it will be inappropriate to install this instrument
within a facility of a university in light of the availability of test specimens and ease of equipment
mainlehance and management. From the standpoint of education based on a specific cﬁrric’:ulum,
it is desirable to train the students in the use of this instrument on an as needed basis with the
cooperation of a private spinning mill opezating near the campus of the university. For this reason,

this instrument was deteted from the list,
4) Départmient of Basic Engineering

This depariment’s undergraduate students are educated and trained in basic enginéering,

namely, in drawing, surveying, material science, mechanics of materials and theory of strictures.
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In'its postgraduale course, on the other hand, speciél emphasis is placed on the interpretation of
the effecis of agricultural pollution in view of the fact that agriculture- caused water and soil
polivtion is spreading in the country. This departiment has a teaching staff of 6 - 2 professors, 1
associate professor, 1 assistant professor and 2 lecturers. Many of its existing items of equipment,
which are largely basic on¢s for use in education and tminin'g= of students, are superannuated to
function properly, which is a major obstacle to education and training conducted af the

department.

The items of equipment Lo be procured for this depariment inchide those which to replace the
exisling ones, such as universal tensile and compressive festing machine and torsion spring testing
apparatus, surveying and analyliéa] instruments, such as nitrogen analyser, soil sall meter, water
quality checker, chioride content meter and T.D.S. meter, and those which are used to preserve
specimens and instcuments, such as refrigecator and air conditioner, etc, I is considered
appropriate to procure these items of equipment for the purpose of enhancing the guality of its
educational courses. Of the requested items of cquipment, it was decided to eliminate those
which there is no justifiable or urgent need to procure, such as engine test bed and laser beam
teveller and those whose functions overlap those of the other items, such as neutron moisture
measurement. It was afso decided to reduce the number of urits of the automatic soil moisture
meter and the T.D.S. meter from 2 to 1 in light of the number of ihe'studems and the frequency of

their use.
© 5) Department of Farm Machinery and Power

This departmient is responsible for educating and training undergraduate and postgradualte

students in the structures, operation, testing and designing of those farm machines which are

- required to increase farming efficiency. It has a teaching stalf of 12 - 2 professors, 4 assistant

“professors and 6 lecturers. The main prOb!enis facing the country’s a'gricuhural sector include the

slow pace of mechanisation of farming among pelty farmers owning farmlands with aréas of 10 ha.
or less, fatm machine manﬁfac{urers'!ack of new product de_velopmenl capabilities and no
technical standards applicable to farm machines. To overcome such probléms is one of the
challenges facing this department. Its existing items of equipment includes 3 tractors, a soil
tiiling/prepari ng machine in the workshoﬁ, engine cut models, testers such as a $oil hardness tester
and a Brinell hardness tester and machine tools such as a lathe and a mitling maéhine, both of

which are outdated, They are inadequale, both qualitatively and quantitatively.
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The items of cquipment (o be procured for this department include forklift for use in
transportation of machines and instruments (the forklift is to be used to lift repair parts because it
is impossible to install a hoist in the cxisting repair workshop because of its structural
characleristics), sensor to detect displacements, forces, pressures, velocities and accelerations, the
instrument to calibrate the sensor, counter and amplifier to process signals from the sensor, strain
gauge, strain indicator and recorder set, each of which has a wide range of applications and
therefore it is necessary and appropriate (o procure (0 use in education and research. Of these
requested ilems, it was decided to remove from the list those which there is no justifiable or
urgent need to procure and those whose funictions overlap those of the other items, such as lincar

“voltage diffecential transformer, flowineters, rote meter, frcqueﬂ'cy nieter and seasor for speed

measuremmient,

C. Facully of Basic Science

This faculty is responsible for education and training of undergraduate and posigraduate
students in those aspects of applied/basic sciences which are closely related to other natural Sciences,
- social sciences and the humanities. In recent years, thete has been a considerable increase in l'hc.
* number of students applying for admission to this faculty. It has 8 departments, namely, the
depariments of botany, zoblogy and fisheries, physics, chemistsy/biochemistry, mathematics and
statistics, agriculiural metcorology, social science/humanities and Islaimic stidies, of which the first 5
departments ate 10 be covered by this project. At present, the faculty has a teaching stalf'of 77 - 13
professors, 15 associate professors, 14 assistant professors and 35 lecturers. The tolal nu’mbef of its
postgraduate students is 478, which breaks down into 335 téking M. Sc. 'courscs, 107 taking M. Phit.
courses and.36 taking Ph. D. courses. The present state of the facully’s existing items of equipment
for use in education and research is roughly the same with other faculties. They have not been
replaced or vpdated for a long time and most of them are superannuated or outdated to meet basic
| educational and research requirements, both quantitative and qualitalive, in the fictd of basic science.

Shown below is the outling of each of these depastments.
1) Department of Botany

This department’s bndergraduate and postgraduate students are educated and trained in plant
morphology, plant phyéiolo_gy, plant ecology and molecular biology. This department has a
teaching staff of 9 - 2 professors, 5 associate pro_feSsor's and 2 lecturers. The total number of its

postgraduate students is 80, which breaks down into 42 taking the M. Sc. course, 24 taking the M.
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 Phil. course and 14 aking the Ph. D. course. Tn recent years, the totat number of the students
enrolled at this department has been on the rise. The department’s existing microscopes for the
use of students were manufaclured in the 1920s and many of the other existing items of equipment

are also superannuated or out of order,

The iteins of eqguipment to be procured for this department include general items, such as
microscope and electeonic balance, analytical instruments, such as double beam UV- VIS
spectrophotometer, flame photometer and autoniatic chloride analyser, measuririg instruments,
such as photosynthesis measurément system, Kjeldahl system, EC meter and pH meler, and
instruments for use in preparations for analyses, such as plant growth cabinet, table top centrifuge,
orbital shaker and oven, etc, each of which is indispensable for education and training in
botany- related aspects of basic science. Of the requested items of equipment, it was decided to
reduce the number of units of the monocular niicroscope from 20 to 10 since these microscopes
aré to be used in classes of aboul 20 and therefore the use of one unit can be shared by two
students. It was also decided to delete from the list whose functions overlap those of the other

items, such as high- speed micro centrifuge and voltage stabiliser,
2) Department of Zoology and Fisheries

* “This depariment’s students, undergraduate and posigraduate, are educated and trained in
vertebrate biology, invertebrate bidlogy, animal ecology, population biology, fish ecology, fish
- culture and fishety management. This department has a teaching staff of 10 - 4 professors, 4
assistant professors and 2 lecturers. 'The total number of its posigraduate stadents is 79, which
breaks down into 34 taking the M. Sc. course, 32 laking the M. Phil. course and 13 taking the Ph, |
D. course. Inrecent yearé, the (otal number of the students enrolled at this depariment has been

on the increase.

"The items of equipment to be procured for this department include general items, such as
microscop'e,. projector and balance, and analytical instruments, such as double beam UV- VIS
specirophotometer and electrophoresis equipment, instruments for use in preparations for analyses,
such as table top centrifuge, soxhlet extraction unit, mufile furnace and constant temperature
circulator, and measuring instruments, such as timer, conductivity meter and dissolved oxygen
meter, each of which it is niecessary and a ppropriate to procure for the use of this department’s
students, Of these requested items of equi pment, it was decided to remove from the Iis:t those

whose use is to be shared with the central Iaboratory, such as atomic absorption speclrophotomeler,
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its accessories and high- speed centrifuge, those which can be procured within the limits of the
universitys budget, such as marker, those whose functions overlap those of the other items, such
as portable conduclivily meter, incubator and voltage stabiliser, and those which there is no urgent

need (o procure, such as automatic scanner.
3) Department of Physics

This department is résponsible for edhcaling and training undergraduate and postgraduate -
students in various subjects, such as physics, applied physics, electronics, agricultural meteorology,
soil physics, etc. It has'a teaching staff of 9 - 1 professor, 1 associate professor, 2 assistanl
professocs and S lecturers. The total number of its posigraduate students, who are taking the M. Sc.
course, is 49. Its main existing items of equipment are basic measuring instruments such as
electrical/etectronic circuit lester, oscillograph, function generator, etc., many of which are out of
order. Xt cannot be said that these items of equipment are sufficient to cover the broad field of

physics.

The items of equipmént to be procored for this departmerit include instcunients for use in
basic experimen_lélion in physics, such as oscilloscope, function generator, frequency counter,
power supply, digital mullinietef, amplifier, standard resistor, those for use in experimentation in

-electron spin resonance, those for use in experimentation in heat conduction, those for use in
experinientalion in electromagnetism, sound fevel met'er, basic microwave optic s'ystem; [aser
beam system, and general items such as projector and persoﬁal compuler,etc. each of which is
basic item. Of the requested items of equipment, it was decided to eliminate those whose '
functions overlap those of the other jtems, such as power supply, amplifier, voltage stabiliser,
sound level meter, balance and some measuring inslrumentsﬁ, and those whose procurement is not
urgently needed, such as comprehensive fibre optics apparatus. It was also decided to reducé the
number of units of the equipment, the necessary number of units of which is more than one, was
reduced on the assumption that their use will be shared by a number of students in classes of about
20.

4) Department of Chemistiy/Biochemistry

This department, which consists of the chemistry section, the bicchemistey section and the
human eavironment section, is responsible for educating and iraining under graduate students in

basiés of chemisiry and postgraduate students in inorganic chemiélry, organic chemistry,
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biochemistry, etc. 1 has a teaching staff of 18 - S professors, 3 associate professors, 4 dssistant
professors and 6 lecturers. The total number of its postgraduate students is 153, which breaks
down into 105 taking the M. Sc. course, 39 taking the M. Phil. course and 9 taking the Ph. D.
course, Thus this is the largest department of the Faculty of Basic Science. In view of the fact that
the couritry is faced with various types of pollution, this department’s education and research
activities are directed towards greater safety of farm and processed products and a cleaner
environment. This departrient’s existing items of equipment include microscope, autoclave, oven,
muffle furnace, centrifuge, etc. all of which are indispens:able for experimentation. But the fact is
that there ére limited types and quantities of themy, making it difficult for this department to fully
perform its functioss. It should be rioted that there are few instruments for use in the new human

environment section,

The items of equipment to be procured for this department are mosily analytical instruments,
such as centrifuge, muffle furnace, rotary evaporator, spectrophotometer and gas chromatograph.
They also include basic items, such as clean bench, auldclave and incubator, and those for use in
education and training in enzyme science, such as freezer and fan meter for microorganism. The
items of equipment for use in the eavironmental science course are those used to measure the
degree of air and water pollution, such as sampler, BOD and COD analyser and water quality
checker. Of the requested items, it was decided to delete from the list those whose use is lo be

-shared with the central laboratory, such as ultra centrifuge, and those which can be replaced by
“other items, such as double- beam UV- VIS spectrophotometer. The number of uniis of those
-items, the requested number of items of which was twe each (namely, rotary evaporator, muffle
furnace and vacuum drying oven), was reduced to one because one unit each is adequate in light

of their functions.
5) Department of Mathematics and Statistcs

This depér!mcm’s studenls, both 'underg:a.duale and postgraduate, are educated and trained in
algebra, geometry, differential calculus, integral calcillus, operajlions research, econometrics,
mathematical physics, computer programming, data analysis, systems analysis/design, statistics,
etc. This department has a teaching staff of 16 - 6 associate professors and 10 lectorers. The
total number of its postgraduate students is 117, which breaks down into 105 taking the M, Sc.
course and 12 taking the M. Phit. course: This departmeat is offering no Ph. I3, course.



The items of equipment to be procured for this departiment include 2 personal computers for
use in data processing, 8 personal computers for use in training and printers, all of which are to

supplement the existing computer system.

D. Faculty of Animal Husbandry

- This faculty consists of 4 depariments, namely, the departmerits of Hvestock management,
animal breeding and genelics, animal nutrition and poultry husbandry. The faculty’s undesgraduate
courses were starled in 1974- 75. At prescnt, the faculty is effering both undergraduate and

postgraduate courses.

This faculty has a leéching staff of 40 - 7 professors, 12 associate professors, 7 assistant
professors and 14 lecturers. The total number of its postgraduate students is 93, which breaks down
into 59 taking M. Sc. courses and 34 taking Ph. D. courses. This faculty’s education and research
aclivities are characterised by special emphasis placed on educalion and research which are to
contribute diteclly to the growth of the country’s livestock industries. The items of equipment to be

procured for this facully are therefore those used for practical purposes.

The present condition of this faculty s experimental equipment is almost the same with the
other faculties. Most of its existing items of equipment are out of order or very superanauated. This
faculty is faced with a serious equipment shorlage as a result of increases in recent years in the
number of sludents and the academic staff. Given betow is the outline of each of the departments of

this facilty.
1) Office of the Dean

The items of requested equipment for common use include com puier'- related equipment,
video system, video projector, screen and camera. Of these, the video system and the related
products, which ate essentially teaching aids, are (o be procured for the university as a whole. So
it was decided ta procure only a video camera as teaching material making equipment for
common use in this faculty. A photocopy machine is also to be procured for this faculty in

accordance with the overall policy of this project,



2) Department of Livestock Management

This department, which is the largest department of the Faculty of Animal Husbandry, is
responsible for educating and training undergraduate and postgraduate students in the
methodology of management of livestock, such as dairy cattle, meat cattle, sheep and goats. Itis
provided with a wool laboratory, a dairy laboratory, 2 meat laboratory and a livestock farm. It has
a Ieachin'g staff of 13 - 2 professors, 3 associate professors; 1 assistanl p'rofessor and 7 lecturers.

The total number of its postgraduate students is 22, which breaks down into 10 taking the M. Sc.

cotrse and 12 taking the Ph. D. course.

The items of equipment to be procured for this departmenit include wool fineéness meter, fibre
tensile strength tester, etc. for the wool laboratory, Kjeldahl method nitrogen/protein analyser,
smiall- sizé rhiiking machine, milk testing equipment, lactometer, fibrematic anélyser, chemical
balance, cow model, mastitis and abnormal milk test set, butter fat test set, pH meter, water
distillation apparatus, atificial insemination instrument set, oestrus tester, pregnancy detector for
cow, bull holdet, etc. for !he'dairy' laboratory, electric dehormner, livestock scale, elc, for the
livestock laboratory, all of which are indispensable for education and training in livestock
management. Of the items of requestcd cquipment, it was decided to eliminate those whose
procurement is not urgently neceded, such as autosampler fibrograph, crudé fibre analyser, crimp
tester, microtome, protein measuring apparatus and remote recording lhenhcgraph, etc. The

number of units of the dipping tank was reduced from two to one based on its necessity.
- 3) Departinent of Animal Breeding and Genetics

This department’s students, both vndergraduale and postgraduate, are educated and trained in

- peneial genetim, population genelics, animal breeding, animal cylogenetics, elc. This department

is provided with a computerised data processing laboratory, a calile crossbreeding project (project
to crossbreed conventional milk cow with Holstein or Jersey), an artificial insemination and _
semen processing unit and a newly established animal cytogenelics research laboratory, It has a

teaching staff of 8 - 1 professor, 2 associale professors, 1 assistant professor and 4 lecturers. The

total aumber of ils postgraduate students is 11, which breaks down into 7 taking the M. Sc. course

and 4 taking the Ph. D. course.

The items of equipment to be procured for this department include eleclrbnic'ba!ancc.

autoclave, water distillation apparatus, touch mixer, filter device for sterilising fillzation, etc. (for
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the animal cytogenetics laboratory), personal computer (for the data processing laboratory),
livestock weighing scale, taltooing apparatus, portable milking machine, mobile sprayer (for the
caltle crossbreeding project), microscope, refrigerator, incubator, UV equipment for sterilisation,
water bath thermostatic control, liquid nitrogen container, ete. (for the artificial insemination
facility), all of which are indispensable in educating students in this discipline. Of the ilehls of
requested equipnient, it was decided to remave from the list those whose use is 1o be shared with
the cenlral Jaboratory, such as ultra centrifuge, those which are requested in duplicate, such as
refrigerator, those which there is no justifiable or urgent need to procure, such as microscbpe with
“video equipment, avlomatic glassware washer, cléctric dehorner, etc., and (hose consumables

which cari be procured by the university, such as floppy disk, printer ribbon and hard disk.
4) Department of Animal Nulrition

- This department’s students, both undergiadvate and postpraduate, are educated and trained in
animal nulrition, physiology and biochemistry of nulrition, measurement of feeding, feeding
ntanagement, etc. Particular emiphasis is placed on analytical work conducted from a chemical
standpoint in this department’s educational and research activities. This departmeat has a teaching
staff of 13 - 3 professors, 5 associate professors, 3 assistant professors and 2 lecturers. The total
number of its poslgraduale students is 36, which breaks down into 22 taking the M. Se, couvrse and

14 1aking the Ph. D), course.,

The items of equipment to be procured for this department include’ gas chromatograph, grain
© tesler, microscope, film evaporator, fluorescence spectrophotomcieir, tab. scale fermenter, etc. all

of which are indispensable for education and training in animal nutrition.
5) Department of Poultry Husbandry

This department is educating amd training both undergfaduate and postgraduate students in
poultey breeding, poultry feeding, poultry hygiene, poultry housing and envitonment, etc. Its
exisling facitities include a poultry research centre. It ha§ a teaching staff of 6 - 1 professor, 2
associale professors, 2 assistant professors and 1 lecturer. ‘the tolal number of its postgraduate

- studenis is 24, which breaks down into 20 taking the M. Sc. course and 4 1aking the Ph. D. cousse.

The items of equipment to be procured for this department include petsonal computer for

“COMMOn use; electonic balance, rniétoscope, table top centrifuge, water bath, muffle furnace, etc,
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*(for the studen!s’laborator'ies), incubator, deep freczet, automatic drinking unit, automatic tube
feeder unit, power sprayer, UV- VIS spectrophotometer, cic, (for the poulity research centre}, all
of which are indispensable in teaching and training students in animal husbandry. Of these
requested items of equipment, it was decided to eliminate those which are to be procured for this
project as a whole, such as photocopy machine, those which can be procured by the universily,
such as floppy disk and hard disk, and those which are not suited for university education, such as
pouliry processing unit and environment control unit. ‘The number of units of the automatic
drinking unit and the automatic tube fecder unit should be reduced from 4 each to 1 each.
Furthermore, it is desirabte to procure these items locally in light of the water quality,

temperatures aitd other environmental conditions in the country.

E. Faculty of Velerinary Science

This facully is responsible for training veterinary surgeons. It has 7 departments, namely, the
departments of veterinary analomy, veterinary pathology, veterinary parasitology, clinical medicine

and surgery, animal reproduction, physiology and pharmacology, and veterinary micsobiology.

This faculty has a teaching staff of 54 - 9 professors, 12 associate professors, 17 assistant
professors and 16 lecturers, of whom 29 are Ph. D.’s and 25 are M Sc.s. It is playing an important
role in nurturing veterinary surgeons in the country. Gradualeé of the faculty‘inctude 1,178 D.V.M.’s,
636 M. Sc.’s and 19 Ph. D.’s during the period from 1964 to 1995. The total number of its |
postgraduate students currently entolled is 92, which breaks down into 64 taking the M. Sc. course
‘and 28 laking the Ph. D. course.

The present state of equipment for teaching use at this faculty is almost the same with the
-other facully. Most of the existing itenis of equipment have not been replaced or updated for a long
time and therefore they have become superannuated or outdated, There is a serious equipment
shortage against '(he background of a considerable increase in the number of students and academic
staff, which is a major hindrance 1o the faculty’s education and research activities. Shown below is

the outline of each of the departments of this faculty.
1) Department of Veterinary Anatomy

" 'This department’s students, both undergraduate and postgraduate, are educated and trained in

veterinary anatomy; embryology, histology, comparative anatomy, etc. This depariment has a
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teaching staff of 5 - 1 professor, 1 associate professor and 3 lecturers. At present, it has only one

postgeaduate student, who is taking the Ph. D. course.

The iteins of equipment to be procured for this department include vacuem oven, slide
projector, vacuum pump, pH meter, microscopes, cryostat, electronic balance, etc., ali of which

are indispensable for education in veterinary analomy.
2) Department of Veterinary Pathology

This department’s students, both undergraduate and postgraduate, are educated arid trained in
general pathology, clinical pathology, diagnostic pathology, immunopathology and poultry
pathology. This department has a téaching staff of 7 - 1 professor, 2 associate professors, 3
assistant professors and 1 tectuter. ‘The total number of its postgraduate students is 26, which
breaks down into 19 taking the M. Sc. course and 7 laking the Ph. D, course. This department is

an impoitant department of the Faculty of Veterinary Science.

" The items of equipment to be procured for this departmeint include microscope, overhead
projectar, electric incubator, micropipelte, dispenser, pH nieter, refractometer, double- beam
UV- VIS spectrophotometer, hemoglobinometer, microtome, autopsy table, slide projecior, ete. all
of which are indispenséble for education in velerinary pathology. Of the requested items of |
equipiment, it was decided to eliminate lhdse whose functions overlap those of the other items,
such as compact balance, microtome knife and centrifuge, and those which there is no urgent need
to procure, such as image analyser (frinocular miccoscope). The number of units of the binocular '

" microscope was reduced from 9 to 5 in consideration of thé number of students in group |

experiments.
3) Depactment of Veterinary Parasitology

This department’s students; both undergraduate and postgraduate, are educated and teained in
general paraé_ilotogy, protozoology, veterinary entomology, diagnostic parasitology, meat hygiene
and inSpécl_ion, etc. Special emph.asis is placed on education and fesearch of immunoparasitology
which is ieb:»:nlly getting popularity in this discipline. This department has a téaching staffof 7-
1 professor, 3 ass:ociate professors, 1 assistant professor and 2 lecturers. The total number of its
poétgraduale students is 9, which breaks down into 6 taking the M. Sc. course and 3 taking the Ph.

. course.



The items of equipment to be procured for this depariment include electronic balance, deep
freezer, pH meler, spectrophotometer, ELISA reader, micropipette, sonicator, ulira homogenizer,
€O, incubator, microscope, etc. alt of which it is appropriate to procure for use in education and

training in ve'terin'ary parasitology.
4) Department of Clinical Medicine and Surgery

This department’s students, both undergraduate and postgraduate, aré educated and trained in
veterinary medicine, velerinary surgery, medical clinic, surgery clinic, etc. The department has a
teaching staff of 9 - 2 professors, 1 associate .professor, 2 assistant professors and 4 lecturers.
"The total number of its postgraduate students is 12, which breaks dowa into 7 taking the M. Sc.

course and 5 taking the Ph. D. course,

The items of equipment to be procured for this deparlaient include operating table, ultrasonic
diagnostic system, clean bench, spectrophotomelter, microscope, autoclave, table top centrifuge,
- pH meler, metat detector, electzophoresis unit, X- Ray processing unit, ete,, all of which it is
appropriate to procure for use in cducation and fraining in veterinary clinical medicine and
~ surgery. Of the additional requested items of equipment, the ambulance was eliminated because

there is no jusiifiable or urgent need to procure it under this project.
- 5) Department of Animal Reproduction

This depariment’s undc'tgraduate and poslgraduale students are educated and lrained in
repreduction of farm animal, adtificial inseminalion, animal reproductive clinic, animal
gynaecology, semen preservation and embryo transfes techniques, ete. This department has a
teaching staff of 12 - 1 professor, 2 assaciate professor, 5 assistant professor and 4 lecturers. The
total number of its posigraduate students is 18, which breaks down inito 12 taking the M. Sc.
course and 6 taking the Ph. D. cousse. This department has artificial insemination and embryo
transfer facitities, where 3 technical officers are training students in these techniques and at the
same are promoting the spread of these techrigues. One of the three techni¢al officees received
training in artificial insemination and embryo transfer lechniques al a lraihing'cenlre of the

Ministry of Agriculture, Forestry and Fisheries of Japan,



The items of equipment to be procured for this department include microscope, high speed
micro ccntrifuge, low lemperature incubator, magnctidstirrer, spectrophotometet, electronic
balance, etc. Of the items of requested equipment, it was decided not to include the notebook

compuler from this project in light of the overall policy of this project,

Not included in the list are the items of equipment for use in the artificial insemination and
embryo transfer facilities. In light of the activitics carried out at these facilities and these
facilities’ existing items of equi pnienl, it seems that some additional items of equipment should be
procured for these facilities. Since similar items :of equipment are to be procured for the
department of animal breeding and geneiics of the Faculty of Animal Husbandry, ways to allow
this department (o share the use of such items with the depactment of animal breeding and

genetics should be considered by the concerned authority.
- 6) Dépariment of Physiology and Pharmacology

" 'This department’s students, both undergraduate and postgraduale, are educated and trained in
veteriaary physiofogy; velerinary physiological chemistry, metabolic and endocring physiology,
general pharmacology, toxicology, etc. ‘This department has a teaching staff of 7 - 3 professors, 1
associate professor and 3 assistant professors. The total number of its postgraduale students is 6,

which breaks down into 3 taking the M. Sc. course and 3 taking the Ph. D. course.

The iterus of equipment to be procured for this department include automatic analyser {lab.
type), gamma counter, UV- VIS spectrophotometer, single channel physiological secorder,
chamber for Langendorf preparation, eic., alt of which are indispensable in educating and training

students in physiology and pharmacology.
7) Depariment of Veletinary Microbiblogy

This department’s students, both undergraduate and postgraduate, are educated and trained in.
" microbiology, immunology, bactesiology, virology, veterinary epidemiology, velérinary hygicne,
ete. This department has a teaching staf of 7 - 2 associate pro'fessors, 3 assistant professors and
2 lecturers, the post of prbfessor being vacanl, The total number of its postgraduate students is 20,
which breaks down into 17 taking the M. Sc. course and 3 taking the Ph. D, course. This
*department occupies an important position within the Faculty of Veterinary Science, achieving

many success in education and research in vetesinary microbiology.
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‘The items of equipment to be procured for this department include mictoscope, high speed
micio centrifuge, mini- gel electrophoresis apparatus, ultraviolet viewing cabinet, gel drying
system, electrophoresis gel elutor, incubator, oven, liquid nitrogen container, pH meter, shaker,
autoclave, projector, auto pipeite, elc., all of which are indispensable for education and training in
veterinary microbiology. Of the requested iteis of equipment, it was decided to eliminaté those
whose use is to be sﬁared with the central laboratory, such as ulira centrifuge, those whose

* functions ovetlap those of the other items, such as €O, incubator and inverted micr_oscope, those
whose use can be shared with the other depariments, such as ELISA reader, and those which there

is no justifiable or urgent need to prociire, such as fermenter, vltrafreczer, etc.

F. College of Velerinary Sciences, Lahoze

This college was founded in 1882 as the Punjab Veterinary School. It is a college of
veterinary science with the longest history and tradition in Asia. In 1942, it was merged into the
University of Punjab, and in 1954, its name was changed to the Punjab College of Veterinary

Science. In 1971, it became the constituent college of the University of Agriculiure, Faisatabad.

This college consists of 11 sections, namely, the sections of veterinary miccobiology,
velerinary pathology, velciinary anatomy, véterinary phy:siology,- veterinary pharmacology,
- veterinasy parasitology, vetesinary medicine, vetesinary éurgéry, animal reproduction, animal
- * husbandry and animal nutrition. It has a teaching staff of 61 - 5 professors, 19 aSSOCia_le profcssoré,
14 assistant professors and 23 lecturers. This college’s educational activities are characterised by
education and training in both veterinary science and animal husbandry within a single institution of
higher education. It is rated highly as a college with a leng history and a long- established tradition,
having thus far made great conlributions to the growth of the livestock farming sector of the counlry.
- At present, the college is o'ffefing M. Sc. courses in 10 sections {the only exception being ihe seciion
of animal husbandry) and Ph. D. courses in three sections, namely, the sections of veterinary
microbiology, veterinary physiology and veteriﬁary medicine. In recent years, there has been a
increase in the number of the students taking postgraduate courses.’ Acoording'lo the 1995 statistics,
the number of the students taking M. Sec. courses was 175, that of the students taking Ph. D. courses
being 24 - 199 in total,

At the time of the college’s inception, basic items of educational equipmént were procured

basically with funds from the British Goverament, Since then, instruments and épparaluées for
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teaching use have been procured in small quantities, But few of these instruments and apparatuses
have been replaced or updated, with the result that most of them have become superannuated or
obsolete. Although the total number of the gradvates of this college is nearly equal to the combined
total number of the graduates of the Faculty of Vetesinary Science and the Faculty of Animal
Husbandry of the University of Agriculture, Faisalabad, this college does nol compare favourably
with the University of Agriculture, Faisalabad, in terms of the total number of existing items of
equipment. It is imiperative for the college to improve its equipment in order (o offer higher education
that meets the new demands of the iimes and to cope with the increasing number of students and
academic staff. Many of the items of equ.ipinenl requested by the college are similar to those
requested by the deparimesits of veterinary science and animat husbandry of the University of
Agriculture, Faisalabad. Although operating under the jurisdiction of the University of Agriculture,
Faisalabad, the college is functionally an indepeinderil college and is located far away from the

university. Thus, the coliege is not in a position to share the use of equipment with the university.

The items of equipment 1o be procured for the college include: for the veterinary
microbiology section: microscope, autoclave, cellulose acetate electrophoresis apparatus, high speed
~ refrigerated centrifuge, homogenizer, draft chamber, fraction collector, pH meler, water distillation
apparalus, incubalor, etc.; for the veterinary pathology section: microscope and microtome; for the
velerinary barasitology section: microscope;. for the veterinary pharmacotogy section: metabolic
manometer and pH meter; for the veterinary physiology section: micioscope, electionic balance, pH
meter, atomic absorption speclrophotoraeter, magnetic stirrer, etc.; for the veterinary medicine .
section: micropipette, magnetic stircer, microscope, oven, spectrophotometer, incubator: for the
' veterinary surgery section: X- Ray machine, anaesthesia machine, opcraling table for small‘a’nin‘ia'ls,
- etc.; for the animal reproduction section: microscope, pH meter, water bath; for the analomy section:

microscope, microlome, modet of eyeball, model of cow, etc.; for the animal husbandry section: egg
incubator; for the animal nutrition section: microscope, livestock scale, flam¢ photometer, crude fibre

apparalus, infrared moisture meter, electronic balance, pil meter, gas chromatograph, etc.

The X- Ray machine requested by the department of velerinary surge'rf is to be procufed on
condition that the department will be provided with the facility to protect against x- rays. Since the
above- mentioned requested iteins of equipment are mostly basic items indispensable in educating
and training undergraduate and postgraduate studénts, only those which are suited for the educational

. acli:vilies carried out at (he coltege are to be procured under this project, Of the requested items of
equipment, it was decided to eliminate those which it is difficult to maintain and manage and which

thece is no urgent need 1o procure, such as high performance liquid chromatograph and FT- IR
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spectrophotometer, and those which are requested by more than one section and whose use is {o be
shared by these sections, such as water distillation apparalus, celtulose acetate electrophoresis
apparalus, water bath, etc. The number of the operating table for small animals was reduced from

two to one in light of the expected frequency of use.

G. Division of Agriculiural Education and Extension

This division consists of 4 departments, namely, the deparfmems of agricultural eduéation,
agricultiral extension, short courses and cural home economics: The main objective of this division
is to educate students, both undergraduate and posigraduate, in agricultural exténsion techniques,
home economics and domestic science. The division is also responsible for training high school
teachers, as well as managerial and technical agricultoral extension of ficers, in agricultural education
and extenslon, Tn addition, it is carrying out direct extension activities 10 promote the transfer of
agricullural technologies and techniques to farmers and rural residents through thie university’s short

courses, radio broadcasts and publications.

At present, this division has a teaching staff of 23+ 2 professors, 6 associate professors, 5
 assistanl professors and 10 lectorers. s students, both undcrgraddate'and postgraduate, are educated
and trained in agricultural extension and rural home economics. The total number of its
undergraduate students is 63 taking the B. Sc. (home economics) course and that of posigraduate
students is 24 taking the M.Sc. (agricultural extension and home economics) course. ¥t is expected

that this division will shortly begin 1o offer a Ph. D. course in agricultural extension,

Given below is the ottline of the depariments of agricultural extension and rural home

economics, both of which are to be covered by this project.
1) Department of Agricultural Extension

This departnient is responsible for educating and training the un'iversity"s undergraduate
students in agricultural extension, extension educational psychology, administration and
supervision techniques, rural development, extension training techniques, etc., and the
postgraduate students in cxtension nicthods, progfarhme_ planning, extension evaluation,
communication in e€xténsion, audio- visual commﬁnication, extension administration and

management adult education progeammes. It has a teaching staff of § - 3 assistant professors, 3



lecturers, 1 mass media production officer and 1 subject specialist {who is a retired officer). The

total number of its posigraduate students is 4, all taking the M. Sc. course,

‘The items of equipment to be procured for this department include basic items of
audio- visual equipment, such as video camera, VTR, colour moaitor, tape recorder and
megaphoné, still camera, personal computer, photocopy machine and projector. The initial
request included relativély advanced items of audio- visual equipment for small studio and
- outdoor broadcast van. But these items were eliniinated because their procurement must be
premis¢d on the availabiliiy of sezvices of experls in shooiing, editing, post- production, audio
processing and producers and because there will very likely be problems of their operation and
maintenance in light of this dcpa"rtmeni‘s present technical and financial resources. It is also
judged to be more féasible, both technically and financially, to coritract out programme
production to Atlama Igbal Open University and Pakistan Tetevision 2 (ETV), both of which have
‘been provided with al} necessary ilems of equipment under the grani aid assistance of the

Government of Japan.
2) Department of Rural Home Economics

_ This department’s students, both und_ergraduéle and postgraduate, are educated and trained in
food and nutrition, clothing and textile, home econontics education, home nursing, health and
sanitation, population studies, human physiclogy, etc. This department has a teaching staff of 6 -
1 associale professor, 2 assistant professors and 3 lecturers, the p'osi of professor being vacant.
The tolal number of ifs undergraduate students is 63 (ali taking the B. Sc. course in home
economics) and that of its postgraduate students is 20 (all taking the M. Sc. course in food and
nutrition). The B. Sc. course is a relatively new one which was opened in 1991, Evea basic items

of equipment for educational use are nol available for the course.

The items of equipment to be pm_cured for this department include top loading batance,
forced air oven, muffle furnace, soxhlet apparatus, bomb calorimeter, cenlrifuge, water bath,
spectrophotometer, pll meter, refrigecator, freezer, sewing machine, flat knitling machine, gas
cooking range, clc., all of which are indispe‘nseible for this department’s curricula, ‘The number of
units of the sewing maching was increased from 10 to 15 on the assumption that two students will

share the use of one sewing machine in classes of 30.
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1) Library

The library, which is located in the centre of the campus, has two stories and a total floos
space of 4,"100 m?, and can accommodate as many as 1,500 students. At present; it houses more
than 150,000 books. It also provides 170 journals and magazines, 100 newsletlers and 14
newspapers for the students’ reading. lis other services include a service to rettieve data from its
CD- ROM international agricﬁTlural dalabase and a book bank service to lend lexibooks to
students who cannot afford to buy them. The book bank houses aboit '30,0{)0 l_exlbnoks and lends
textbooks to these students at 1 rupee apiece per month. At presenl, the library has a staff

consisting of 1 librarian, 1 deputy librarian, 1 assistant librarian and 3 reference assistants,

Its existing items of equipment include a microfilm camera, a microfilm reader, a photocopy
machine ard four personal compulers, all of which have become superannuated. There is a basic
shortage of these items. Four personal computers with Model 80285 CPUs were provided by the

- universily with the financial aid of USAID. But their manufacturer has already stopped
manufacluring these personal compulers, So they are being nursed and cannot be said to be
performing their data retrie\?ing functions. Iis existing photocopy machine has to meet an annual
demand for 200,000 copies, but in actuality it is difficult for the photocopy machine to meet such
a big demand.” The library has an audio- visual section to meet the university’s audio- visual

¢ducation requirements, bul the section is provided with no audio- visual equipment.

Against such a background, the items of equipment Lo be procured for this department
include photocopy machine and copy printer for use in documentation service, personal 'computer
for use in documentation and book retrieval, projector, camera for stide making and VTR system
for use in audio- visual education. The electronic copy board, the video projector and the CCI'V
system, which were included in the initial request, were eliminated for the reason that there is no

urgent need to procure them.
2) Central Laboratory

More than half of the students enrolled at the Universily of Agriculiure, Faisalabad, are
postgraduate students taking M. Sc. courses, M. Phil. courses or Ph. D, courses. Most of the

experiments conducted at the univérsﬁily are cloéely related 16 the contents of the students’ theses
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and are therefore relatively advanced ones. For this reason, expensive items of precision
exper‘imchta! equipmem are requested by more than one department. In light of the relatively
high costs of operation and maintenance of these items of equipment procured for each of these
department, the uriivefsily is considering these items as those for common use. These items are to
be installed in one of the exisling facilitics of the Fabuliy of Agriculture after it is repaired on an
as needed basis and they ate to be used under a time/cost sharing system. Given below is the

outline of the system.
a) Organ'isation

‘Two of the faculty’s exisling laboratories are (o be remodelled into a central laboratory,
which is to be managed by an dssociate professor or an assistant professor with the _
assistance of technical staff (at teast one technical staff is to be assigried to take care of each
item of cquipment). These technical officers are to be selected from among those who are
currently working at the univcfsily. They ate to be given opportunilies to receive training in

' equipmenl maintenatice and managemet.
* b) Operating Method

The schedule for the use of the central laboratory should be s0 adjusted lh;t the items cff
cquipment instatled in the central laboratory may be used for experimenlaiion and lraihing |
in parallel with the lectures given in'adjaoenl classrooms. The costs of the ekpe;inxenls
conducted at the central laboratory at he request of the faculties and departments are 1o be
" defrayed by the requesting faculties and depariment so that such payments may cover the
odsts of operalion, maintenance and management of the items of equi pmicht installed in the
central laboratory. The associate professor or assistant professor in charge is to be solely

tesponsible for the schedule adjustment for the smooth operation of the central laboratory.
] Use of Equipment
All the faculties and departments are entitled to use these items of equipment. The

deparlme_nlé which f¢quesied these items of equipment in the initial eequest and the uses of

these itenis, including the corrésponding courses, are as ksted in Table 2- 2.



_Table 2-2_Use of Kqu

ipment in the Cenfral Laboratory

Na:ﬁe of Major | 1ept. to Use Equipment Educational Courses for which Equipment is used
Equipment .
X-Ray Soil Science, Physics S8-701 Laboratory Technigues in Soils, 8S-710 Seil
Diffractometer Physkcs, 8S-713 Clay Mineralogy, PY-708 Laboratory
(XRD) {Cougse i, PY-726 Soil Physics, PY-721 Advanced

Electronics & Instrumentation, elc.

Scanning Eleégmp
Microsecpe (SEM)

Crop Physiclogy, Soil
Science, Plant Pathology,
lorticulture,
Biochemisfry, Vet.
Microblology, Vet
Pathology, Vet Anatomy

CPhy- 710 Advanced Crop Physiology, CPhy 7!1
Analytical Techniques In Crop Physiology, SS-70%
Laboratory Techniques in Soils, SS- 704 Soil Miceobiology,
Hort- 710 Plant Tissue Culture, YMb- 707 Tissue Cultuse
Techniques in Virus Research, V.Pt- 702 Advanced Clinical
Pathology, Biochem-7t7  Molecular  Biochemistry,
V.An- 710 Techniques in Eleciron Mlcros-.opy, elc.

Transmissjon
Electron
Mictoscope (TFM)

|Crop  Physiology,

Soil

Science, Plant Pathology,
Biochemisiry, Vel
Microbiology, Ved,

Pathology, Vet. Anatomy

§S- 701 Laboratory - Techoiques in  Soils, C.Phy- 711
Analytical Techniques In Crop Physiology, C.Phy-712
Plant Molecular Biology, V.PI- 704 Advanced Diagnosiic
Pathology, Biochemt- 717  Molecular ~ Biochemistry,
VMb-709  Molecular Biology of Bacterial Viruses,
V.An. 710 Technigues in electron Microscopy, elc.

High - Performance
Liguid

Crop Physiclogy, Plant
Pathology, Soil Science,

C.Phy- 711 - Analytical Techniques in Crop Physiology,
§8-715 Soil Plant Relalionship, $S- 716 Soil Biochemistry,

- |GEC

-{(GCMS)

Chromatograph Agr. Entomotogy, Food|FT- 702 Food Analysis & Evaluation, Chem- 706 Inorganic
(HPLC) Technology, Chemistey,Analyses, Chem- 718 Advanced Techaiques in [norganic
Biochemisiry, Vet.|Chemistry, Chem- 726 Analysis of Indusirial Products,
Physiology &|V.Phys- 709 Physiological Techniques, V.Pm- 711 General
Phatmacology,  Animal[Toxicology, AN-707 Apalytical Techniques in Mutsition,
Nutrition, AN-708 Advanced Analytical Techniques in Nutrition,
Ent- 716 Techniques for Testing Insecticides, Biochem- 721
_|Advanced Biochemical Techniques, SS-701 Laboratory
' |Techniques in Soils, §§-605 Pesticides in Soil

' }___ Envitonnients, eic,
Mass{Soil”  Science,  PlantiC.Phy- 704 Physiology of Growlh Swvbstanees, C.Phy- 711
Spectromeler |Pathology,  Honricullure JAnalytical Techniques in Crop Physiology,” Hort- 707
Anintal Nutrition, Botany [Mineral Nutrition of Horticultural Plants, §S- 605 Pesticides

in Soil Environments, 5S- 701 Laboratory Technlques in
Soils, §8- 715 Soil Plant Relationship, AN- 768 Advanced
Analytical Techniques in Nutrition, BOT-701 Plant
Mictoleehnique, etc,

- .

_ | Atomic  Absorption

Spectrophotometer
{AASF)

"~ |Agr.
- [Technology,

Soil " Science,  Plan!
Pathology, Herticulture,
Entomology, Food
Botany,
Chemistry, Blochemistry,
Vel.  Physiology &
Pharmacology, © Animal
Nutrition

C.Phy- 704 Physiology of Growlh Subslances, C.Phy- 711
Analytical Techpniques in Crop Physiology, Hort- 707
Minera) Nulrition of Horticultural Planis, SS- 605 Pesticides
in Soil Environments, SS-701 Laboratory Techmques in
Soils,” §5- 715 Soil Plam Re!auonship,KSS 716 Soil
Biochemistry, 'FI-702 Food Analysis” & BEvaluation,
Chem-706 Inorganic Analyses, Chem-7i8 Advanced
Techniques in Inorganic Chemistry, Chem- 726 Analysis of
Industrial Products, V.Phys- 709 Physiological Technlques,
V.Pm- 711 Generat Toxicology, AN-707 Analytical
Techniques in’ Nutition, AN- 708 Advanced Avalytical
Technlques in Natrition, Ent- 716 Techniques for Testing
Insccticides,  Biochem- 721 - Advanced  Biochemical
Technlques, SS- 605 Pesticides in Soil Environments,
85- 701 Laboratory Techniques in Soils, BOT- 701 Plant

Microtechnique, ete.
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Name . of Major]Depl.‘ to Use Equipment

Educational Courses for which Equipment is used

Equipment _

Amino Acid [Plant Breeding &|8S- 701 Laboratory Techniques in Soils, $S-716 Soil

Analyser (AAA) - [Genetics, Soil Science,|Biochemistty, FT-703 ~ Food - Microbiology, FI-710
Food Technology,[Chemical & Biochemical Aspects ‘of Food Processing,
Biochemistry, AnimaliBiochem- 708  Biochemical  Analysis, Biochem- 721
Nutrition Advanced Biochemical - Technigues, - AN- 704 - Protein

Metabolism, An- 716 Recenl Advances in Animal Nutsition,
o Jete.

Ultra  CentrifugelCrop Physiology, PlantfFor extraction/pieparation of samples fro  different

o) Pathology, Horticulture,Jdeterminations  of three major categories; Agricultore,
Chcm:islry‘, Biochemistry,| Veterinary Science/Aninial Husbandry, and Basic Science
Animal  Breeding © &
Genetics, Vet
Microbielogy

All these items of equipment have o be operated, maintained and managed very carefully.

The vniversily is, therefore, required to ensure that the operation of these items is not

stopped due to mishandling or a fund shortage. In the country, many of ‘these items are

already used at the following research and education institutions, from where the wniversity

may request technical support for proper operation and maintenance of the equipment.

Organisations for Technical Support of the Central Laboratory

- Nucleat Inslitute for Agriculiure and Biology (NJAB), Faisalabad -

- Nationat Jnstitute of Biotechnalogy and Genetle Engineéring (NIBGE), Faisalabad |
- National Agricultural Research Centre (NARC), Istamabad '

- Geoscience Laboratory, Geological Survey of Pakistan (GSP), Islamabad -

- Quaide Azam University, Istamabad -

- National Institute of Health (NI1), Rawalpindi

- Peshawar University (Cenire of Excellence, Geology), Peshawar

- Pakistan Institute of Nuclear Science and Technology (PINSTECIT), Rawalpindi

Centre of Solid State Physics, Lahore

Pakistan Council of Scientific and Industrial Research (PCSIR), Lahore
HE) Rescarch Institute of Chemistry, Karachi Universily, Karachi
Mehean University of Engineéring and Technology, Jamshoro
Bahauddin Zakaria Univérsity, Multan

Judging from the contents of the theses made public by the university, it is obvious that

relatively advanced educational and zescarch activities are carried out at the university. 1t is

certain thaf the uhfversity will be able to play a leading part in the technolon- based
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nurluiing of agricultural experis as the country’s top institution of higher'agriciiltural
education as envisaged by the Government of Pakistan's national agricultural policy. The
plan to create a cemrél laboratory as one of the univessity’s general facilities is considered
appropriate because it will help lo minimise not only the amount of initial investment by
concentrating expensive instruments in one facility as the ones for common use but also the
costs of their operation, maintenance and management through their centralised
:nariagcfnén!. These instruments are to be used a’néinly by the university’s undezgraduate
and postgraduate students, but they can also be uscd for research purposes. Since their
consistency with the university's curcicula is verified, (here is indeed a justifiable need to
procure them under this project. There is also an urgent need 1o procure theni in light of the
present condition of the universily s existing items of equipment and the wide- reaching
infliences of the graduates of the university ori the country’s agriculture. It will be
appropriate and ei‘l‘éclive to procure these jnstruments in view of the planded frequency of
use of these items and their plansied use (they are for the comimon use of all the faculties and
department). Of the requested items, it was decided to eliminate the ihduciively coupled
plasma photometer since it will be difficult to procure argon gas and the instrument itself
requires advanced maintenance and management techniques, consuming about 1 m> of argon
gas of a very high degree of purity (more than 99.99%). Three high performance liquid
chromatagraphs (HPLCs); instead of the initial request for one, are to be installed in the
central laboratory because the HPLCs requested by several faculties and departments have

* been eliminated and because the BPLCs to be installed in the central laboratory are expected
to be used very frequently, The univérsily requested 3 ullra centrifuges, each with the
rotating speed of about 100,000 tpm, for three types of disciplines, namely, agriculture,

~ veterinary science/animal husbandry, and basic science. Since the ulira centrifuge is an
expensive item, it was decided to procure one unit with the rotating speed of about 100,000

rpm, one unit with about 70,000 rpm and one with about 60,000 rpm, respectively.
- 3) University Press

The university press is still using the German- made cylinder type letlerpiess, which was
manufactured nearly 30 years ago. ‘These has recently been a marked increase i.n demand for
printed matter, such as textbooks, scientific journals, reference books and brochures, including
‘prospectuses, within the universily as a result of the expansion of the scope of ils educational and
research activities. Bul the existing printing machine’s printing speed is not sufficient 1o meet

such demand, and as a result the university is forced to contract out part of its printing operations.
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The costs of such outsourcing, however, are more than twice as high as those of intesnal printing,
which include the personne! and expendable supplies expenses. And these costs have become a
considerable financial burden on the universily. For this reason, the university decided to
introduce an offsel printing system with the aim of improving the university press’ printing

capabilities. As shown in the Table 2- 3, there is a strong need for such a system within the

university press.
Table 2- 3 List of University Printings
P.r—imings Volumse
Prospectus (Undergraduate) 4,000 copies x 150 pages
Prospectus (Postgraduate) 4,000 copies x 100 pages
Student Magazine 5,000 copics x 550 pages
Annual Report " 1500 copies x 400 pages
6 University Journals {4fannum) 11,000 copies x 100 pagesx 4 x 6 ]
.| Text Books (10/annum) 1,000 copies x 300 pages x 10
Monograph (12/annum) 1,000 copies x 300 pages x 12
Project Report |10 copies x 500 pages
Zari Digest for Farmers (Bducation &|150 pages x 12 issues/annum
Exlension) . L
Answer Sheets Apbrox. 150,000 x 2 sessions
Budget Report ~ |500copies x 200 pages
Forms, Bills, ete, Many -

It was decided, therefore, to procure a small- size offset printing machine, a vertical camera,
anauto plate miaker um, ete. for the university press. Of the universily press’ 19 technical staff
members, only the publishing manager who has teceived a degree in offset printing iechnology in
Britain has expesience in offset prinling. When these items of ecquipment are introduced in the
university press, it will be cssential to (rain 3 to 4 of its senior staff members in state- of- the- art

printing technology.
4) University Repair Cell

‘The maintenance and management works of the equipment, machinery and facilities of the -
university are undertaken by the repair cell, the farm niachinery repair shop and the engineering
division. Of these , the repair cell is r‘eSponsiblé for the repairs of the educational equipment, such
as the personal computers, microscopes, p meters, elecironic balances, water distillation
apparatus‘e.s', spgélrdphotométer, calorimelters, reﬁ igetators, air conditioners, ¢t¢. which are used al

the laboratories. Although prdvided with simple machin¢ tools, siich as lathes and drilling
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machines, and sohle measuring instruments, this cell is still in need of additional machings and
instruments 10 function as a viable workshop., When this project is implemented; this cellis to
take charge of the repairs and maintenance of the items of equipment piocured under this project.
With its existing machines and instruments atone, the cell will be unable to perform its additional
function, although it has a sufficient technical staff. - For this reason, the study tearm thought it
necessa.ty to procure essential items for this celt and discussed this maiter with the Pakistan side.
As a result, the university agreed to the study team’s proposal and requested necessary items of

equipment,

The items of equipment to be procured for this division are very basic ones, including
oscilloscope, frequency meter, multimeter, soldering iron, soldering bath, power supply, IC tester,

personal computer repair toot kit, etc.

At the tine of the field survey, the farm machinery repair shop requested sonic automated
machine tools and other items of equipment, But these items were eliminated because most of
them are relatively large- sized, expensive and sophisticated and because there was no urgent of

justifiable need to procure them under this project.
2.3 Basie Design
2- 3. 1 Design Policy
(1) Basic Policy
As a result of an examination of the contents of the request, which was made on the basis of
the details of the discussions held at the time of the field survey, it was decided to adopt the
: flol'lowing basic policy in working out the basic design for this project.
1) Items of equipment to receive higher priorsity
- Ones to replace those exisling items whose functions have declined as a result of panis’
deterioration,

- Ones to be procured additionally to those items whose supplies are inadequate for

experinents and lectures.



- Ones which are indispensable in implementing the curricula.
2) Items of equipment lo receive lower priority

- Very sophisticated items for research use only

- Those items which it is difficult to install or use in light of the presém condition of the
country’s sociat infrastructure

- Those items which are not used frequently and which are expensive

- Those items for which it is difficult geographically or finaiicially to procure expendable

supplies and replacement parts

On the basis of the above- mentioncd basic policy, the basic design of the technical level and
specifications of the items to be procuced under this project was worked out in accordancé with the

foltowing guidelines.

- All the items should be at a technical level suited for universily education (undergraduate

and postgraduate courses) .

‘The use of the items requested by more than one department should be shared by the

requesting departments as much as possibte.

The costs of equipment operation, maintenance and management should be minimised.

All the items should meet the applicable local laws, regulations and standaids.’
- Those items with which only reagents manufactuied by certain manufacturess ¢an be used
should be excluded. - |
- Items that are likely to poltete the environment shoutd be avoided.
- Given no significant price differentials, priority should be given to those items which
allow of future functional expansion. _ .
- In case of sophisticated items, priority should be given to those for cducational use which

can'also be used for research purposes.
(2) Points o Note in Working Out the Equipnienl Plan

In consideration of the present condition of the country’s social infeastructure, special

atiention was paid to the following in drawing up the equipment plan.



a) A UPS with an appropriate capacily should bé attached to each relatively cosily item which
is provided with a memory retaining feature and which is to be operated for a relatively long

time.

b) An AVR with an appropriate capacity shoul:d be attached to each of those
electrically- powered machines or instrumerits which are likely to be damaged by voltage

fluctuations (about = 10%) and which can not be repaired in a'shott time in the countiy,

¢) An air conditioner with an appropriate capacity shovld be attached to each of those
expensive items which are to be operated relatively long and which needs to be operated and

managed at a constant teriperature.

: d) About two years’SUpplies" of spare parts of the main items should be secured at the time of

procuréntent of the main items.
{3) Policy on the Source of Supply

- ‘The suppliers of the items of equipment to be procured under this project should be selected
téking into consideration the effective use, and the convenience of maintenance and management, of
each item, and also respecting the opinions of the instructors who are (o use the equipment. Careful

‘atlention should be paid to the followings.

a) In the case of the items which require routine maintenance, such as printers and photocopy
machines, and those which are usually handled roughly, such as farm machines for training
use, etc., those which are used most commonly in the coimntry should be procured from local

distributors, regardless of whether they are home- made or foreign- made.

b) Those basic measuring and analytical instruments for use in training in the taboratories
which are manufactured neithier in Pakistan nor in Japan, to which informative manuals are
atiached and which need to be examined with special reference to ease of use and applicable

measuring standards should be procured in countries other than Pakistan and Japan,



2-3-2 Basic Plan
(1) Overall Plan
1) Project Sites

The project sites are the campus of the University of Agriculture, Faisalabad, which is in the
city of Faisalabad, the country’s third largest city located in the centre of the country, and the
campus of the Cotlege of Vetérinary Sciences, Lahore, the universiiy’s constituent unit located in
the cily of Lahore, which is the capital of the Punja.b and the counlry’s second largest city. The
old building of the University of Agriculture, Faisalabad, which was constructed for the
university’s predecessor, is for the use of the Facully of Basic Science and the new buitdings,
which were constructed in the 1960s and after, are for the use of the other faculties. The old
building is 'expecled to be repaired shortly, and the Government of Pakistan have already made
budgetary appropriations for the repait work. Both the otd building and the new buildings are
provided with sufficient spaces for laboratories. Thé buitdings of the Collége of Vétesinary
Sciences, Lahore, include the strongly- built and durable main building, which was constructed by
the Britain in the early 1900s, and other buitdings constructed dater. These buildings are also
provided with sufficient spaces for laboralories: There is no problem, therefore, with the

instaliation of the items of equipment to be procured under this project,

The site maps of these campuses are as showh in Fig. 2- 1 and Fig. 2- 2, fcspeélivel_y.' ;
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2) Present Condition of Infrastructure

a} Electricity:
The rating is 50 Hz, singe- phase 220V/three- phase 400V. In actuality, however, the
voltage fluctuates from time to tinie within about a +/- 0% range. Tn some scasons
(patticularly during the dry season), power supply is stopped for two hours (one hour in the
daytime and one hour in the night) a day subject to prior notice. ‘Théré are also accidental
powér supply stoppages. It is therefore necessary (o attach AVRs br UPS’s to special items

of equipment.

b) Waler supply: |
City water is water of a high degree of hardness. Distilled water produced using the existing
water distillation apparatus (Which is presently under repair) is supplied to the laboratorics
through water pipes. A necessary number of water distillation apparatuses are {0 be
installed in order to prevent city water’s adverse effects on certain items of equipmeat to be

procured under this project.

c) Gas:
_ Natural gas is supplied to both campuses mainly for heating in winter. There is no problem
with natural gas supplies. Certain types of equipment 1o be procured under this project

* (such as clean bench) will require some natural gas supplies.

g d) Air conditioning:
Each laboratory can be equipped with a ventitation duct. Currently, somé laboratorics are
- air conditioned and some are not, depending on their necessity. Of the items of equipment
" to be procured under this project, those which need to be operated and managed at a

© constant temperature are to be instatled in air conditioned rooms.

(2) Equipmenl Plan -

The details of the main itemis of equipment to be procured vnider this project are as shown in
Table 2- 4. The list of atl items of cquipment is shown on the Appendix 7, their layout plan on
- Appendix 8, and the educational courses for B.Sc. and M.Sc. classes on the Appendix 9,



“Table 2-4 Outline df Major Items of Equipment

(1/10 pages)

Code No.

Name of Equipnient

Purpose of Use f Short Specification

Q'y

A, FACULTY OF AGRICULTURRE

' DEAN'S OFFICE

DA-1

Combine Harvester

To be used for haﬁ'csling wheat (kharif & gabi) and
rice in experimental farms, Engine outpul: Approx,
78PS

1. DEPARTMENT OF CROP PHYSIOLOGY

CP-01

Porometer

Used in General Crop Physiology course for study of

. |gas flow through pores, 1caf stomata, Standad kit.
" IMeasuring range: Approx. 0~ 50 s/cm (resistance)

cp-04

Plant Growth Cabinct

“{Used i Physidlogy of Crop Nutrition course for
' |eavironmental cantrol of plant growth. Temperature
_|range: Approx, 4~50°C

Cr-10

Nitcogen Avalyzer

CP-13

Brix Refractometer

- |Used in Biological Nitrogen Fixation course for

analysis of nitrogen/protein of grains, feed, food, -
water, soil, chemicals, cte. by distillation, titration and
calculation. Measuring range: ~ 160 mg nitrogen.
Complete with a digesior

1Used in Post-harvest Physiology course for

measuring refraciive index, Brix % and concentration
of various liquids. Measuring range: Refractive index
(nD) Approx. 1.32500~1.5400, Brix Approx.
0~95%

HOR-07>

2. DEPARTMENT OF HORTICULTURS _

Epi-Fluorescence
Microscope with Camera
Attachment

Used commonly in horticultural studies for
observation of sliced plant tissue, ete. With
¢pi-fluorescece and photomicrographic attachmenis

HOR-07¢

Inverted Microscope

Used commonly in the Dept,, particulaily in
cylogenetics course for observation of solid samples.
loverted type '

HOR-37

Growth Chamber

Used commenly in the Dept, for environmental
control of plant growth. Temperature range:
Anpr

HOR-38

Refraclometer

ox.4~50 .
Used commonly in the Dept. for measuring refractive
indéx, Brix % and concentration of various liquids.
Measuring range: Refractive index {nD) Approx.
132500~ 1.5400, Brix Approx. 0~95%. With
printcr ‘

3. DEPARTMENT OF AGRONOMY

AGR-(1

Area/Root Length
Measuring System

Used in (he courses of Advanced Agrotiomy, Crop
Managemenl, efe. for determining leaf asea and root -
length in crop plants. Portable type with a printer,

AGR-03 -

CO2/H20 Analyzer

* JAppiox. 0-3,000ppm, H2O Approx. ¢-75 mB

Uscd in the courses of Applied Crop Ecology,
Advanced Agronomy, Agromeieorology, ele, for
measuring CO2 fixation and walter use ¢fficiency for
photosynthetic process. Measuring range: CO2

AGR-04

Enfrared Analyzer

Used in the courses of Sced Technology, General

- |Agronomy, ete. for analysing protein, moisture, fat an

alcohol content of grains. Measuring range: Approx,
600-1,000 nm at 37 primary wavelcngth

AGR-07

Plant Efficienicy Analyser

Used in the courses of Bio!ogical Crop Polential,

" |Environniental Physiclogy & Crop Improvement, eie.

for measuring the flvorescence and caleulating key
paramelers o provide a direct measurgnmient of
photochemical efficiency. Detector: PIN photodiode

with optical filtering. Microprocessor: CMOS type
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Codé No.

AGR-03

Name of Equipment

Purpose of Use / Shoit Specificat fon

Qy

Plant Water Polential
Apparalus

Used in the cpugses of Advanced Irrigation
Agronony, Crop Management on Problem Soil, etc.
for determining watér potential of plant leaves.
Standard type with pressure source. Portable type.

AGR-12

Plant Growth Cabinel

Used in the courses of advanced agronomy, seed
technaology, ete. for eavironmenta control of plant
growth. Temperature range’ Approx.4~50C

AGR-16

Kjeldahl System with
Accessorics

Used in the courses of Management of Crop

Nutrition, Seed Technology, cte. for determination of
nitrogen/protein content of soil and plant materials by
distillation, titration and calculation. Measuting range:

~|™~160 mg Nitrogen. Complete with a digéstor -

Potomeler

" |Usedin Advanced Agrononly coiirse, élc, for study of
- |Bas flow through pores, leaf slornala. Standard kit,

Mcasuring range: Approx. 0~50 sfem (resistance) -

Thermostatic Germinator

Used in the couirses of Advanced Agronomy, Seed
Technology, ete. for testing seed germination/viability
at the desired temperature, Temperaluie range:
Approx. 0~60TC. Volume: Approx. 330 litres. 6
shelves.

AGR-29

Sa1inily Bridge
Measuring Instrument

Uscd in the courses of Advanced lrrigation
Agronomy, Crop Managemeit on Problent Soils, ete.
for measuring the concentration of solutes in a
solution. Resistance ranges: ~ 100,000 ohms. Baltciy
operated. With salinity seasors

FRW-24

4. DEPARTMENT OF FORESTRY, RANGE MANAGEMENT & WILDLIFE

Trollcy Mounted Diesel
Pump

Used in Forestry and Environmental Poltution course
for irrigating experimental farm from a water channel,
With a diesel engine, and casters for moving

FRW-25

Hand-Moved Sprinkler

Used in Forestry and Environmental Pellution eourse
for sprinkling water to plants in the experimental ficld
with covering area of Approx. 1,000 square metres

5. DEPARTMENT

OF PLANT PATHOLOGY

PP-04

Speclrophotomeler

Used commonly in the Dept. for qualitative and
3uan!italive_ determination of samples. UV-VIS

ouble-beam type. Wavelength range: Approx.
190~900 nm :

PP-10

Automatic Slide Stainer

Used commonly in the Depl. for preparation of slides
for observation of samples by microscopes.

PP-12

Growth Chamber

PBG-03

AFT-IR

Used commonly in the Dept. fos environmental
control of plant growih. Temperature range:
Approx.4~50C

6. DEPARTMENT OF PLANT BREEDING AND GENETICS

Spectrophotometer

Used commonly in the Dept. for determination of
amino acid, profein, nucleic acid, enzyme, elc.
Wavenumber range: Approx. 6,000~400/cm.

PBG-22

‘Thermostatic Germinator

|Used in the courses of Cereal Genetics, Breeding

Qilsecd Crops, ete. for testing seed
germination/viabilily at the desired temperature,
Temperature range: Approx. 0~60C

PBG-23

Microscope with Camcra
Attachment

Used in the courses of Quantitative Genelics,
Advanced Cytogenetics, éte. for observation of

samples. With photomicrographic atiachments

7. DEPARTMENT OF SOIL SCIENCE
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(3/10 pages)

. T - TN e ]
Codec No. { Name of Fquipment Purpose of Use / Short Specification Qty
) e Uscd comutonly in the Depl. for qualifative and )
SS-0lb Uuv-vIS _ vantitative determination of samples. UV-VIS 1
Spectrophotometer single-beam type. Wavcelength fange: Approx. \
- 120071100 am o _ ]
Used commonly 1n the Dept, Tor determination of
nitrogen/protein content of soil, water and plant
58-05 Kjeldahl Analyzer materials by disliflation, titration and calculation. 1
Measuring range: ~ 160 mg Nitrogen. Complete with
: , ) a digestor . R N
Hayton eas, . - ¢ |Used commionly in the Dept. for separationfextraction
sg-yg  [High Speed Refrigerated 0o, i 'Max. Specd: Approx. 22,000. 1
Centrifuge :
IR D : Refrigerated o L
Used commonly in the Dept. for cbscrvation of solid
S8-42 Inverted Microscope samples. With 3CCD camesa attachment. favericd i
iype e ]
. 5 Used commonly ia the Dept. for environmental .
55-51 Growth Chamber co‘niro}tc:)f plani growth. Temperature range: Approx. 1
~ 4~350 e
8. DEPARTMENT OF AGRI. ENTOMOLOGY
T Used in Advanced Insect Fcology course for
NT_ ) . - |controlling the environmental conditions of insect :
ENT-13  jInsect Growlh Chamber |growth. Temperature range: Approx. Ambicat~60T. i
: ) 5 sides glazed |
B. FACULTY OF AGRICULTURAL ENGINEERING & TECHNOLOGY
DEAN'S OFFICE
9, DEPARTMENT OF FOOD TECHNOLOGY _
Used in Food Analysis and Evaluation course for
_ extraction of samples to identify soluble material in
FT-06 Soxhlet Extraction Unit _|food, feed, eté. Extraction time: Approx. 10 min. for 1
65% solvent recovery. Handling & samples
simuftancously
10. DEPARTMENT OF IRRIGATION AND DRAINAGE _
' ' T N Used in Fiuid Mechanics cousse for calibration of .
ID-02 gaall:brca:{on ;‘;FJ;‘SSU'G pressure gauge, Calibrating range: Approx. 0.1~300 1
. Be APp . |bar. Accuracy: Approx. 0.03% .
Uséd in the courses of Fluid Mechanics and Ground -
o : y Water Hydrology for experiments on flow patterns of ;
1D-04 Laminar Flow Table fluid materials. Table type ficor standing unit, : 1
Dimension: Approx. 1,100 x 1,300 x 800 mm
Used in the courses of Fluid Mc‘l.c.ha nics and Fluid -
iy . Dynamics for measuring Saybolt viscosity of fluid :
10-07 Viscomcler maleria!% Measuring temperature range: Approx. L
217~99 .
. Used in the courses of Fluig Mechanics and Ground
D-09 §luid Friction Loss Water Hydrology for studying fluid friction head 1
Apparatus tosses in pipe fitlings and refated devices. Standard
L _ cxneriment_alrkil _ . ) _ N
: 3 Used in the courses of Fluid Mechanics and Fluid :
Water Hammer .- L :
iD-10 . F o civna | Dynamics for demonstrating the pipe surge and water 1
Appasatus/Pressure SUIZe 1 nier “Standard kit with an oscilloscope
“IUsed in Ground Waicr Hydrology course for T
s e . measuring bedrock or water lable depth. Survey '
10-22 Seismograph depth: Approx.. 30m. Signal Geophone: 8 Hz vértical _1
| I _ %omdponti’n[ fes on;,; . : ;
. . sed in Irrigalion Engineering course ete. for
1D-30 Rm;’;;f u];‘\irru?l‘: 1anc deterinination of moisture retention propeitics of seil. 1
Aﬁg chments With 5 -bar pressure plate extractor and 15-bar

ccramic plate exlractor

11. DEPARTMENT OF FIBER TECI

INOLOGY
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Apparatus for plants

type with pressure source. Poriable type

Code No. Name of qudi'pment - Purpose ol‘ Use / Short Spccd’ cailon Qy
Used in the courses of Cotlon Fibre Technology and
_ : SR . Texlile - Testing & Quality Control, efe. for
FIBT-01 g(');:g;ﬁbm Measuring - determination of leagth, strength, elongailon 1
y micronaire and trash content of fibre materials in one
system, Floor standing type, with a controller
12 DLPARTMI:N I'QF BASIC ENGNEI*R[NG
R " {Used in the courses of Mechanics of Materials,
GG s Engineering Mechanies, ete, for measuring
BE-03 Xors;?gfsprlng Testing | niechanical properiics of torsion springs and spiral ‘1
PP springs. Capacity: Approx. S0 kg cmi. Min. scale:
prings. Lapacily: App
Approx. S0gem_ e
Used in thé courses of Wastewater Engincering and
. Contaminant Transport in Soil for treatment of -
BE-05 Easf,‘fa\;ﬁim Tecatment harmful wastewater. Materials 1o be treated; Acids, 3
PP alkalis, heavy metals {copper, leads) etc. Dlsposmg
capacity: Approx. 20~ 50 litiesfeycle
. A . Used in Comaminan:l Transpoit in Soil course for
BE-11 ﬁ"@t‘z?m'c Soil Moisture nicasuring soil moisture. Measuring range: 6~10m 1
(water coiumn pressure). Measuring spot: 3
Used in Ihe courses of Rural Water Supply &
BE-18 T.D.S. Meter gev\. erage, Wastewater anmecnng, ete. for 1
etefmining suspended solid in water, Filtering
separation grawmclrlc analysis. With a printer
13. DEPARTMENT OF FARM MACHINERY & POWER
Mainly used iathe Aﬁncullural Engineering Shop for
AP 3 : mullipurpose use such as transportation of agricultural
FMP-01  Fork Lifl machinery and other materials. Capacity: Approx, 3 1
tons, hydraulic lift, diesel engine powered
C. FACULTY OF BASIC SCIENCE '
- DEANSOFFICE
14. DEPARTMENT OF BOTANY
; Microsoopé with Camera |Used in Biosystematics and Speciation course for o
BO-03 Attachment & Phase observation of sample materials, With phase contrast 1
Contsas! . |[cquipment set and photomicrogeaphic atlachment
_ [Used commonly in the Dept. for environmental ,
B0-10 Plant Growth Chamber  |control of plan‘lérowlh ’]‘cmpcra!ure range: 1
: : Appiox4-~-30
Ugepd in Plant Melabolism course for quafitative and
BO-11 Double Beam UV-VIS 3uantuauve determination of samples, UV-VIS 1
Spectrophotometer ouble-beam type. Wavelength range: Approx.
190~1,100 nm
Used in the courses of General Cytology,
_ Photasynthesis, Respiration, ele. for study of gas flow .
BO-13 Porometer through pores, leaf stomata’ Standard kit. Measuring 1
range: Appiox. 0~30 sfcm (resistance)
: _ Used in Photosymhes:s course for measuring
Bo-14 Photosynthesis photosynthesls rate and slomatal conductance by i
Measuremeént System moritoring changes in CO2 concentration, relative
humidity and other paramelers. Portable type
Used commonly in Plant Metabolism course for
_ ' analysis of nitrogen/protein of grains, feed, food,
BO-17 Kjeldahl System water, soil, chenticals, ete, by distillation, titration and 1
calculation. Measuring range: "460 mg nittogen,
Complete wnh a digestor
e |Usedin Waler Relations of Plants course for
Bo-23 | Water Tension Testing determining waler polential of plant leaves, Standard | 1
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. e RN ]
LCode No. | Name of Equipment .Purposc of Use / Shorl Specification Qty
15. DEPARTMENT OF ZOOLOGY & FISHERIES _
- T "[Used in the ¢ourses of Physiology of Fish, [
. - Limnology, Fisheriecs Management, ¢te. for
2F-24 g"::glf;]};ggn‘]‘i‘é erS qualitative and quantitative determination of samples. i
pecirap UV-VIS single-beam type. Wavelength range:
| _ |Approx. 2007-1,100 nny
Used in Food Analysis and _Evaluationlcou'rsc for
- ; : -+ lextraction of samples to identify soluble material in
ZF-29 Soxhlet Extraction Unit food, feed, elc. Extraction lime: Approx. 30 min. 1
Handling 2 samples simulianeously
16. DEPARTMENT OF PHYSICS
' _ o Used commonly in the lab. courses of the Dept. for
PHY-06 Elcctron Spin Resonance |verification of electron spin resonance, measurement 1
System of the gyremagaetic ratio, ete, With an oscilloscope
and a DC ammeler _ '
3 Used commonly in the fab. ¢ourses of the Dept. for
plY-14 [Basic Microwave Optic |various experiments on microwave lransmission. i
Systent Microwave transmitter with Klystron. With power
supply - ]
Used commeonly in the lab. courses of the Depl. for
PHY-28 - [Liquid Nitrogen Cryostat measuoring eleétromagnetic properly of materials i

urder controlled temperature. Continious flow
cryostal mounted with 3 temperature contreller

17. DEPARTMENT OF CHEMISTR

Y

Uscd in the courses of Organic Chemisliy, Advance
Physical Chemislry, Synthetic Grganic Process, ele.

CHM-30

Station

temiperature, gas concentration of SO2, NO2, CO2,
cle. '

FT-IR . 3 ? : ta '
CHM-02 N for determiralion of amine acid, protein, nucleic acid, 1
Spectropholometer enzyme, ele. Waveaumber range: Approx.
I 6,000~400/cr.
‘ |Used in the corscs of Synthetic Organic Process an :
N P . Chromatography for determination of organic
CHM-03 Gas Chromatograph materials. Column oven volume: Approx. 14 litres, - 1
Max, lemperature: Approx. 450C -
[Used commonly in ihé courses of Advanced Physical | |
] . N Chemistry, Molecular Spectroscopy, cte. for - ,
F|[CHM-04 !S) OQ',:"[',‘:; lh}giaon;]g;—ws qualitative and qu amim?vc dcterimination of samples. 1
p p UV-ViS double-beam type. Wavelength range:
| Approx. 1997900 nm i
o ‘[Used commonly in the Dept. for preparation of pure :
CHM-06 |Water Deionizer water lo be used in experiments. Filtration: Approx. 5 1
litres/hiour. Stofage tank: Approx. 50 litres
“ [Used in the courses of Qrganic C hemistry, Organic
CHM-16 UvV-VIS Analysis, cte. for qualitative and quantilative 2
Spectrophotometer determination of samples, UV -V1S single-beam lype. _
Wavelength range: Approx. 200~1,100 nm
N . 7 {Used commonly in the Dept. for separalion/extraction
Clim--17  [High Speed Refrigerated o camples, Max. Spoed: Approx.22,000. 1
B gewi Refrigerated. With 2 gotors. .
Naxin P Used in Biochemical Analysis and Clinical
ClIM-19 m'.?&s;}%ﬂ? :{:(ljh:Camera Biochemistry courses for observation of sample - 1
Accessories | materials. With phase contrast equipment sct and
photomicrographic attachment
N : Used in the courses of Enzymc, Environmenlal
CHM-22 :fi‘c?(f&te; nfi(;rm Biochemistey, ete. for fermenting microorganism. 1
Croofg; With a single glass vessel of approx. 10 Jilees capacity
T Used in the courses of Envi;onmcr}tal Biochemisiry, T
. P Clinical Biochemistry, ete. for analysis of air
{Pollution Monitoring — fop 160 With sensors for windspeed, direction, 1
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Microscope

¢pi-fluorescece and photomicrographic attachments

Code No. | Name of BEquipment Purpose of Use / Shost Specification Oty
Used in the courses of Environmental Biochemistry,
. . . [Clinical Biochetistry, elc. for analysis of water
CHM-31  [Water Quality Checker poltution, With sensors for pl3, témperature, dissolved 1
oxygen, conductivily, sahmty, turbidity, etc.
D. FACULTY OF AN]MAL]!USBANDRY
DEAN'S OFFICE
19. D}zPARI MENT OF LIVES' fOCK MANAGEM EN r
1. WOOI. LAB,
_ Used in the couises of Advanced Wool and Hair :
IMw-0p |¥Wool Finess Meter with | Science, and Sheep Production for assessing the ‘1
’ Air Compressor average fibre diametes of wool in scored, lop of sliver
form. TWTO test method. With vacuum pump
T Used In 1hé courses of Advanced Wool and Tlair
LMW-po3 |Fibre Tensile Strength  [Science, and Sheep Production for testing the tensile (
Tester properties of single fibres. Measuring range of force:
Appirox. 0-100 cN e
2. DAIRY LAB.
Uscd in the courses of Dairy Producnon Range
Livestock Managemem ete. for ana[ys:s of
LMD-24 ﬁf:ga?;};{,gg?g nitrogen/protein of geains, feed, food, water, soil, 1
) Analgzer chenvicals, cle. by distillation, titration and
y ca‘lculalion, Measuring range: ~ 160 mg nitrogen.
_— _JComplete with a digestor _
. : Uscd in Milk Secretion and Lactation course, etc. for
LMD-33 [Milk Testing Equipment |determination of fat, protein, lactose, and minerals in 1
: the fresh milk. Measuring range: Approx. 0-10% fat
Used in Milk Sccretion and Lactation course, efc. for
. oy Y milking experiments. Portable type for 1 cow, with
LMD-34  [Milking Machine Model vacuum pump and spare claws. Tank capacnly 1
Approx. 28 litre . ]
3. LIVESTOCK FARM
: o -1 1o: 0 [Used commonly for livestock management coiirses D
LML-06 z‘pﬁ:?g:‘m&f: ‘;“h Dial for observation and measurement of large animals. . 1
» AR Max. capacity: Approx. 1,000 kg. With a p!all’orm o
A R o Uscd commonly for livestock management courses :
{LML-07 |Dipping FTanks/Vals for disinfection of cmall animals. Capacity: Approx, 1
- 500 litre :
20, DEPARTMENT OF ANIMAL BREEDING AND GENETICS
1. CYTOGENETICS LAB (CRL)
Used in the courses of Genetie Principles in Animal
- Breeding, Selection for Production Traits in Farm
CCP-05 K?;:,;?;i Milking - ‘|Animals, cte. for milking experiments. Porlable type i
for 1 caw, with vacoum pump and spaie clam Tank
capacily: Appmx 28 Iitre
21. DEPARTMENT OF ANIMAL NUTRIT TON
_ Uscd in Advanced Analyfical ‘Techniques in Nulrition
_ : course for estimalion of fatty acid. Single flow line.
AN-01 Gas Chromatograph Column oven volune: Approx. 12 litre, Max. i
temperature control range: Approx. 400°C. With 2
detectors
Used in Analytical chhmques in Nutrition course for. .
AN-02 Grain Tester deicrmination of moisture, protein and fat in the grain. 1
Ncar infrared spectroscopy.
. s o Used commonly in animal nutrition studies for
AN-04 Epi-Fluorescence observation of feed materials, ete. With 1
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Code No. Name of Pquipment _ Purpose of Use / Shorl Specification
Uscd in Advanced Analylical Techniques in Nulrition
AN-06 Fluorescence course for quantilative analyses of vitamins, amino
Specttophotometer acids, chemicals, cte. Wavelength range: Approx.
L f220-750p0m . . —
Used in analytical techriques courses on animal
nufrition for exlraction and determination of crude
AN-07 Fibertech fibre and detergent fibres in foods and feeds.
Semi-automatic type. With hot and cold extraction
upits :
_ Used commonly in the Dept. for fermenting
Fermenter (71) _|micraorganism. Steam sterilizable 1aboratory

AN-09

bipreactor of 7 litre capacity

E. FACULTY OF VETERINARY SCIENE

DEAN'S OFFICE

33. DEPARTMENT OF VETERINARY ANATOMY

VA-03

Research Microscope
with Caniera Attachment

‘| Used in Gross Anatomy course for observation of

sample malerials, With photomicrographic attachnient

24. DEFAR

TMENT OF VETERINARY PATHOLOGY -

VP-01

Research Microscope
with Camiera Attachment

Used in the courses of Advanced Gensral Pathology
and Advanced Diagnostic Pathology for observation
of sample materials. With multi-teaching heads for 5
and photomicrographic altachment

vP-02b

Micmscopc, Built-in
Photamicroscopic
System

Aete. for observation of histological/cytological

Used in the courses of Advanced General Pathology,
Necropsy Practice, Advanced Systentatic Pathology,

samples, etc, With photomicrographic attachment

vP-15

Double-Beans UV-VIS
Spectrophotoneter

Used in the courses ef Advanced Clinical Pathology,
Advanced Diagnoslic Pathalogy, efc, for qualitative
and quanlitative determination of samples. UV-VIS
double-beam type. Wavelength range: Approx.
190~1,100 nm L

VP-16 -

Blocd Cell Counter

Used in the courses of Advanced Clinical Pathology,
Advanced Diagnoslic Pathology, ete. for getling
multiparanicter haematology results. For 15
parameters, cycle lime approx. 42 seconds. Sample
volume: Approx. 20 micro Hire whole blood

vP-20

"| Tissue Embedding

System

Used in the courses of Advanced General Pathology,
Advanced Diagnéstic Pathology, etc. for embedding
of histological specimens. With a magnifier glass and
clecirically heated forceps .

VP-26

ELISA Reader Complete
Set

Used in the courses of Advanced Clinical Pathology,
Advanced Diagnostic Pathology, Immuno-pathology,
etc. for colorimetric assays as kinelic ELISA, proteln
determinations, cytotoxicity, cte. Wavelength :
Approx. 340~630 nm

25. DEPARTMENT OF VETERINARY PARASITO[bGY

VPR-07

Double-Beam UV-VIS
Specirophotometer '

. {qualitative and quantitative determination of enzyme,

" |Wavelength range: Approx. 190~1,100 nm

Used in the courses of Biotechnology for Parasite
Control and Techniques in Molecular Parasitology for

protein; hormones, cte. UV-VIS double~beam type.

inverted Microscope

' [for observation of solid samples. With

-jattachment,

Used in Inveriebrate Culiivation of Pasasites course

¢pi-fluorescent dnd phase conlrast, and caniera

ELISA Reader

| for colorimetric assays as kinelic ELISA, protain

Used in the courses of Biotechnology for Parésilc
Control, Technigues in Molecular Parasitology, elc.

determinations, cytoloxicily, eic. Wavelength :
Approx. 340~630nm
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atiachment, phasc contrast equipment set,
epi- ~Myorescénce altachment

Code No. |- Nane of Equipment _ Purpoée of Use / Short Specificétion‘ Q'y
26. DEPARTMENT OF CLINICAL L MEDICINE AND SURGERY .~
: . ) s Used in Medicine Clinic course for ullrasound
CMS-01 g?;“‘f;;g'g“fi&“nfd diagnasis of small and farge animals. Pmbcs 3.5 1
EOOSHIC BY, MMz and 7.5 Milz |
Used in Clinical Laboratory Aids in Diagnosis course
cMS-02 |Double-Beam UV-VIS  [for qualitative and quantitative determination of i
’ Spectrophotometer samples. UV--VIS double-beam type. Wavelength
range: Approx. 190--1,100 nm
27 DEPAR"I MENT OF AN!MAL REPRODUCT ION
B Used commonly in the Dept. for observation of
AR-02 Research Microscope sample materials. With photonncrographlc altachmenty 1
and SLhasc conirast equipment sel
Uscd in the courses of Embryo Fransfer in Farm
: st M Animals, and Obstetrics and Gynaecology for
AR-03 Inverted Microscope observation of sample malenak With caniera 1
| ~ aftachpicnt :
Used in Embryo Transfer in Parm AmmaTa course for
AR-04 Stercomicroscope with  {observation of samplé materials. With 1
photographic attachment jphdlomicrographic allachment anid tedching héad set
_{for 2 observers .. ——
: Used in Biochemical Aspccls of Semen course for
AR-10 Double-Beani UV--VIS * Iqualitative and quantitative determination of samples. 1
Spectrophotometer UV-VIS double-beam lype. Wavelength range: .
Approx: 190~~1,100 nnmi. With absosption cells ‘
_  win |Used in Infertitity and Genital Diseases course for .
AR-1z 1Y I;‘n";glfg’r Soanner With Julisasound disgaosis of animals. Probes: 7.5 MHz. 1
! . _._1With ecocopier
28. DFPARTMFNT OF PHYSIOLOGY AND PHARMACOLOGY
5 Used commonly in the Dept. for gamma countmg
PPH-02  [Gamma Couater Manuat operation, § detectors . !
. - |Used in the courses of Advanced Pharmacology,
PPH-05 Double-Beam UV-VIS ' [Pharnizcokinetics, elc. for qualitative and quantitative 1
Spectrophotomeler detesmination of sample‘: UV-VIS double-beam
type. Wavelength range: Approx. 190~1,100 nm
29. DPEPARTMENT OF VETERINARY MICROBIOLOGY
" {Used in the courses of Advanced Mlcrobmlogv,
_ Advanced Veterinary Bacteriology, etc, for
1yM-17a Binocular research observation of sample materials, Photomiceographic 1
microscope allachment, phase contrast cquipment set,
: epi- ﬂuorcscenl atlachment, dark field condcnscr, and
ruulti-teaching head set for § ohservers
PR Used commonly in the Dept. for preparation of pure |
VM-23 ‘\::’ati;:}[);s;tlliahon water to be used in experiments. Filtration: Approx. 5 1
PP litres/hour. Storage tank: Approx. 50 lities
F. COLLEGE OF VETERINERY SCIENCES, LAIIORE
30. EQUIPMENT FOR VARIOUS SECTIONS
. Uscd in the courses of B ncrgy Metabohsm Prolein
we_q ~ [Metabolism, etc. for estimation of fatty acid. Columa
CVS-13 | Gas Chromatograph oven vo]ume Approx. 12 lilre, Max. temtperature 1
|control range: Approx. 4007C. With 2 detectors
- Used in the courses of Phiysiological lChemlst 1y,
: o ; Physiology of Digestion and Metabolism, ete. for :
CVS-15 thggg ‘?fé?g:g;g? [determination of metal contents in animial tissues. 1
p P Filame type. Wav clc ngth range: Appmx 190~900
_.fdm ]
Uscd commoaly in the Collcge for observation of
CVS~17 * |Microscope sample matérials. With photomicrographic 1
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Code No.

Name of Equipmint

Pmpose of Use / Shorl Spcc:ficahon

O'l);

CVS-18

Cryostaic Microtome

Used in the courses ochncral Pathology, Clinical
Pathology, ete. for preparation of scctioned
specimen for microscopic observation,
Temperaturecontrol: Approx. 0~~15T

Cv8-23

!ligh -specd Refrigerated Centrifuge

-separation/exteaction of samples. Max. Specd:

Used cominanly in the College for

Approx. 22,000, Refrigerated

CV8-25

Fume Hood

CVS-28

Crude Fiber Apparalus

Used cmmon‘[y in Aninal Nuoirifion section Tor
handling materials with radiation. With windows
of tempered glass and shiding doors. Widih:
Appox. 1,500mm _

sed conrmonly in Aninial Natiiion section Tor
cxtraction and delermination of crude fibre and
dclergenl fibres in foods and feeds.
Semi-avtomatic type. With hot and cold
extracfion wpils

CVS-3t

Particle Analyzet

Used commonly in Animal Nulrition sccuon for
gravitational/¢entrifugal sedimentation and
photomelric detection. Measuring range: Approx.
0.01~550 £ m. Max. rofation speed: Approx.
11,000rpm

Cvs-32

Double-Beam UV/VIS
Spectropholometer

Used commanly in Physiology secHon for
qualifative and quantitative detcrmination of
sanples. UV-VIS double-beam type. Wa\eleng!h
fange: Approx. 190~1,100am

CVS-36

Inveried Microscope

TCVS-50

Fluorescence Spectrophotemeler

-Jobservalion of sample malerials, With camera

Used commonly in Mlcrobi(ﬂngy scclion for

altachment

Used commonly in Medicing seclion for
quantifative analyses of vitamines, amino acids,
chemicals, efe. Wavelength ra nge:'Appmx.
220-750nm

CVS-60

Operating Table for Small Animals

Used in Surgery seclion for operation of small
animals like goat, sheep, etc. Table size: Approx.
660 x 990 x 900mm. With a filth gutler

CV8-63-

Micro Kjeldahl Digestion Apparalus

Used commonly in the Animal Nulrition section
for delermination of nitrogen/protein content of
malerials by distillation, titration and eafeulation.
Measwring range: ~ 160mg Nitrogen

CVS-65

Lacge Volume Refrigerated
Cenlrifu ge

Uscd comimonly in Microbiology section o
separation/extraction of samples. Max. Speed:
Approx. 7,000. Refrigerated. Max. capacnly
1,000ml x 03 pes.

CVS-69

X--Ray {500mA)

Used in Surgery section for diagnosis of animals.
Ratings of radiogtaphy: Aprrox. 300 mA at 150
kV. With a gencrator

CVs-10

Anesthesia Machine

Used in Surgery section for medical an surgical
treatment, and other experiments of small animals.
| With necessary cylinders

G. DIVISION OF AGRI I:DUCATION & EXTENSION

31, VARIOUS DEPARTMENTS OF DIVISION OF EDUCATION & EXTENSION

Micro Kjeldahl Digestion &

Uséd in Food and Nuirition coure {of -
determination of mlrogenfpmtcm contenl of

DEE-7T1 hehfige : niaterials by distillation, titration and calculation.
Distillation Assembly (Small) Witha mrc{o,fmacm distillation vait, amicro
Kjeldahl digestion unit
_ Used in Food and Nutrition curse for measuring
DEE-73 - |Bomb Calorimeler calorie in food matedials. Measuring range:

|Approx. 1,000~8,000 cal

H. GENERAL FACILITIES

32. AUDIO/VIDEO EQUIPMENT FOR LIBRARY

33. CENTRAL LABORATORY.
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Code No.

Name of Equipment.

Purpose of Use / Shor!'Spcciﬁcalion

Q'ty

X-Ray Diffractonieter

Scanning Electron
Microscope’

{with tubes for Cu, Cr and Fe_

Used commonly by depariments of Soil Science,
Physics and others for clay mineral analysis,
structura) analyses, elc. Focus: Approx. 1 x 10 mm2

[Used commonly by concerned deparfments for ultra

structural obscwauon_and delermination of clements
in plant and z2nimal tissues, etc., Resolution: Approx.
3.5 om. Magnification: Approx. 20x~300,000x.
With EDX, camera, eic, L

CL-03

Transmission Electron
Microscope

Used comnionly by conceroed departments for vhtra
structural studies of plant and animal lissues, for
verification of submiccoscopic discase
organism/agents, elc. by transmission method.
Resolution (point): Approx. 0.45 nm. Max. _
magnification; Approx. 600,000x. With a vacuum
evaporator, a microtome, a glass knife maker, ele.

CL-05

High Perfotniarice Liquid
Chromatograph

Used commonly by all the departrients for routine
detesmination of organic matters in food and feed
maltetials. Detectors: UV-VIS, conduclivity,
fluorgscence

CL-06

GC Mass Spectrometer

Used commonly by concerned departments for

" |quantitative and qualitative analyses of arganic

compound, especially for studies on N fertilizer use
efficiency, ete.Mass range: Approx. 10~700 amu.

"|Selected ion monitoring: 32 channels x 32 {on sets

CL-07

Atomie Absorption

. |Spectrophotometer

“|Uscd commonly by all the departments for

determination of mefal conteats in plant and dnimal

|tissues, foods, feeds and chemicals, Atomization by

flame and graphite furnace. Wavelength range:
Approx. 190~ 900 nm. With autosamplers, lamps (15
types), elc. S

CL-08

Auxiliary Equipment

Used to supporl the equipment of Central Lab,,
including a water distiller, an autostill, an oven, a
hume food, a gencrator, an air oondmonmg umt

"|CL-09

Amino-Acid Analyzer

Used commonly by concerned departments for
determination of amino acid quality control of food, |
feed, etc. and for determination of melabolic disorder,

"|ete. Microprocessor controtted with 10 programmes. -

Scparation ¢olumn of approx. 3 2 X 250 mm

CL-10

Ulira Centrifuge

Used commonly by concemed depanmenls for
separation and extraction of various materials. Max.
speed: Approx. 100,000 rpm, 70,000 rpm, 60,000 rpm
respectively. With spate rotors of 3 types

34. UNIVE

RSITY PRESS

up-01

Offset Machine

To be vsed for printing all the materials of the
Uaiversity, Max. running speed: Sgpmx 8,000ip.h.
Max. shett size: Approx. 400 x 5

UP-_oz

Eleétronic Veitical
Camera

Used for preparation of a negative film, Scale
focusing type. Image size: Appiox. 400 x 50(} '

UP-05

Book Binding Equipment

Aline of equipment to be used for book bmdmg,
cons:sﬂng of a cutting machine, a stitching machine, a
spring biader, a lamination machine, an embossing
machine, clc.
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