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THE MINUTES OF DISCUSSIONS

ON THE GENETIC RESOURCES PRESERVATION
AND RESEARCH LABORATORY PROJECT

IN THE ISLAMIC REPUBLIC OF PAKISTAN

The Japanese Technical Cooperation by the Japan International
Cooperation Agency (hereinafter referred to as "JICA") for the
Genetic Resources Preservation and Research Laboratory Project
(hereinafter referred to as "the Project") started on the first of
June 1993, for a duration of five years, in accordance with the
provision of the Record of Discussions (hereinafter referred to as
"the R/D") -signed on March 13, 1993, between the Japanese
Implementation Survey Team and the concerned Authorltles of the
Government of the Islamic Republic of Pakistan.

For the effective and successful implementation of the Project,
JICA dispatched the Technical Guidance Team (hereinafter referred to
as "the Team") headed by Dr.Kazutoshi Okuno to the Islamic Republic
of Pakistan from August 12, to August 26,1995.

During its stay in the Islamic Republic of Pakistan, "the Team"
and Japanese experts headed by Dr.Nobuo Murata, had a series of
discussions with Pakistan authorities and counterpart personnel
concerned with the Project and participated in the Second Joint
Committee Meeting:of the Project. :

The Minutes of Discussions are intended to record the
understandings reached between both sides.

Islamabad, August 23, 1995

"_;2‘452553:1,M\~'v \Q“QﬁégJ“i

6réka£utoshi Okuno , Dr.C.M.Anwar Khan

Leader Chairman

Technical GuiHance Team ‘Pakistan Agricultural

Japan International o Research Council

Cooperation Agency : Ministry of Food,Agriculture
Japan ' " and Livestocks,The Islamic

Republic of Pakistan
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I .summary of Mid-term Evaluation

1.0bjectives of the Project

The Project aims at strengthening the activities and
establishing effective methods in Genetic Resources Preservation
and Research Laboratory(hereinafter referred to as "GRPRL")
through transfer of technology for collection, evaluation,
preservation, documentation and distribution of genetic
resources of crop plants,mainly cereals,oilseed crops and food
legumes, for future contribution to crop improvement in the
Islamic Republic of Pakistan.

2.Activities of the Project
The following cooperation activities will be implemented in
order to attain the above-mentioned objective.
(1)}Exploration and collection
(2)Introduction and seed health
(3)Seed and in-vitro preservation
(4)Germplasm multiplication and rejuvenatlon
(5)Germplasm evaluation -
(6)Data management
(7)Genebank management

3. Objectlves of the- Evaluatlon
(1) To evaluate the achievements of the Project
(2) To forecast remaining technical issues :
(3) To make recommendations and suggestlons to the authorities
concerned with this Project. .
Attendants of the second joint commlttee are descrlbed in
ANNEX 1. : ‘

4.Evaluation Methods of the Project
This evaluation was conducted in accordance with the R/D and'
DIP({Detailed Implementation Plan) by the Team and Pakistan
authorities through interviews and dlscu551ons with personnel
involved in the Project.
Items to be evaluated are as follows,
{1)Input to the Project
(2)Project activities

H_Results'of_EvaluafiQn_

l.InpuE to the Project .-
(1)Japan'side |

a)Dispatch of experts

5 long-term experts and 10 short term experts have been
Kfj dlspatched. The deta)l is shown in ANNEX. 2. :

w g



According to the R/D, Japan side dispatched long-term
experts in the fields except for seed health, which is a
field in which no expert was available until 10 months after
the beginning of the Project. Several short-term experts
have been dispatched annually. Three experts were dispatched
for field exploration and collected many samples. ‘Since the
field of biochemical evaluation has not made significant
progress, experts in this field is going to be dispatched
this year.

b)Acceptance of counterpart personnel in Japan

6 Pakistani counterpart personnel were accepted and
trained under the training program. The details are shown in
ANNEX 3. . :

Since no SpElelC commitment was made for the _
counterpart training program in the R/D, there are many
fields where counterpart personinel training in Japan is
needed.

Three counterpart personnel w1ll be tralned in Japan
this year.

c)Provision of eguipment
Equlpment valued at 64 millions Japanese Yen was
provided. The detail is shown in ANNEX 4.
Most of the equipment except for X-ray apparatus and
Illumlnatlng 1ncubator, have been used and malntalned well.

d)Local running cost
‘About 13 million yen were disbursed for the project.
Annual disbursement is shown in ANNEX 5.
Japan side disbursed enough money as 1ocal runnlng cost
to promote the Project.

e)Dlspatch of survey team.
: Consultatlon Survey Team was dlspatched in order to
formulate the DIP from March 17 to 29, 1994.

'(Z)Paklstan srde
~a)Allocation of budget
About 9 million rupees were disbursed for this Pro;ect.
The details are. shown in ANNEX 5.
Pakistan side should submit the budget report of the
Progect in each fiscal year as soon as possible.

b)Allocatlon of personnel
32 persons are allocated to the PrOJect The detalls are
shown: in ANNEX 5..'-_ '
- .. At the result of the dlSCuSSlODS, some researchers, in
particular for the field of multiplication and evaluation,

should be allocated, if necessary.




2.Project Activities _ : _

The Project activities which have been implémented are
described in ANNEX 6. The annual plan for the next 3 years is
described in ANNEX 7.

Through the dlscussions, both sides concluded that studies
on preservation of recalcitrant seeds should be added to the
item of work in the Project. -

IV .concLUs10ONS

It was recognized that the Project had made a significant
progress in all the aspects of research activities by great
efforts of Japan and Pakistan sides. To attain further progress on
the Project and to establish GRPRI as a national center. of plant
genetic resources in the near future, the follow1ng actions are
recommended

1.Cooperation with related institutions

It was implied that Japanese input activities should be
exclusively limited to the GRPRIL. However taking into account
the necessity of cooperation with other institutions, some
modest input to collaborating institutes may be considered. For
example, relevant researchers in local institutes should be
allowed to be trained at GRPRL or in Japan using JICA budget,
if necessary. In addition, taking into account the :
sustainability of the Project, Pakistan side should prepare the
specific strategy for the domestlc network 1nclud1ng its
budgetary measures. :

2.Major roles of the team leader
Genebank management served by the present team leader is an
1ndlspenqable role in promoting and coordinating various
aspects of the Project. Therefore the team leader will ‘continue
to contribute to this role under the strong leadershlp by
Pakistan side.

3.Recalcitrant seeds as téchnical objective .

The agreement between the Consultation Survey Team and
Pakistan side in March 24, 1994 excluded any recalcitrant seeds
from the item of work for seed preservation. The reasons were
the foreseeable difficulties in lj)targeting the species to work
on and 2)identifying sources of technical cooperation from the
Japan side. The Project requires, however, ttie technologles for
preservation of nucleus fruit, cucurbits and oilseed crops-
urgently. Therefore, preservation of the reca101trant seeds
shall be added to the item of work '



4.Long—term'cryo—preservation of plant genetic resources
As long-term cryo-preservation of germplasm holds technical
problems to be standerdized, the objective of this item should

be changed as follows;
Activities on long-term cryo-preservation focus on the

transfer of its methodology during the Project.

5.Allocation of the budget from Pakistan side

Pakistan side will continue to allocate the budget
sufficiently to promote the Project.

The status of the financing from Pakistan side shall be a
subject of review by the Japan side on request.

6.Data management in GRPRL
To manage plant genetic resources, it is important that
information is managed in an appropriate database system. Now
dBasElV is being used in GRPRL. Through the discussions, dBASEN
which is familiarized by researchers should be continued to be
used. Upgrading the system to an easily convertible system
should also be attempted in the future.

pPakistan forms a part of the Central Asian Center of genetic
diversity owing to its being a crossroad of civilizations as well
as the origin of several crop species. International exploration
missions have been undertaken for conservation of plant genetic
resources by the collaboration between Japan and Pakistan. The
success in these collaborative research programs was followed by
the Project funded by JICA. -

Through the discussions of the Project, it was recognized that
each of the technical objectives has been improved. The '
recommendations above are to further advance the Project.

V .REMARKS .

(1)Pakistan side requested that in the future part of the
equipment which are needed for multiplication and evaluation of
plant samples collected in this country and introduced from
abroad could be allowed to bé installed at related institutes.

(2)Detailed description df_cooperation-activities on
preservation for recalcitrant seeds is as follows;

Item of works: :
_ Preservation of recalcitrant seeds
.Objectives: : o .
To preserve seeds which is difficult to preserve in
orthodox storage condition
Brief description of work:
To determine the conditions for seed preservation of

C:‘ cucurbit and oilseed crops o ‘

o



Expected achievement:
To develop the procedure for preservation of
recalcitrant seeds
Assesment:
Study of techniques improved

(Of<
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ANNEX.1 ATTENDANTS OF THE SECOND JOINT COMMITTEE

-1.JAPAN SIDE

(1)JAPANESE TECHNICAL GUIDANCE TEAM, JICA

Dr.Kazutoshi Okuno Leader, Technicai Guidance Team, JICA
Dr.Takuma Gamo Member, Technicai Guidance Team, JICA
Mr.Masaru Takeya Member, Technicali Guidance Team, JICA

Mr.Shinjiro Amameishi  Member, Technicai Guidance Team, JICA

(2 ) JAPANESE EXPERT

Dr.Nobuc Murata . Team Leader,JICA
Mr.Kenji Kimura Expert,JICA '
Mr.Takao Mitsueda - Expert,JICA

(3)JICA PAKISTAN OFFICE
Mr.Hiroshi Shiono " Assistant Resident Represéentative,
' JICA Pakistan Office '

(4)EMBASSY OF JAPAN
Mr.Koji Yamada First Secretary, Embassy of Japan
2.PAKISTAN SIDE

(1)Economic Affair Division(EAD)
' Mr.Arshad Sultan . Section officer

(2)}Pakistan Agriculture Research Council (PARC)
Dr.Anwar Khan _ Chairman

Dr.Hanif Qazi Member, Crop Science

(3)National-Agriculture Research Center(NARC)

Dr.U.K.Baluch Deputy Director General
" Dr.Naeem I.Hashimi ~Director, Crop Science Institute
- Dr.Zahoor Ahmad Director, GRPRL
 Mr.Rashid Anwar PSQ, GRPRL
Dr.M.Sarwar - 550, GRPRL
Mr.Sadig Bhatti : "SS0,GRPRL
Dr.Shahid Masood .. ~ SSO,GRPRL
 Mr.Muhammad Afzal SS80,GRPRL
Mr Abdul Qayyum . 850, GRPRL
Mr.Abdul Ghafoor 5S0,GRPRL
- Mr.Sadarudin ‘Siddiqui SO ,GRPRL =~
Mrs.Abida Akhtar. . SO ,GRPRL =
‘Mr.Shahzad Nasim S0 ,GRPRL
© 'Mr.Zafar Riaz © . 80 ,GRPRL
" Miss.Nayyar Kazmi - 80 ,GRPRL

Mr.Gohar Rwhman ‘Data Assistant, GRPRL

& oK
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ANNEX 2 | . -
DISPATCH OF JAPANESE EXPERTS

l.Long-texrm Japanese ExpertS

2.5hort-term Japanese ExpertS

No. Name Speciality Period
{ |pr.Nobuo MURATA Ezizgzngi Gene Bank 1993. 6.18-1995.10.17
2 IMr.Syoji NISHIKAWA |Coordinator 1993, 6.11-1995. 6.10
3 |Dr.Hiroyasu SATO Seed Preééwation 1993, 7..9-1996. 7. 8
4 |Mr.Takao MITSUEDA  |Seed Health 1994. 4. 7-1996. 4. 6
5 |Mr.Kenji KIMURA Coordinator 1995. 5.12-1997. 5.11

No. Name Speciality Period

i [Mr.Syun ANMA |pata Evaluation 1993.11..12—1994._ 2.11
2 {Dr.Hiroyuki IKETANI 'Inmvitro'Pre_servation' 1994. 2.18-199%4. .3.20
3 |Mr.Masakazu ASHIZAWA|Exploration and Co'llecti:on 1994, 3'.2141.994. _4.1?
4 [Mr.Takashi HAJI Ex.p'lorat.:ion and Collectioh 1994, 7.14—1994.. 8. 7.
5 {Mr.Syun ANMA Datra' }:;:v'a.luati.on 19_941.11._ 4—1.995. 31
6 |Dr.Makoto YAMAMORT | Gemplasrlnl Evaluatioh 1995. 2.10:1995. 3. 5
7 {Pr.Yuzo NOZU Seed Health 1995 3201995, 4. 16|
8 |mr.osanu TERAT Exploration of Prult Tree | gos & 41995 9,10
9 |Mr.Masanori MTAKE iig;?;ii;gi;?;ion inFr9191995:3L44995 9Jo
10 Df.Yuzo NOZU | Séed Heélth- Virology ) ~1..995'.. 8.-4;1.995. 910
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ANNEX 3
ACCEPTANCE OF COUNTERPART IN JAPAN

No. Name Subject - Period
_ Utilization of Modern
1 |pr.shahid Masood Technigques to Evaluate 1993, 7.13-1993.12.21
the Germplasm of Crops
_ Utilization of Modern
2 |Mr.Shazhad Nasim Techniques for Seed 1993, 7.12-1993.12.21
Preservation of Crops
3 |Mr.sadarudin Siddiqui|Plant In-Vitro Culture  |1994. 8.29-1995. 1.22
4 {Mr.Sadig Bhatti Genebank Manag'emen_t 1994. 9. 5-1995.3.12
5 Mr.Muhammad Rashid Facilities Maintenance 1994.11.15-1995. 3.12
' senetd : '
6 [Mr.Muhammad Arif Plant Genetic 11995, 5. 8-1996.10. 3
Resourses (Group Training)

-35-
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ANNEX 4

EQUIPMENT PROVIDED FOR THE PROJECT

YEAR

CONTENTS OF MAIN EQUIPMENT

cosT

REMARKS

1993

Microscope

Gel film maker

Micro refrigerated centrifuge
Hot air sterilizer

Electric incubator

Clean bench -

Water purifiers,ultra-Pure

1Grain moisture tester

Xéray apparatus
Illuminating incubator

21,128,000

Procurement
in Japan

Paper copier
Refrigerator
3 vehicles

9,957,000

Procurement
in Pakistan

19%4

Low temperature dry room

Can sealer

Incubator

Infrared moisture

determination balance

Electronic balance

Microprocessor controlled
centrifuge

Ultra-low temperature freezer

Spectrophotometer

Medical refrigerator

UV irradiation apparatus

Auto clave

Centrifugal evaporator

Coocling trap

Genopirator

Drying oven

Microscope

29,355,000

Procurement
in Japan

Steel angel frame for green
house

Sets of antiserum

Sets of reagent

DNA thermal cycler

CD-ROM/plant gene

3,740,000

 Procurement

in Pakistan

-36-
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ANNEX 5

1.Local cost support activities disbursed by Japan

Side(Yen)
. YEAR
ITEM :
: 1993 1994 1995
Local running cost 6,200,000( 7,155,000 5,568,000
. (planned)
Exchange of technical information -0 ol 1,315,000

2.Allocation of budget by Pakistan Side(RPs)

YEAR | PLANNED EXECUTED
1993-1994 5,000,000 4,006,292
1994-1995 5,000,000

1)The fiscal year of Pakistan is from July to June of the next year.
2)The statement Qf_accounfs in 1994 to 1995 is being settled.

3.Allocation of.couhterpart personnel from Pakistan Side

PERSONNEL - : NUMBER
Director of PGRI I
Researchers on expldration_and collection |
Researchers on seed preservation 3
Reseérchers on seed evaluation | 3
i{Researchers on in-vitro culture 4
Researchers on plant introduction 2
{Typists for gata'managemént ' 2
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ANNEX 7

THE ANNUAL WORK PLAN(FROM 3TH TO 5TH YEAR)

TERMS (PROJECT ACTIVITIES)

3th

4th

5th

1.EXPLORATION AND COLLECTION

(1)Investlgatlon on distribution pattern
of plant genetic diversity in Pakistan

(2)Determination of priorities of
collection

(3)Establishment of methodologies of
exploration and collection

2. INTRODUCTION AND SEED HEALTH

(1)Introduction of plant genetic
resources from abroad

(2)Identification and indexing of
seedborne pathogens

(3)Effect of contamination by pathogens
on seed longevity '

(4)Influence of propagation on incidence
of seedborne pathogens in germplasm
collections - '

3.SEED AND IN—VITRO_PRESERVATION

(1)Seed preservation
a)Improvement of seed storage
procedures
b)Preservation of recalcitrant seeds
c)Assessment of seed longev1ty in the
genebank

(2)In—vitro and cryo-presérvation of
~ germplasm :
 a)Establlshment of long “term in-vitro

_ germplasmn preservatlon
b)Studies on long—term cryo-

prese:vatlon_of germplasm

.f45—.



TERMS (PROJECT ACTIVITIES)

3th

4th

5th -

4 .GERMPLASM MULTIPLICATION AND
REJUVENATION

(1)sStandardization of multiplication
techniques of cross pollinating crop

plants '

(2)Multiplication of germpiasm with
decreased viability and quantity

|5 .GERMPLASM EVALUATION -
(l)Preliminary evaluation
(2)Detailed evaluation of crop germplasm

(3)Biochemical evaluation

6 .DATA MANAGEMENT
(1)Establishment bf database system for
documentation of genetic resocurce.

information

{2)}Computerization of information on
stored germplasm

{3)Publication of germplasm catalogues

7.GENEBANK MANAGEMENT

(1)Strategy for operation of genebank
agtivities and’ research

(2)Exchange of genetic rescurces

information with domestic research
institute’ '

(i:?
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- GENEBANK AND SEED
PRESERVATION LABORATORY

GERMPLASM SOURCES:

- Exploration and collection
- Donation by local Institutions

- From Nationa! and Int. Organizations

PROCEDURES:

- Registration of Germplasm by
‘assigning accession number.

- 'Clcéning 'pf material

- Dlyiﬁg.of I_nﬂlBI'iEh,ZO”C, 10% RH
- "Moisture content tests

- Viability testing

- Pa.ckin'g and adding sitica gel |
- 'StOrﬁgé m the genebank

- Establish genctic stock database

- Germplasm distribution & exchange

. '?47%'.



TYPES OF STORAGE:

Active Collection:
¥ Short term 5-10 years, 5°C, plastic bottles -
* Medium term 10-20 years, -2°C, - aluminum foil bags

Base Collection: S
* Long term 50-100.years, -20°C,  aluminum foil bags

ACCOMPLISHMENTS:

Over 13,500 samples tested for viability

Conserved and maintained 10,745 accessions of crop
germplasm under active collection and base. coliection

Distributed 15,357 samples lo user co'mmunity _

A total of 7,372 accessions were introduced;

* Upto June 1994 = - 5736
* During 1994-95 - = 1636

Total: ' o 7372

-48-



GERMPLASM SAMPLES SUPPLIED

TO PROVINCES AND NARC

UPTO JUNE 1994

S.NO.CROP

PUNJAB SINDH NWFP BALUCHISTAN NARC TOTAL
1. Wheat & 394 70 - - | - 1531 1995
rclated spp.
2. Barley 191 - - - 447 638
3. Maiz 10 - - - 92 02
4. Oat - . - - 81 81
5. Rice - i - - 1758 1759
6.- Millet & 14 | 156 - - 716 946
Sorghum
7. Oilsced - 839 69 . - 630 1538
8.  Fruit | - - 232 227 127 586
7. _chumcé & 187 | 20 12 - 533. 752
Pulses -
9. Vegetable - - . . . 313 313
Total: .]695. - 316 244 227 6228 3710
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GERMPLASM SAMPLLES DISTRIBUTED
DURING 1994-95

S.NO. CROP SPECIES  NO. OF SUPPLIED TO
| ' SAMPLIS
1. Rice 70 ERL - NARC
2, Wheat - 205 ERL - NARC
3. Wild & Cult. Chickpea 111 ICRISAT -~ INDIA
4, Wild & Cult. Chickpea 111 CRP (Pulses), NARC
5. Lathyrus 20 CRP (Pulses), NARC
6. Brassica 43 Univ. of Agri. Faisalabad
7. Almond 58 - IPGRI - ICARDA, Syria
8. Legume & Forage 149 USDA - USA
Sub-total: 767
WITHIN PGRI
1. Rice 922 Seed Health Lab. PGRI, NARC
2. Sorghum 49 Seed Health Lab. PGRI, NARC:
3. Wild & Cult. Chickpea 111 Seed Health Lab. PGRI, NARC.
4. Mung & Mash 524 Seed Health Lab. PGRI, NARC
5. Lentil 96 Seed Health Lab.. PGRI, NARC
6. Lathyrus 13 Seed Health Lab. PGRI, NARC
7. Cowpea 20 " Seed Health Lab. NARC.
8. Cowpea 133 Evaluation Lab. PGRI, NARC
9. Sorghum 576 Evaluation Lab. PGRI, NARC
i0. Wheat 1048 Evaluation Lab. PGRI, NARC
il Rice 300 Evaluation Lab. PGRI, NARC -
12. Barley 520 Evaluation Lab. PGRI, NARC"
13. Chickpea 260 Evaluation-Lab. PGRI, NARC
4. Brassica 170 Evaluation Lab, PGRI, NARC
15. Mung bean 597 ‘Evaluation Lab. PGRI, NARC
16. Mash 453 Evaluation Lab. PGRI, NARC
17. Aegilops 48 Evaluation Lab.-PGRI, NARC
“ Sub-total: 5880 -
60647

Grand-total;

’ .. =50~ -



INTRODUCED GERMPLASM

CROP SPECIES = NO. OF ACCESSIONS

SOURCE

Cereals
Legumes
Oilseed

RECEIVED DURING 1994-95:

Wheat
Barley .
Sorghum
. Wheat .
Barley
Mung bean
Cowpea
Phaseolus
Wheat
Barlcy
Chickpca
Lentil

. Sub-Total:
THROUGH EX[’E_DITI_ON:

Cruciferous .
Oilsced & Vepetable

Cereal
Fruits
Chickpea &
Lentil

-~ Sub-Total:

Grand T O.tai:

5736

34

31
20

505
278

1058
178
134

104
162

578

7312

Upto June, 1994
National & Intemational
Cenlres

WANA Region {1PGRI
WANA Region [PGRI
CRP (Sorghum) NARC
NIAR - Japan

NIAR - Japan

NIAR - Japan

NIAR - Japan

NIAR - Japan

NIAR - fapan

NIAR - Japan

USDA - USA

USDA - USA

PARC/MATF/ICA

PARC/MAFL
PARC/MATF/IICA
PARC
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EXPLORATION AND COLLECTION
DURING 1994-95:

leu:cifer'ous Oilseeds and Vegetable germplasm from
Punjab and NWFP (PARC/JICA joint venture)

Collection of temperate fruit and nut species from
Northern mountains (PARC/HCA joint expedition)

Cereal 'collectin‘g mission in Punjab and NWFP.
- (PARC/MAFF - Japan)

Chickpea and Lentil expedition in Punjab (PARC)
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CRUCIFEROUS GERMPLASM
COLLECTED FROM PUNJAB AND NWIP

SNO. - GENERA AND SPECIES NO. OF FREQUENCY
SAMPLES (%)
1. Brassica rapa ssp. campestris (L..) 20 11.24

clapham (Brassica campestris L.)

2. Brassic'a rapa L. | 4 2.25
(B, campestris L. var: rapa) ' '
3. B.napuslL. 1 . 6.74
4. _B_.ioleracezi L. var; botryts L. | 12 | 6.74
5. ,&jgn_c_é@ (L..) Czem. et Coss. 42 o 23.60
6. Eruca sativa Mill R 52 2921
7. RaAphanus sativus L. 31 17.42
8.  Sinapis alba L. - | 2 1.12
9. Solanum melongena L. - 3 _ ~Les
Total: - 178 100,00

" DISTRICTS EXPLORED:

PUNIJAB:  Attock, Chakwal, Mianwali, Bhakhar, Layyah, Muzaffar Ghar,

Multan, Rahiin Yar Khan, D.G.Khan, Sargodha, Khoshab
NWFP: | _ ' D.1.Khan, Bannu, Karak, Laki Marwat, Kohat, Peshawar, Charsadda,

Nowshera

DISTANCE COVERED: 5000 km in 18 days
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FRUIT GERMPLASM COLLECTED
FROM NORTHERN MOUNTAINS

SNO. GENERA AND SPECIES NO.OF  FREQUENCY

SAMPLES (%)
N Amygdalus communis L. - 59 7 - 56.73

(Prunus amygdalus)

2. Anneniaca vulgaris Lam. 40 . 3847 |
(Prunus armeniaca L.) '

3. Prunus domestica Lam. 2 1.92
4, Prunus vulgaris Mill. 2 ' 1.92
(Prunus persica (L..) Batsch,)

5. Pyrus pashia Hamilton ex D. Don, 1 . 096
Total: 104 100,00

DISTRICTS EXPLORED: Abbottabad, Gilgit, G]]iZﬂt',SkZil'd‘l, Gan.gc'hé

: ' - and Chilas (Diamex)
ELEVATION: 1450 - 2650 masl

DISTANCE COVIERED: 3500 Kim in 22 days.
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NUMBLER OF SAMPLES COLLECTED
DURING CEREAL EXPEDITION

S.NO. GENERA AND SPECIES NO. OF FREQUENCY
SAMPLES - (%) '
1.. Triticum aestivuin L. B 104 | 77.61
2. T. durum Desf. - 2 | 1.49
3. |  Hordeum vulgare L. 21 15.68
4, Secale cereale L. 2 1.49
5 Zea mays L. - 4 - 2.98
6. | | Brassica spp. 1 0.75
| Total 134 , 100.00
AREA EXPLORED: Abbottabéd, Swat,. Peshawar, Murree & Chakwal '
| ELEVATION: 580 - 2000 mas| |



MATERIAL COLLECTED DURING Cl—lICKPEA & LENTIL
EXPEDITION FROM PUNJAB (MAY, 1995).

S.NO. CROP SPECIES ' NO. OF - FREBQUINCY
: | SAMPLES (%)

1. ~ Chickpea (Cicer arietinum) 67 | 41.36

2. Lentil (Lens culinaris) | 82 50,61

3. Brassica (Brassica spp.) | 6 3.70

4, Barley (Hordeum vulgare) _ 4 _ 247

5. Millet (Pennisetum americanum) J 0.62

6. Sorghum (Sorghum biocolor) : 1 0.62

7. ' Oat (Avena sativa) - 1 _ 0.62
TOTAL: | 62 100.00

DISTRICTS EXPLORED: Mianwali, Layyah, Bhakhar, D.G. Khan, Multan,

Khoshab, Bahawalnagar, Gujranawata, Narowal and

Sialkot,
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EXPLORATION AND COLLECTION LAB.

FUTURE PLANS 1995-96
Collection of chilii and vegetabiés [rom different
~agro-ecological regions of Pakistan.

Collection of sorghum and millet from Punjab, Sindh
and Baluchistan.

Collection of Pisum sativum and related wild species
from NWFP, in collaboration with ICARDA.

~ Collection of range land species from Baluchistan in
collaboration with ICARDA.
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RESEARCH PLANS 1994 - 95

Consewat:on/plcselvatlon of sceds ofc:op germplasm under active and base

coliection,

Effect of temperature and seed moisture content on seed viability of

different crops during storage

EXPERIMENT FACTORS:

Speciés: ' - 5 (Brassica, Sorghuin Egyption Clover,
Oats, Mungbean) |

Temperatures: ' B - 5(-20°C, 5°C, 25°C, 37°C & 50°C)

Storage media: 2 (Vacuum vs: Non-vacuum)

Moisture contents: 3 (3-6%, 6-11% & 14-16%)

Storage Period: 24 Months

Effect of different temperature and storage media on seed viability of wheat

and barley during storage
EXPERIMENT FACTORS:

Species: 2 (Whéat & Barley) |

Temperatures: 5 (-20°C, 5°C, 25°C, 37°C & 50°C)
Storage media: 2 (Paper & Al.foil bags)
Storage Period: _ 12 Months

Effect of seed ageing on physiological parameters and DNA Polymm phism
of rice and soybean

.. =58~



GENEBANK AND SEED PRESERVATION LAB.

FUTURE PLANS 1995-96
Lffect of Ageing on Physiological and Biochemical
paramelers of different crops during storage.
To investigate the 's_e_ed_ leachate and viability of
different crop germplasm and the testing through

clectrical conductivity.,

Experiments on preserving recalcitrant species and to
study their storability behavior and viability.

Maintenance of crop germplasm under Active and
Base collection.

Germplasm distribution and exchange for utilization
In crop improvement programmes.-

Publish germplasm inventories/catalogues and to
disseminate information. '
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1R 2R

IMPORTANCE OF SEED HEALTH IN GERMPLASM

Seed storage in genebank prulong's the longevity of

seeds and associated seed borne pathogens.

Seed distribution is important in the splead of plant
pathogens. S

Seed contamlmtlon reduces the Ion;,ewly of seeds
in benebank :

Seed contamination also causes cross.

contamination.
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Incidence of sced borne pathogens in
germplasm collections (on-going). '

To identify seed borne pathogens in
germplasm collections and determine the
relation with ccology of collection sites.

~ To check the spread of seed borne pathogens

with germplasm distribution.

Almost 500 accessions of rice has been
investigated for fungal and. bacterial
contamination. The accessions collected from
Sind and  Baluchistan = were -highly
contaminated as compared with collection

from Swat and other parts of NWEP,

So far _187- accessto_n_s of mung and fnash
germplasm have been evaluated with seed
bome viruses. Eighteen accessions of Mash
have been fuund contammated with !eaf
crinkle virus.

Sixty two ace essions: of Ientli have been

processed to- determine the viral and fungal
con_tanmlalion. '

-One hundred accessions of sorghum has

been processed to determine the seed borne
fungi.

‘One hundred and seven accessions of mash

& mung germi'asm have been progessed (o
determine seed borne pathogens:
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Proj 0. 2: Effect of contamination by pathogens on seed

longevity (on-going).

Objective: To determine seed viability losses due to seed

infestation.
Materialg: = . Lowpea seeds infected by black eye mosaic virus.
- Chickpea seeds contaminated “with Ascochyta
1abiei, o
- Healthy seeds of the above genotypes.

- "Ef'fe'c_t' of contamination at 20 to 18 oc will be

detenmined under duration of ten years.
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jechive:

Materi:

Meﬂ)

Influence  of propagation methods on
incidence: of seed bomme pathogens in

germplasm collections (on-going).

~ To find out appropriate practices to

minimize seed borne contamination.

~Mung and Mash bean  germplasm

multiplication  with a_pprobi‘iate protective
measures and find out the sﬁita_ble
prdpagation technique with minimum seed
contamination. - The ‘mode of primary
infection of Ascochyta blight in chickpea is

being investigaled to get clean seeds.

-65-



Project No, 4;

Objectives:

Achievements:

Acquisition of exotic germplasm and post

entry quarantine (on-going).

To impott gernmplasm of different crops
suitable for different ecologies and their

evaluating and documentation.

Post entry quarantine for minimizing the risk

of entry for a new discase.

“The Inventory enlisting the material

tmported from 1981 to 1994 has been
compiled. During the last year, the plant
germplasm . of pineapple (3 variet}ie_s),
waterimelon with cream skin and flesh ( 5
variéties), Iavendér, medicinal plants; rice,
cowpea, chilly, barley, lentil, guava, muﬁg,
soybean and medicinal plants etc have been
imported mainly from - Japan, Brazil,
ICARDA, Australia and USA. The material

is being evaluated. Some seeds of lentil

imported  from  ICARDA  were found
contaminated with pea seed bome mosaic -

virus,
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- Proje '5;

Objectives;

- Materials:
Summary of Progress:

Screenilig- of Rice Germplasim  against
brown Leaf Spot and Foot Rot of Rice
(New). -

To find out the source of resistance agaiust

" brown Leaf Spot and Foot Rof of Rice -

- Rice Germplasm

Inoculum’ of Helminthosprium oryzae and

Fusarium moniliforme,

254 accession are being screened.
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Project No. 6:

Objectives.

Matenals:

Screening of Sorghum germplasm  against
Brown Leaf Spot caused by

Helminthosporium turcicum (New).

To find out source of resistance against

‘Brown Leaf Spot

Sorghum germplasim

_ Inbc_uium of Helmin't_hqsprium turcicum



Proje
Objectives: .
Summary _of progress;

Greenhouse cvaluation of peanut, soybean
and urdbean (mash) germplasm for the

detection and identification of seed-borne

viruses (on-going).

Detect, identify and characterize the seed-
borne viruses in peanut, soybean and

urdbean germplasm to kiow the virus

* contaminated lines and to produce virus-free
‘seed for distribution among the breeders

.and other researchers.

Thirty accessions of peanut, 10 of soybean
and 50 of urdbean have already been tested.
In mash urdbean icaf crinkle virus (ULCV)
has been detected. The natural seed

transmission rate of ULCV was 5-12%.

~ The peanut and soybean accessions were

found free of any virus disease. The

experiment is still in progress..
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Pro) 8: | Screening  of cowpea genn_pl.asm_ for
- resistance  against cowpea aphid-bome
mosaic virus(CABMV) (New),

Objective: _ To identify sources of resistance against
CABMY for breeding high yielding resistant

cowpea cultivars,

Summary_of progress: - After evaluating seeds of local cowpea
| ' varieties an isolate of CABMYV has'béen

| obtél_incd and its pure culture is being-

maintained for testing cowpea germplasm for

resistance.
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Prd'e

Mat

 Suma

9.
ials and methods:
of ess:

Study on inheritance of immunity in cowpea

‘against blackeye cowpea mosaic -virus

(BICMY) (on-going).

The following cowpea genotypé's found

immune to BICMV will be grown in pots

under greenhouse conditions; I'T 8-2089-3,
IT 86D-880, IT 86F-2062-5, 1T 92 KD-26-2-
[ IT 90 K-56, IT 90K-76, IT 86D-1010, IT

87D-611-3 and TVU-7676. The most

su.sceptible genotype (Pusa Phalguni) will

“also be plarfed. The crosses of the immune

genolypes will be made with -sus‘ceptib}e one
and hybrid seed will be collected.  The Fi
will be raised in pots and tested by sap

inoculation method using BICMYV isolate. F2

will élso be tested with BICMYV isolate and

segregation pattern will be determined using

chi square fest.

The crosses of the immune lines with
susceptible one have already béen made and
the F1 is being grown to test against BICMV

inoculum.
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Project No. 10;

Objectives:

Material and Methods:

2)

3)

D
2

Studies on the seed mycol]bra_‘of vegetable

- crops n Pakistan (New).

Identification of fungal pathogens associated

with the seeds of the vegetables.

Estimation of percentage of seed bome

~fungl.

To .record the prevalence of fungal

- pathogens . in  different varieties and in

different locations.

‘Blotter paper method

Agar plate method

Cabbage,' Cauliflower, Can‘ots, "Radish,

| Tumip, Pea, Chilies, Tomato,'Brinja!,

Okra, Cucurbits |
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PUBLICATION

Z. Ahmad. (1 994).'Resiricti01l Fraglﬁent Length Polymorphism (RF'LP)'
analysis of Psendomonas isolated from rice seedlings. Paper presented
in National Seminar on "Genetic Resources of Cereals and their
utilization in Pakistan” held at lslamabad from February 8-10, 1994.

Proceedmg,s in press.

Z. Ahiﬁad‘ M. Bashir; K. Nakashima; T. Mitsueda and N. Murata.
Occurrence of Bermuda grass white leaf caused by Phytoplasma spp.
in Pakistan. Pak. J. Botany. 27(1), In prcss

R.iaz, Z:'T. Mitsueda and Z. Ahinad (1995). Seed borme fungi of rice
collected from Pakistan. Submitted to Plant Genetic Resources

Newsletter 103, In press.
M. Bashir; Z. Ahmad; Z. R'iaz and B.A. Malik. Sources of immmunity

in cowpea against blackeye cowpea mosaic potyvirus. Accepted in

Pak. J. Phytopathology.
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FUNCTIONS OF DATA MANAGEMENT LAB.

¥ Dmeentation .o'f Germplasm collection
- (Passport data).

*  Publishing of catalogues.
*  Analysis of data.

General maintenance of computers

*

Training of PGRI scientists.
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ACHIEVEMENTS

Data entry of almost 7,000 accessions  of
Germplasm collection which is more than 80% of
the collected data.

Data-editing,fecheel_dng and matching passporl
data with genebank. -

Generated different types of reports.of following
Crops:

wheat, barley, rice, maize, sorghum, millet,
chlckpea lentil, mash & mung, vegetables and
oilseed crops etc.

Statistieé] Analysis. of ’fo]lowing crops:

wheat, barley, rice, maize, sorg,hum clnckpea and
mash & mung

Publishing eatelogs of Wheat, Rice and ckickpea.

Provided service facilities to scientists.
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PASSPORT DESCRIPTORS

Accession Number
Species |
Local Name
Collectmg Insmute
Country. of Collection
District

Location of Site
Longitude of Site
Collection Source
Type of Sample
Sowing Month |
Topography

Site

Soil Texture

Genus

Sub-species -

- Collection Number

Date of Collection

Province/State/Region |

| I own

1 Lamude of Site

Almudc of Site

- Status of S‘lmple

llusbandly

- llatvestmg Month

Soil Color

Stoniness

Drainage



Discriptor state
Wwild

| Farmland

Farm stote

Backyard

D.iscrintor slate
Wild
Weedy

Breeder's Line

TOPOGRAPHY:

Discriptor state

Swamp
Flood Plain
Plain level

Undulating

HUSBANDRY:

Discri_ptof state
Shifting
Imigated
Trahsp]anted

Terraced

CODING CONVENTIONS

COLLECTION OF SOURCE:

STATUS OF SAMPLE:

Code Discriptor state
i Village Market
2 Commercial Market
3 Institute
4 Other specify)
Code Discriptor state
1 Primitive Cultivar/Landrace
2 Advanced Cultivar bred)
3 Other specify)
Code Discriptor state
1 Hilly
2 | Mountainous
-3 Other specify)
4
TYPE:
Code Discriptor state
~Yes No Vegetative -
I. - D | Seed _
Yes No  Both
Yes No

-71-
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5
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7

3
Code
4

5

6
Code
5

6
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SOIL COLOR:

Discriptor state

Black
Brown
- Red

SITE:

Discriptor_state

. Level

Slope

STONINESS:

Discriptor state
None

Low

SOIL TEXTURE:

Discriptor state '

Sand
Loam

Clay

DRAINAGE:

Discriptor state

Poor

Moderate
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© o
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Discriptor state

Ol'ﬁl]ge
Yellow

Other specify)

Discriptor state

Sutnmit

Depression

Discriptor state

Medium
Rocky

_ Dis_crintor stafe

Silt
Highly Organic

Discriptor state

 Good

-Excessive
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DATA ENTERED DURING 1994-95

EXPEDITION NAME | 'TOTAL ACCESSIONS

WHEAT COLLECTION (1981) 791
FRUIT COLLECTION (1982) 107
CHICKPEA & LENT (1982) | 666
CEREAL COLLECTION (1982) | 145
MUNG & MASH (1982) 421
FRUIT COLLECTION (1983) 281
LENTIL COLLECTION (1983) 234
VEGETABLE (1983) - 85

" CEREAL COLLECTION (1983) | 80
RICE COLLECTION (1984) 147
CHICKPEA (1985) - - - 358
RICE (1985) D 201
AEGILOPS & TRITICUM (1986) - o 105
WHEAT (1986) = . | | 170
FRUIT (1986) = - C209
MINOR MILLET (1987) - 253
RICE (1987) o | 1]
PEARL MILLET (1989} = e k1
WILD SPECIES (i98%) - .~ 53
CEREAL (1989) = . 700
WHEAT (1990) 3T
LEGUMES (1991) SRR 316
CEREALS (1991) S 123
CHICKPEA (1992) - 195
WILD CICER (1992) . . N | 37
WILD FORAGES (1993) | 106
BRASSICA (1994)° . 184
WHEAT & BARLEY (1994) I3
CHICKPEA (1995) '_ R 100

LENTIL (1995) o R 63

Y



No. of Accession

Distribution of Passport Data

3500

3000

2500

2000

1600

1000

500
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" DATA EDITED DURING 1994-95

'EXPEDITION NAME | YEAR
WHEAT COLLECTION 1981
~ FRUIT COLLECTION 1982
'CHICKPEA & LENT 1982
~ CEREAL COLLECTION 1982
MUNG & MASH o 1982
FRUIT COLLECTION 1983
LENTIL COLLECTION 1983
VEGETABLEL COLLECTION 1983
RICE COLLECTION 1984
CHICKPEA . 1985
~ RICE T 1985
 AEGILOPS & TRITICUM 1986
 WHEAT 1986
~ FRUIT ._ 1986
 MINOR MILLET | - 1987
~ RICE S 1987
PEARL MILLET 1989

WILD SPECIES e | 1989
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Listing Passport pata

Accesalon Speclen Local bate of Coll / Denor Coun Prov District Town/Village
to. Name Collection Institute -try ince

PAK3256 O.SATIVA DESI BASMATI) 28/10/89 PARC/NIAR PAK PUNJ FATSALABAD SHAHROT

PAK3257 O.BAPIVA DESI BASMATIY 28/10/89 PARC/NIAR PAK PUNJ FAISALABAD SHAHKOT

PAK3I258 Q.5ATIVA CHOBR . 28#]0/89 PARC/NIAR BAK PUNJ FAISALARAD BANGLA SEALWALA

PAK1Z59 0.SATIVA CHOBA 1 28/10/89 PARC/NIAR PAR  PUNJ FAISALABAD CUAK 5??

PAKI260 G.SAfIVA CHOBA 2 28/10/89 PARC/NIAR PAK PUNJ FAISALABAD CHAK 527

PAKI261 O.3ATIVA CHOBA 1 28/10/89 PARC/NIAR PAK PUNJ FAISALABAD CHAK 527

PAKIZE2 O.SATIVA DESI BASMATI 28/10/89 PARC/NIAR PRK  PUNJ FAISALABAD CHAX 608

PAK1263 O.SATIVA CRARA '28/10/89 PARC/NIAR PAK PUNJ FAISALABAD - CHR¥X 608

PAK3I264  0O.SATIVA BARA 1 ZB/iOIBS PARC/NIRR PAK PUNJ  FRISALADAD CHABI

PRKI265 0.SATIVA BARA 2 28/10/89 PARC/NIAR PAK  PUNJ :FAISALABAD CHABY

PAKI266 Q.5ATIVA JHONA 29/10/89 PARC/NIAR PAK PUNJ  SAHIWAL CHAK 187

PAK3I267 0. SATIVA RATTAR 29/10/89 PARC/NIAR PAK PUNJ SAHIWAL CilRK ;B?.

PAK3268 O.S5ATIVA RATTAR (RWHED) 29/i0/39 PARC/NIAR PAK  PUNJ SAHIWAL CHAR 187

PAK3IZEG O.5ATIVA BASMATI 29/10/89 PARC/NIAR PAK  PUNJ SAHIWAL CHAK 13?

PAKIZTO0 3. SATIVA BASMATI 29/10/89 PARC/RIAR PAK PUNJ SARIWAL CHAX 187

PAK3Z71 O.SATIVA CROBA 29/10/89 PARC/RIAR PAK  PUNJ SAHIWAL CHAK 187

PAK3272 O.8ATIVA KERNAL BASMATI 29/10/89 PARC/NIAR PAK PUNJ SAHIWAL CIQBAL NAGAR

PAK3IZ273 O.S5ATIVA CHOBA 29/10/89 PARC/NIAR PAR PUNq SAHIWAL 1QAAL NAGAR

PAKI2T4 0.5ATIVA DESI BASHMATI 29/10/89 PARC/NEAR PAK PUNJ FKHANEWAL . SHAMKOT

PAK]Z?S C.SATIVA BARA/CHOBA 29/10/89 PARC/NIAR PAK PUNJ KHANEWAL SHAMKOT

PAKI2TE C.S5ATIVA BASHMATI 29/10/89 PARC/HIAR PAK  PUNJ KHANEWAL  SHAMKOT

PAKBZ&? C.SATIVA BASMATI 29/i0/89 PARC/NIRR PAK PUNJ KHANEWAL SHAMKOT

PAK3Z278 C.SATIVA DEST BASMATI 29/10/8% . PARC/RIAR PAX  PUNJ MULTAN HMURAD WALA

PAK12TS 0.3ATIVA RATTA : 10/10/89 .PARC/NIAR PAK  PUNJ MULTAM KUIWALA

PAKI280 O.8ATIVA KATCHA DASMATI 39/10/89 PARC/HIAR PAK - PUNJ.  MULTAN KUIWALA

PAK3IZ201 O.5ATIVA CHOTA BASMATI 30/10/89 PARC/NIAR PAR PUNJ HULTAN KUIWALA

PAKIZ202 O.SATIVA KERNAL BASMATI JOIlQ/ﬂg PAHC/NIAR BAK  PUNJ KHAMNEWAL MASTPUR

PAK3IZ2B3 O.SATIVA KERNAL BASMATI 30/10/89 PRRC/NIAR PAK PUNJ JHANG MAUZA QRDINI

PAKIZ2BG 0.SATIVA CHGBA 3o/10/89 PRRC/NIAR BAK  PUNJI - JUANG . MAUZA QQDiM!

PAKIZBS 0.3ATIVA KERNAL BASMATI 30{10/89 PARC/NIAR PAKE  PUNJ  JHANG SAbAHUSSnINABAD

PAKIZB6 0.5ATIVA KERNAL BASMATI 30/10/89 PARC/NIAR PAK  PUNJ JHANHG SJ\DAHUSSRINAEAﬁE

PAKIZET O.5ATIVA DESI BASHMATI ~30/10/89 'PARCfNIAR PAK PUNJ JHANG §AQAHUSSAINABAD

PAK3208 O.8BATIVA CHOBA J0/10/89 PARC/HIAR PAK PU&J JHANG SADAHUSSAlNRBADl

PAK3289 . 0,.SATIVA CHOBA CHIGARWALAJ0/10/89 PARC/HIAR PAK ~ PUNJ JHANG SADRHUSSAINABAD

PAK3I290°  O,'SATIVA KERNAL BASMATI 01/11/89 PARC/NIAR PAK  PUNJ  KIUSHAB SIﬁwALA: o

PAKIZ91 ° O.SATIVA JHONA LAL 01/11/89 PARC/NTAR PAK PUNJ RHUSHADB STHWALA

PAKI292 Q. SATIVA JHONA 01/11/89 PARC/NIAR PAK  PUNJ KHUSHAB SIHWALA .

PERK3I293 O;SATiVA RATTAR 01/11/89 PARC/HIAR PAK  PUNJ KHUSEHAB. SIHWALA

PAKI294  O.5ATIVA CHINT 05/11/89 PARC/NIAR PAK AK. - MAJHOI

PAKI29% O.SATIVA CHAWAL 06/11/89 . PARC/NIAR PAR " ALK, -

SUNDRT BAND)
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Liating Pagaport Bata

Locatlion Lati Longi Alti ﬁ B c b E F G 1l I Jd K I M
Ltude tude tude

58 KM S SHEIKUPURM - - 250 2 1 Y 1 Y N 6 10 - 3 2 1 1 3 1 2
50 KM 8 SHEKKUPURA - - 250 2 4 Y 1 Y R 610 3 2 1 1 31 1 2
15 KM 8 FAISALABAD - - 240 2 4 Y I Y R 610 31 2 1 1 3 1 2
30 KM S FAISALABAD - - 240 2 4 Y I YW 610 3 2 1 1 3 1 2
30 KM § FATSALABAD - - 240 2 4 Y I Y N 610 3 2 &+ 1 3 1 2
30 KM S FAISALABAD - - 240 2 4 Y I Y N 610 3 2z 11 3 1
20 KM § SAMUNDRI - - 240 7 4 Y LY - 610 3 2 1 1 3 1 2
20 KM § SAMUNDRE - - 240 2 4 Y.1 ¥y nm 610 31 z 11 31 1 2
47 KM SE SAMMUNDRI - - 240 2 4 Y I Y - 616 3 2 1 1 3 1 2
47 ¥ SE SAMMUNDRI - L 240 2 [] Y I ¥ o 6 10 3 2 1 1 3 2
15 KM 5W SAHIWAL - - 200 2 4 Y I N N 710 3 2 1 1l 3 1 2
15 KM SW SAHIWAL - .- 200 24 Y I Y M. 610 3 2 1 1 3 1 2
15 KM SW SAHIWAL - - 200 2 4 Y I Y M 610 3 2 1 1 3 1 2
I5 KM SW SAHIWAL - - 200 2 4 Y I Y M 6 10 3 2 1 1 3 i 2
15 KM SW SAHIWAL - - 200 2 4 Y I ¥ W 616 3 2 1 1 3 1 2
15 KM SW SAHIWAL - - 200 2 4 Y 1 Y - 610 3 2 1 i 3 it 2
69 KM SW SAHIWAL - - 100 2 4 Y I Y ® 610 3 2 1 %y 3 3y 2
69 KM SW SAHIWAL E T - 100 2 4 Y 1L YK 610 3 2 1 Py o1 2
15 KM 8W KHAREWAL - - 170 2 4 Y I ¥ N 610 3 2 1 % 3 1 2
15 KM SW KHUANEWAIL - - 170 2 4 ¥ I Y N 61C 3 2 1 1 3 1 2
15 KM SW KHANEWAL - - 170 2 4 Y I Y - 610 3} 2 1 1 31 1 2
15 KM SW XHANEWAL - - 170 2 4 Y I Y - 710 % 2.1 1-3 1 z
17 K NE MULTAN - - 170 zZ 4 Y I Y R 610 3 2 1 1 3 1 2
36 KM NE HULTAN - B 150 2 4 Y I Y - 6183 2 11 3 1 2
36 KM NE MULTAN - - 150 2 4 Y I Y N 610 2 2 1 t 3 1 2
36 KM NE MULTAN - - 150 2 4 Y r v a 610 3 2z 1 1 3 L 2
59 KM NE MULTAN - - 150 2 4 Y 1 Y N - B10-°2 7T L 1 3 1 2
18 XM SW JHANG - - 180 2 4 ¥ 1 YR 610 3 2z 1 1 3 1 2
18 KM SW JHANG - - 180 2 4 Y 1 Y R 810 3-2 1.1 3 % 2
55 Kit ME JHANG - - 180 2 4 Y I YN 710 3 2 1 3y 31 1 2
55 KM NE JHANG - - 180 2 4 Y I Y N T1i0 ) 2 1 1 3 1 2
55 KM HE JHANG - - 190 2 4 ¥ I'Y - 710 ¥ 2 1 1 3 1 2
55 KH NE JHANG - - . 180 2 4 ¥ 1T Y H 710 3 2 1 1 3 1 2
55 KM NE JHANG - - 100 2 4 Y 1 Yy ® 710 3 2 1 1 3 i 2
6 KM N KHUSHAB. - - 220 2 4 Y I Y ® 710 3 2 11 3 1 2
6 XH N KHUSHAB - - 220 2 4 Y I Y W T 3 -2 i 1 3 1 2
6 XM N XHUSHAB - - 220 2 4 Y 1.y m 716 3 2 1 1 3 1 2
6 KM N KHUSHAB . - - 220 2 4 Y 1 Y H 710 31 ‘2 1103 1 2
18 K FROM MUZAFARABAD - - 840 14 Y I Y ¥ 510 6 2 1y 02 2 1 2

' - - 12400 2 1 ¥ I Y Y 610.6 3 1 2 3 3 2

48 KM FROM MUZAFARABAD TO LEPA

o o

H

Source D

Status L E:
Shifting Y/NF:

Irrigated I/D
Transplanted Y/#
Terraced Y/N

G: Sowing Monrth
1 Harvestlng.nouth
1: Topography

83—

J: Soil Color

K3
L

Site
Stany

H: Soil Texture

N: Drainage
0: Type




DONATED DISCRIPTORS

Accession Number Genus/Species
Donating institute Donor Number

EVALUATED DISCRIPTORS

Days to heading - Flag leaf length

Flag leaf width - Spike length

Days to matuﬁ_ty Plant height | |
Growth habit Number of spikelets per spike
Plant vigor - No. of leaves below ear
Stem thickness ~ No. of nodes per main tiller
Stem colour : ~ Leave sheath colour

Auricle colour | Awnedness

Flag leafl position | Spike density

Glume hairiness | -~ Glume colour

Lodging susceptibility

Bl
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