. AGENCY FOR INTERNATIONAL DEVELOPMENT .. : , g FOR A'D USE ONLY
WASHING TON, D. C. 20823 . .
o BIBLIOGRAPHIC INPUT SHEET = ATl #/6
i A. PRIMARY : :
1. susiect | Serials R - e Y-AF00-1400~G570
. CLASSt ~ . —

B. SECONDARY

_FieamoN 1 Agricul ture--Plant production--Legum1nous grains and vegetables--Asia

2. TITLE AND SUBTITLE

Progress report: 1967

3. AUTHOR(S)

(101) USDA/ARS, Regiona1 Pulse: Improvement Project (Iran India)

4, DOCUMENT DATE 5. NUMBER OF PAGES 8. ARC NUMBER
1968 . - 205p. . arc IR633.3.R336
7. REFERENCE ORGANIZATION NAME AND ADDRESS

USDA/ARS

8. SUPPLEMENTARY NOTES (Sponsoring Ordnnluﬁon. Publiahers, Availability)
(Research summary)

9. ABSTRACT

"10. CONTROL NUMBER . -~ ©~ = . % o ' Lo © | 11. PRICE OF DOCUMENT
PN-RAA-922 R X A -
12, AosscmP'rons‘ Lo s e e E e 713, PROJECT NUMBER
Asfa . B T R TP 1
Grain legumes . . St |14 coNTRACT NUMBER
- s s o pash RA(AJ)3<00. Res .
15, TYPE OF DOCUMENT

(AID 8001 (4e74) " -



"REG ON PULSE ROJECT :

.,~u. s. Deparhn t 'of Agriculture, Agricultural Research Service. |
T 3 _W.fi_Agency for International Development

'Cooperating

i:Ind:I.an Couneil of Agricul'tural Research
E'Indian Agricul'lmral Research Inatitute
;Agricultm-al Universities S

PahlaviUniversity fState Depart.ments of Azricultm'e



< Administrative -

© P.H. vanb Schaik

Lillian Mahvi
Bernice Ryan
Jerry Ellini ,
Jafar Afshar

vBreed:[ng

- K.H. Evans
-~ Mohamed Moaddab
=~ Mehdi Khosro-
shahin,
- Jamshid Jafari
= Ali Ellini
= Ahmad Sarrafi

, Soils-Ag!onomx

- = G.M. Horner
- = Masoud Mojtehedi

: Patholog

- W.J. lK.aiSer
- ‘Mo Okhova't S
= ‘Darioush Danesh

‘: Entomology ‘

- 5., Wilson
= G.R. Ragssoulian
=  Kerim Kemali

Regional Project Coordinator,
transferred to India,May 1967. . =
Admin. Assistant,resigned October, 1967,
Admin. Assistant,replaced Mrs, Mahvi,
Clerk-typist. R
Government relations advisor.

RPIP
RPIP .
GOI/Plan Org.

GOI/Plan Org.
GOI/Plan Org,
Karaj College. -

Iran Project Leader ‘since May, 1967,
RIP o

RPIP

‘RPIP. -~

-G0I/Plén Org.




Ei
-
Y

Administrative

= P,H, van Schaik
- W.E. Lansing
R.K, Sharma
Nanak Singh

vxegional Project. Coordinator
‘Administrative Officer .

.Adminis*-vative Assis;ant %
Secretaxy c o

- P,C. Bector ‘  Senior-c1erk
Breeding -

- R.M. Matsuura - RPIP

- V.R, Gadwal - RPIP

RPIP

RPIP o
GOI/AICPP- - IARL
GOI/AICPP - IARL:

M
R
¥, Narayan
.L. Tiwari
M
P

. Jeswani
. Singh

‘Soils-Agronomy

‘R.J. Davis Fe;  RPIP
-C,S. Saraf , =" RPIP-
S.N. Kapoor - < RPIP
S L. Choudhury = ‘GOI/ALCPP -

IART
athologx o

F.J. Williams' - REIP

B, Baldev ' - ‘RPIP -

K.S. Amin. .~ RPIP -
-“G.S. Grewal - i ~GOI/AICPP

-Entomologz

- K.E.. Gibson = & RRIR
< P.V. Ranga Rao- " .= QGOI/AICPP

=o0o-;



TABLE OF CONTENTS

T L Byl gt T e ey
AC.O’.OQ'(IO.llf..IOrtrl.@.QJh..,d.w\Aw%

;New Varieties. ;
fLéntilsntqoooo

Ch1Ckpeaanooon;;;oo o-ooonoo.ooaouonoc.r.ocaooooooocnoc 18
Beans................-....................{-...-. oo 44
?cowpeascucon.o-a-o-uootooa‘cooo-a-oo-oanootooooctoo-ooomﬁf%fzs

Mungbeans....l...'..'..‘..‘...'...........‘...l....l..l ‘80

soil and crop mmgment. . LI ) . . A.v'~.‘.'.".».”; 0 L] ..'.‘. oo .'. L] ‘.. .

'Summéry.................-eaoo..-;;..-..-.-............. 86
Date of Plsnting...........-..............-............ _86
Plant Population den81ty.onuonnooooooooucoooo-cocoooooo 81
Herbicides............................................r.« }'93‘
Irrigation - Di8EABES .t ettt ivisrtrencesineiionnonescsas 93.
Irrig&rion - fertilization.............-............... S 96'
Irrigation - fertilization, Pahlavi Univetsity,Shiraz.. 99
Plant Path°1°8y000-00.-o-cocaocaoccoooouot;o;o oy  ;;;;%'." '103.
‘Smar‘y.;..............v.....;v...\..."...'.‘;“ ...;.'. ‘ .103

‘BeanSiiicsetsceisenasess
‘Broadbeans............. |
,ChICkPEGSQno-oooooouooooo: ’foooc%oo% Y éib;i ..1Q§;
CWpeas‘.‘...........'...;. .v'..........v.v ..:‘.'..» 118
Mul‘sbeans. L) .. LI N . oee ' ‘ LN ) .' '. .;.. LN NN .. ....‘ .... ‘.:’. ..(' LR ] 118

oioooooonoooooooo u......u,h5104

owoc.ooc.ooncy : Yo ) 108

Entmology.............‘......v..A.-.."....‘...‘;.....‘...-'.';.... ’ 128
Mites’....-'t.O"l.l"....0....‘.‘0‘.......0.0...’.’..0.0.0.-' 129
"Aphids.'..c......'.....................‘l....l.....‘.... 130

fCrop protection........;...-)..o
‘Stored pulse pests.......
~Insect sterilization....
Insect Collection...:.e. :
.NematOIOSY.ocooooa.cooooo“ 08000000t s0e 000 X SRR 36f




INDIA:

.vé;ié£51 ImPt°vemant0coo;oaoauwncnoooooa%bfc,t

Germplasm and Breeding Ptagram.......
Coordinated Varietal Triala..........v
Variety Release.........................-.

Soil and crop Management. ® 0 60 0GB O EOIES OB Pl e ',. 80 ... ."... ‘.:\. .‘\.”. . l
\Fertility = gpacing experihents (Chickpeas)......}........;
Fertility - spacing and fertility-inoculum (Moong & urd)...
Fettility - spacing and plant population (pigeon peas).....

‘T.Plant Pathologyl..'0.I.I;..l......ll..................I..‘..‘l‘."l.“.

chickpeas...‘C.0.0..".'.."‘.;.‘.......‘I...l...’...’.;..‘.M.A"V..:.‘.

Pigeon peas.‘..l.....‘...“
Field peas..........

 }Entdm°1°gyo¢-o-oi--cooooo-o(

~“R8bi - 1966/67....--.000-.0000
Bruchids....‘l.......'..
Protective SprayS..c..es
DbservationS..ceseseccces
Miscellaneous.eeeesesssssoeis

Khatif - 1967o-.-'ocooo-od;b;o  ‘ sees
Flea beetles......;..... ; ;ify
Protective Sprays........ : ;o;@
Observations............
Miscellaneous...cesoessss.

jb-oo-acto foocnc.o

Ai..l..".!.t




_‘4_ e e
OCOVRICWVMPWN

‘Lentils,

Lentils,
Lentils,
Lentils,
Lentils,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpegs,

Chickpeés,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpeas,
Chickpess,
Chickpeas,
Chickpeas,

JAgrohbmic Data:

Preliminary Yield Teat, Varamine.eeecsecoss
Lentils, Preliminary Yleld Test, Karaj..... y o
Uniform Yield: Test Ghazvin......Q.............-.......o..o14
Uniform Yield TeSt Varamin................................15
Uniform Yield Test, Shiraz.................................16
Uniform Yield Test KaraJ..................................17

black,
black,
vhite,
white,
white,
vwhite,
black,
black,
black,
black
white,
white,
white,
white,

‘ "ofc X . o‘og o‘l' 012

Preliminary Yield Test, Shiraz..seeeceecsscssessees20
Preliminary Yield TESt Karaj.....................23
Preliminary Yield Test Shiraz...........-.....-..26
Preliminary Yield Test, Karaj...............-....o29
Preliminﬂry Yield Test ShiraZ.........-...o.i....32
Prelimin&ry Yield Test KaraJ.......-.....-o.o....34
Uniform Yield TeSt ShiraZ........................35
Uniform Yield Test, Varamin....................-..36
Uniform Yield TeSt, Karaj.......-......o..........37
Advanced Yield Test SherZoooooooo-o.ooooooo-oootas
Uniform Yield Test ShirEZQQQQQQQoooooooooooon000039
Advanced Yicld Test, varaminooouo000-000000.00000040
Advanced Yield Test Karaj.......-................51
Advanced Yield Test Shiraz.....o................-42

International Yield Test, Shiraz.........................43
International Yield Test, KaraJ.....................oo...43

Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,
Beans,

PintO, Preliminary Yield Test Shiraz...o.coucooo-ooooooooo¢046
Plnto, Preliminary Yield Test KaraJ..........o.........-....47
Red Preliminary Yield Test ShlraZoooooc0000000500000500000048
Red Prelimlnary Yield Test, KaraJ.;..............-.....o-.o.51
Whlte, Prellminary Yield Test Shiraz.................o.o..-o56
thte, Preliminary Yield Test Karaj...........-.......-..-..59
Pinto, Uniform Yield Test Shlraz.....................o......63
PintO, Uniform Yield TeSt Varamin........................-o-64:
Pinto, Uniform Yield TeSt Karajoooo-ooo-ocoonoooococl'.o.‘..65'
Red, Uniform Yield Test, Shiraz................
Red Uniform Yield Test, Varamin..........-...o
Red Uniform Yield Test, Karaj.................
white, Uniform Yield Test, Shirazeeesssecssess
White, Uniform Yield Test Varamin........; qlocooooooo7o
White, Uniform Yield Test K&rajoo..oooo-on [ ‘ocoo.ooc.71'
International Yield Test KaraJ...........................oo.72

ZIIIIIZI;cﬂ.

Of‘...l.....69k

COWpeaS, Prelimln&ry Yield TeSt Karajoonoooooooo.onoocoaoooonoooooo76}
Cowpeas, Uniform Yield Test Varamln................u...o....o......78
Cowpeas, Uniform Yield Test, Karaa.................-............-...79
Mungbeans, Preliminary Yield Test, Karaj............................82
Mungbeans, Uniform Yield TBSL, Varamin..........................--.084
Mungbeans, Uniform Yield Test Khraa.................,............o.85
Effect of Date of Planting on Yield of Lentils & Chickpeas.eeessses:88"
Relation of Date of Planting to Grain Yield of Pulse Crops..........89j



52

“Influence of Roy & Plant Spacings on. growth of Chickpeas.......... 901;
Influence of Row & Plant Spacings on growth of Dry-beans..eseseees 91

Influence of Row & Plant, Spacings on growth of Cowpeas.sessssseses 92
Effect of herbicides cn weed control & yield of Pulse CropSecesesse 94
Influence of Frequency of Irrigation of Yield of Lentilseeceseceses 95
Influence of Irrigation & fertilization on Yield of ChickpeaS.ees. 97
Influence of Irrigation & fertilization on Yield of CowpeaS:eseceess 98

Disease Survey of 1967 Bean Variety Trial for BCMVieeeseesossssess105

Seed transmission of bean ccomzon mosaic VirusS.eseesecsscsscescsese 104
Natural infection of Chickpeas with bean yellow mosaic virus......115
Pathogenicity of 8 isolates of Rhizoctonia golani to Mungbeans....126
Vertical distribution of Rhizoctonia solani in a mungbean 'plant...127
Effect of Insecticides on mite populations in mMINgbeANS.s..s.ssess129
Effect of Gamma Radiation on spodoptera exigua (Pupates).eececessses131
Effect of Gamma Radiation on spodoptera exigua (larvae)s.eeseeess132
Effect of Gamma Radiation on spodoptera exigua (adults)...eceeesees133
Effect of Gamma Radiation on Eggs of spodoptera exigufieicscescscse13l
Effect of topical & oral application of chemosterilantS.eesceceseos135
Relative resistaice of mungbean strains to nematode...............137

' Yields of Mungbean Coordinated varietal tri8lsesieeesesverncassoes 42
"Yields of Urd Coordinated varietal trials.........................143

Yields of Cowpea Coordin&ted varietal trialso-.o0003000030100010001441
Yields of Arhar Coordlnated varietal trials..................-o.-.145

..Yields of Bengal gram Coordinated varietal triEISococoooooococoooo146

Yields of Lentil Coordinated verietal tri@lS.ceceecsesscossscsscessl4?
Yields of Khesari Coordinated varletal trials...................oo148
Yields of Peas Coordinated varietal trials........................149;

- Influence of Row & Plant spacing on Yield of ChickpeaS.eeesessssss151

Influence of fertilization on Yield of Cicerooo-oooooooooo-ooccooo151%
Result of Soil analysis at different locationS.cececesseesccsccsss156
Yield as affected by differential doses of N P K-oooooooooooooooo157
!1eld data, as affected by different levels.......................159
Yield data, as affected by different fertility levelSeceeseccocseess 160
Yield data, as affected by different fertility levelSeeesececcecees163
Yield date, due to varying fertility levels of late Urd beanses...166
Yield of Arhar (variety T21) as affected by varying plant popu....169
Yield of Arhar as affected by row spacing & fertility levels.e.es.170
Disease rating of Phaseolus aureus varieties.seseecscescescccscsses174
Disease rating of Phaseolus mungo varieties.......................176-

Effect of insecticide applications in the field on bruchid........180



FIGURES

'Mean seed yield of Chickpeaa (var.67 5024) for all treatments :

. (fertility 1rri’gation)0'..0.0.0...0"..0..0...l...’....'.ll'.l..~
Yield of Chickpeas as affected by irrigation............,.......f
" Effect of bean common mo88ic VIrUB.....ccevevececersscces

Symptoms of pea leaf rolls virus in Bountiful bean....... 2
Broadbean plants iufected with pea leaf roll virus.....ceveeeer.
Chickpea plgvta infected with alfalfa mosaic virus....cceececeeene
Chickpea planta 1n*ecteﬁ with gome strains of bean yellow mosaic
Cucumber mnGeL; virus. ai CHICKDEAB. v vvvrrervrncrasononraressons
Field inoculadion: ‘4tudies of Chickpea plants .....cecovvcevnvcse
Weight of seed (grams) from Chickpeas as effected by diff.viruses
Seed of Chickpea plants infected with bean yellow mosaic......., .

Greenhouse inoculation studies of Macrophomina phaseoli....... 5. .

Effect of isolates of AMV and CAMV on CowpeaAS...esveecsvessssccss
Effect of Cowpea aphid-borne mosaic virus (CAMV) . .....co000000e0
Symptoms of Cowpea plants infected with alfalfa mosaic virus....
Virus extract reactionS...cecccevrecsveccessssesssscsssesossesss

~ Bountiful bean plants infected with bean common mosaic virus....
‘Effect of mungbean mosaic virus (MMV)......cveevvevcncsocncosanse

Mungbean seedlings infected with Rhizoctonia solani.....ccc0000e
Relationship of within row and between row spacing on Yield

OFf ChiCKPeaS. e vvvevrevoorrvosossevsvsosessssscscesssososacson-os
Effect of fertility levels on yield of chickpeas.....cceceveevses
Effect of different levels of N,P,&K on yield of mungbeans......
Effect of spacing and fertility on yield of early mungbean......

‘Effect of plant spacing on yield of early mungbeans......cocccs.

Effect of spacing & fertility on yield of late mungbeans........
Effect of within row spacing on yield of late mungbeans.........
Effect of spacing & fertility on yield of early urdbeans........

Effect of within: row distence on yleld of early urdbeans........

Effect of sppciﬁg}ahd“fertillty on yield of late urd beans......
Effect of within row zpacing on yleld of late urd beans.........

“101
102
b 10, 8
107

109
110
111

. 112

113
114

‘ﬂllﬁ
“117

119
120
121
122
123
124
125

153
154
158

- 161

162
164
165
167
168

171

172



SUMMARY

'.naaf_;

. From the large germplasm collections in India and Iran seed materials
were sent to or exchanged with Nigeria, Rhodesia, U.A.R., Turkey, Lebanon,
Jordan, Pakistan, Thailand, Vietnam, Malaysia, Japan, the Philippines,'
Dominican Republic and Chile.

- Discussions were held with Ministry of Agriculture and Plan Organiza-
tion officials to obtain greater participation - both technical and
financial from the Government of Iran in the pulse crop work. As a result,
Iran, with the start of its next five-year plan in March 1968 has agreed.
to contribute 10 million rials per year ($133,000). This will handle
essentially all local support costs for the RPIP operations at Karaj and
Ministry of Agriculture work at several stations throughout Iran. This

is in addition to the green-house = laboratory building already constructed
at Karaj and contributions of facllities and services made by other
institutions including Pahlavi University, Gazvin Development Project and .
Dez Irrigation Project.

- A two-day work planning meeting was held in January 1967 at Karaj,
attended by U.S. and Iranian project technicians, Karaj College and
Ministry of Agriculture staff, Cooperators from Pahlavi University in
Shiraz and the Ghazvin Development Project (cooperative program between
Iran and Israel). 1In this meeting the 1967 program was formulated.

- A workshop was held July 17-20, 1967, attended by delegates from
Turkey and India. Delegates from Pakistan and other countries were. unable
to attend because of visa and passport difficulties.

- Dr, Glenn Horner, Soil Scientist - agronomist, preaented a paper. -t; :
"Irrigation of Cowpeas in Iran”, - at the CENTO Conference on Agricultural -
Extenaion, in Ismir Turkey, April 20 1967. -
-» Investigations conducted between 1964 and 1967 supplied information on -

(1) Growth characteriatics of local and introduced types of five major‘
pulse crops - beans, mungbeans, cowpeas, chickpeas, and lentils, .-

f(Z)'videntification and control of diseaaes and insects and -

o

faoil and crop management practices to inetease crop yields.


http:April.20

5] The end of the 1967 crop season eaw the following apecific accomplishments,

IR

3Breeding ;

' ~Several. strains were outstanding . in yield tests and have been recom-
~mended to the Ministry of. Agriculture for seed increase and release. '
‘These ‘are: :

(1) White bean strain No.49, originating in Shiraz area. It has yielded
- an average of 157 more than varietiee in testa at.7 locations over:
‘3 years. S :

. (2) - Red bean strain No. 50 originating in Esfahan area, with an. average
o of 20% greater yield. . . _ : R

1&3) Pinto bean strain No.446 (Accession 65-071-00446) " It originated £rom
.+ Esfahan, yields equal to U.S. pinto varietiea but hea a more acceptable
,'seed type for the local market. ' : : .

;(4)"Chickpea'strains No.416 M and 438 M with yleld advantages of 9z-aoéi.
.. the average of other varieties in the same tests,

(5) Cowpea strains No.50 and No.4002. . Strain No.50 originated in Turkey.
- Strain No.4002 was collected in the Meshed area of Iran but is unlike,
~ the indigenous material and so similar to some of the U.S. cowpea -
varieties like Blackeye No.7 that the question of its real origin
arises. , :

Soil'and Crop Management

- Improved cultural practices such as correct planting date, seeding
rates, fertilization and irrigation have been shown to improve yields as
much as 300 to 400% over those presently obtained by farmers.

- Planting data experiments have shown the correct date of planting forv
dall major pulse crops. : : ,

= - Sufficient seed should be planted to obtain 300, 000 to 400,000 plenta
per hectare.

- Max{mum yields depend on adequate levels of both moisture and fertility
Chickpea yields were increased by 1,98 tons per hectare or 14% as‘a result
of fertilization and irrigation. Lower increases were obtained if either
fertilization or moisture was lacking. Similar results were found in
cowpeas and dry beans,

- Phosphorus fertilization responses were found when phosphorus content.

of soil was 2-3 ppm. or lesa. Yields were not increased by nitrogen ferti-
lization.

A1



- Fungal diseases in lentils were: found to: be more serious.under high.-
3moisture as a reault of frequent irrigations.r High fertility had this
feffect also.‘

iPathologx |

K Bean common mosaic: virus (BCMV) reduces yield up to 68%. It was found
;to be seed’ transmitted through more than 50% of the seed of many. varieties.
-out” of 1952 bean 1ines in the nursery 29 showed at least some resistance.r

o Bean yellow mosaic virus (BYMV) damages broadbeans and chickpeas most
,years. ‘Seed transmission is very slight in both crops but mechanical ‘and
-aphid transmission are rapid. Yield reductions were found as high as
\7‘-90%.‘ E ' ‘

Alfalfa mosaic virus .attacks. chickpeas, reducing yields of infected
plants from 72 to 96%. No resistance has as yet been found. \

Cowpea aphid-borne mosaic virus (CAMV) is widespread and aeverely
damaging to cowpeas, reducing yields as much as 80%. Six varieties out
of,54 tested showed resistance.

.  Pathogens associated with various root-rot diseases were isolated
and identified. ~

- Several other,viruses as well as fungal diseases,are‘being}studied:'

Ent ologz

- Although 1967 trials 1in. general were very inconclusive because of
low insect. infestations, the: following recommendations have been made on-
‘the basis of 3 years work.»_;-, : ey : -

(l);.Bean butterfly (Lxcaena aeticae) - Crop. Cowpea o
. Recommendations: DDT and Toxaphene, Diazinon, Dimethoate, Dylox and
o Malathion. - . o

(25: Jassids (Epoasca sp. ) - Crop‘ all pulses
,f”Recommendationa. Diazinon, Sevin,_Carbophenothion, Malathion, Ethion,
. and Dimethoate.

;15554Mites (Tetranxchus bimaculatus) - Crop: dry. beans and mungbeana.
‘.. Recommendations: Tedion, Kelthane, and Ethion.,

(Q)ftSeed corn maggot (Hxl emya cilicrura) - Crop dry beans.;
.. Recommendations: no insecticide, but’ minimum damage 1f. crop planted
. after ‘soil temperature at planting depth reaches -18°¢, .

(5)‘ Cotton bollworm (Heliothis zea) - Crop chickpeas
' Recommendations DDT - -Lindane, Sevin.

111



‘Work was continued on control of pests of stored seed (primarily :
Bruchus sp.). After some setbacks in the investigations with the chemicals
Bromodan and Alodan (Hoechst Chemical Company), results have again been
encouraging. After further work both in Tran and in India a final report ‘
and regional recommendation will probably be made in 1968. o

¥  Evaluation for possible genetic resistance to the major insect pests‘ii
was started but did not yield any conclusive results. b

1' Preliminary irradiation trials indicated that sterility can be induéedf
in'the adults, pupae, and larvae of beet armyworm (Spodoptera exiocua). The:
work is continuing. : - S

: ~@ Results of chemosterilant work have not been encouraging.

-7/ §tudiss on nematodes conducted in cooperation with the Ministry
Agriculture, Plant Pest Control Institute showed degrees of resistanc
to Melloidegyne nemotodes among 10 varieties of mungbeans, However
field and greenhouse trials did not agree sufficiently to make the
results conclusive. o

ndia

'Génetél}

In:1967 the four senior counterparts to U.S. technicians in plant
_breeding, Agronomy, pathology and entomology were officially appointed.
However bpefore the end of the year the entomologist resigned to accept
.another position. Many other positions in the All-India Coordinated
'Pulse Project are still vacant includingthat of the Coordinator. The
two regional centers and four subcenters as provided for in the Project
have not been officially sanctioned and therefore no provisions for woi
‘there are available.

No progress has been made on construction of the Pulses Research
‘Building at IARI, New Delhi. Without this it is very difficult to effect
good cooperation and coordination among workers in different disciplines.
‘Physical facilities of offices, laboratories and research farm are make-
shift and toctally inadequate to conduct research on the number of crops
and disciplines involved in this program. A request for additional power
for the presently occupied laboratories which was made in early 1966 has
not been filled. The cold storage facility constructed from RPIP funds
‘{n 1967 for germplasm storage is also without power.

‘= The Regional Pulse Improvement Project is using its resources to carty

on research at IARI and other Institutions with whatever assistance and. .
support is available from official funds or through voluntary cooperation,

iy,



' So far we have had more research crop failures. than'successes. The
1966-67 rabi crop (planted in November 1966 and harvested in March-April
1967) of the large germplasm collection of chickpeas at Delhi was completely
lost primarily due to high salinity in the land assigned for it. A
similar fate befell the germplasm collection of pigeon peas due to a
killing frost in January 1967. '

- The 1967 monsoon season with ample rains, although contributing to

a bumper foodgrain crop in general, ruined most of the Pulse Project's
efforts due to repeated and prolonged flooding of fields at IARI and other’
locations. Data from many other trials must be considered unreliable
because land was not ready in time for planting, labor crews were not
avalilable to keep weeds from choking out the crops or irrigation water

was not available when critically needed,

- ' On tha positive side there are strong indications that pulses are
getting more attention than they have so far received. More and more
gtate departments of Agriculture and Agricultural Universities are making
appointments of specific pulse crop specialists in breeding and other
disciplines where thus far there were either none or they were combined
with other crops such as millets. This is the case in the states of
Bihar, West Bengal, Uttar Pradesh, Punjab Andhra Pradesh Rajasthan,
Madras, Mysore. :

- A pulse crop workshop was held at.iARI in New Delhi in February
1967 attended by about 75 workers from all over India.

Breeding

- Germplasm collections were enlarged.through collections within India,
introductions from outside India and thiough transfer of the RPIP/Iran '
collections of chickpeas, mungbeans, lentils and cowpeas. Because this

is the first time that breeding material is being introduced into India
there 18 a great interest and demand for seed of the collections.

- The release of an early maturing variety of mungbean was announced
by the Indian Agricultural Research Institute. "Besaikhi" mung appears
to be well suited as a summer crop between the end of wheat harvest in
April and beginning of Kharif planting in July, in areas of Northern
India where a water supply for irrigation is assured. o

- Several lines of Khesari (Lathyrus sativus) have been found with

from a trace to 0.15 percent of the neurotoxic compound, B-N-oxalyl amino
alanine. These lines are presently being tested for possible direct use:.
as varieties or as breeding material to help overcome the crippling effect :
of lathyrism in areas where this crop is grown and consumed. '



ﬁfsgil and Crop Management

'« Considerable increases in yield can be obtained in all pulse crops, -
. using presently available varieties by proper management practices, For
‘instance a yleld of 1416 lbs. per acre of chickpea was obtained with

50 1bs. of N and 100 lbs. of P205 per acre and close plant spacing (12"
between rows and 4%" between "plants"). - Lo

.= ' With mungbean and urdbean yields of over 1400 lbs. per acre were
obtained using 100 1bs. per acre NPK fertilizer and 5 x 20 cm. plant
spacing (400,000 plants/A). In these crops it was also found that short

. geason varieties yield as much as those which occupy the land much longer.

- Using an early maturing (150 days) variety of pigeonpeas a yield of

over 4500 kg/Hectare was obtained with high plant populations. The average
farmers' yleld for this crop using long season varieties (250 days) is less
than 1000 kgfhectare. ' ' T : '

‘ 7.-~ With present emphasis in India 6n increased fbodgrain production,
" early maturing varieties fit better into multiple cropping systems.  ~ =

- khizobial studies with pulges are:Hifficulc in India because of the
nany leguminous crops and weeds present, There appear to be many native-
rhizobia present which are highly competitive but not efficient in nitroger
fixation. '

Plant Pathology

- _ Chickpea wilt, probably the most destructive disease of this crop,:is
due to complex of several organisms. Two pathogens have been definitely
identified. No satisfactory resistance has yet been found.

- . Pigeon pea wilt causes an estimated loss of 40 million rupees or

2600 metric tons of grain. Development of resistant varieties appears
feasible. Studies have been conducted on the presence of different strains
of the pathogen. Some 600 collections of wilted plants were made and
{solates obtained from them. Breeding material is being screened for
resistance,

’; " Out of 681 lines of mungbeans, 203 showed field resistance tO“yellow*”gi
mosaic, 264 to leaf crinkle, and 9 to bacterial blight. T

-f ‘Among 20 released varieties of mungbeans, 2 had accepﬁable_fiéid:

resistance to yellow mosaic, 172 to leaf crinkle, and several showed varying
degrees of resistance to fungal and bacterial diseases. o

;‘?~”wabviruses have been isolated from cowpeas. Studies on théiriabééifiéi
'{dentification are.in progress. , e
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Various species of Bruchids are among the most destructive of pulse‘
crops pests. Tests were conducted in the field in 1967 on’ chickpeas,
lentils, and dry peas to evaluate the possibility of field :control. o
Laboratory studies of bruchid control in stored seed were also started
in 1967 :

- No accurate estimates are available of the amount of foodgrains lost
‘due to storage Iinsects. It is safe to say however that 5 - 10% is a
conservative estimate. On the basis of 12 million tons production of
pulses in India, 5% means 600,000 tons of high protein foodgrains lost
annually, It appears from preliminary results that a safe, easy to use
and inexpensive insecticide is available which, with one application to
the seed right after harvest, gives long lasting protection.

- Field trials were also conducted to find suitable controls for flea

beetles which damage kharif (summer) crops of mungbeans, urdbeans, and
cowpea. :

vit



- INTRODUCTTON

i'ﬁ"oport contains the details of the research program of the.
al*P" se: Improvement Project in Iran and India during 1967.

' A_summory of results for 1967 was prepared earlier as a separate
jﬁreport.;rA

Rt The Regional Pulse Improvement Project originated in 1963 as the
result of a Participating Agency Service Agreement between the U.S.
’Agency for International Development (USAID) and the U.S. Department
“of Agriculture, Agricultural Research Service (ARS). The purpose of

" this PASA was to have ARS persounel do research on the grain legumes
(pulse crops) in the Near East, South Asia and Far East regions with
the objective to improve production through better varieties and pro-
" duction practices, and to help establish continuing improvement pro-
~grams on these important human nutrition crops.

The potential of the host countries to participate in this work
~was considered and after a survey of eight countries, Iran and India
were selected as locations for two research teams. They were selected
because of the local govermment interest, the importance of the crops,-
and the facilities for research and training available.

A Memorandum of Understanding with the Government of Iran was

- signed in May, 1964, providing for participation in project operations
of the Plan Organization, the Ministry of Agriculture, and Karaj Agri-
cultural College of Tehran University. A Cooperative Agreement was
signed to provide for U.S. reimbursement to Iranlan agencies for per-
gonnel provided in addition to the counterpart positions to be filled
by the Plan Organization. A similar agreement was formed in 1966 with
the Pahlavi University in Shiraz for cooperative research. Project
operations started in Iran in August, 1964.

In India, the Memorandum of Understanding was not signed until
April, 1965. To counterpart the Pulse Improvement Project, the Council
of Agricultural Research of the Indian Government initiated the Project.
for the Intensification of Coordinated Research for the Improvement of
Pulses at the Indian Agricultural Research Institute, New Delhi, and
six regional centers and sub-stations throughout India. The first
. American personnel arrived at post late in 1965. The first full-time -

.counterpart sppointments under the Government of India scheme were made
~in the fall of 1966.

‘ Each U.S. team consists of a plant-breeder, soils scientist-agronomigt;
plant pathologist, and entomologist. The project's overall activities

. are coordinated by a research agronomist coordinator and administrative

. officer. A biochemist position on the team in Inoia is expected to be
filled in early 1968.
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VARIETAL IMPROVEMENT
.. Karaj (Karaj Coliege)
Dr, Kenneth H. Evans
Engineers Jamshid Jaffari
Mehdi Khosrowshahin, Ali Ellini
Mohammad Moadab, and Ahmad Sarrafi

Seed and Plant Improvement Institute
Ministry of Agriculture
Engineer Parviz Parvaneh

Shiraz (Pahlavi University)
Dr. Mansour Niknejad
Engineer M. Khosh-Khui

The germplasm collection was enlarged by transfer of the Indian
~collection to Iran. Other material added to the collection includes:
380 chickpeas and 120 bean strains from Mr. Nihat Canitez, Eskisehir,
Turkey; 213 lentil samples and 25 cowpea strains from the U.S.D.A.,
Beltsville, Maryland; 5 mungbean strains from Dr. Mohammad Aslam,
Lyalpur, West Pakistan; and 12 Phaseolus samples from Japan.

Germplasm was distributed to the following locations: 60 lentil
samples to Dr. Zaumeyer, U.S.D.A,, Beltsville, Maryland; 32 lentil and
380 chickpea strains to Mr. Nihat Canitez, Eskisehir, Turkey; 240
chickpea strains and 10 lentil strains to Dr. Mohammad Abul-Aziz, Tarnab,
West Pakistan; and 280 chickpea strains to Dr. Mohammad Aslam, Lyalpur,
West Pakistan. Seed was also distributed to Jordan, Lebanon, Costa Rica,
and Nigeria, Seed distributed in Iran is not listed.

The new lentil and chickpea material contéins many strains with
desirable seed type. Some of these may be useful as varieties or as
breeding material.

On the basis of RPIP results, strains of four crops were recommended
for increase and release. The Ministry of Agriculture has named nine of
the recommended strains and is increasing them for release. ‘

Following are the variety descriptions and comparative performance
of these recommended varieties. ‘ : ' ‘

Black Chickpea (Pyrouz)

RPIP Accession No.'12-071-05436jf Tested as strain No, 416M° "
-Origin: Gull, Khorasan Province.



Varietz Characteristics

Length of growing period: 119 days
Disease rating: relatively good B
Grain yield (experimental conditions) 2100"k”/ha.
1000 Seed weight: 140 gm, : : SN Fha

Plant height: 26 cm. ' DR
Seed shape: slightly elongated wrinkled]f
Seed coat color: brownish

Cooking time: 28 minutes

Taste: sweet and floury

) Black Chickpea (KA KA) - .
~ RPIP Accession No. 12:071- 5437&>‘Tesced as; straiano zssn.;
- Origin: Karaj, Iran. =~ 7 '] . R '

vVVarietx Characteristics

f, ‘v\

Length of growing period: 119 days
Digsease rating: relatively good . . -
Crain Yield (experimental conditions) 2100 kg/h
1000 seed weight: 116 gm.

Plant height: 26 cm. :
Seed shape: small and wrinkled
Seed coat color: uniform black
Cooking time: 2B minutes '
Taste: Sweet.

-Agronomic Data Chickpea (Black) Yield Test Average of Data from Eleven Tests, i
"~ 1965~ 67. Iran. N e A .

'(1) ' : (4)7, St ey ! (13) an! (18) k o kfalataé

- Accession ! Source = . 'Plant 'Days to'10D- Seed Yield" 'Pro- C'bilicykk
‘Number ! ~ 'Height 'Maturity : 'teink ' "
12-071-05436 -Gharye-gole, Iran- 26 119 14,0 2110 - 25,2 ' 21
12-071-05437 Karaj, Iran _ . 26 119 11,6, 2110 27,7 21

- 12-071-05429 Keraj, Iran 29 119 11,5 2020. . 27.9. .20. -
12-071-05446 Karaj, Iran , - 27 . 120, 11,8 2020 - .27, 2. .18 ..

(12-071-05430  Gharye-gole, Tran .25 120" . 4.5 2020 2509 ‘21
12-071-05452 Gharye-gole, Iran . 27 119, ... 13,7 20100 26,3 C
12-071-05444 Gharye-gole, Iran '29fﬁlq) 140672010, ¢ 26

 12-071-05442 Iran .32 120 -0 12,5 02000 -0 27,7

" 12-071-05447 Karaj, Iran ©25 7120 1104 1980 2847
12-071-05438 Ghsrye-gole, Iran So.270.°0118 000 13,00 - 1980
12-071-05432 Karaj, Iran L2970 1180 12,2 1980
12-071-05439 Karaj, Iran : 28 1200 - . 12.4 ‘1970

* Protein percentage based on total solids. Determined by. Kheldahl method?’f"x
ik Palatability, maximum rating 30 : o ‘ , »



"White'Béan (MARMAR)

RPIP Accession No. 65 971-00042ﬁ
Origin: Shiraz, Iran ~ " " °

Variety Characteristics

Length of growing period: 99 days

Disease rating: good o
Grain yield (experimental conditions) 2200 kg/ha.ﬁ
1000 Seed weight: 260 gm. ‘
Plant height: 32 cm, ’

Seed shape: kidney :

Seed coat color: bright white.

Cooking time: 60 minutes

Agronomic Data, Bean (White) Yield Test, Average of Data From -Nine Tests,
1965 67, Iran - ' :

Ty : (2) R (3) (9 Taoyx T o(14) T (15) T (16) T (17)
Accession = '  Source Flower'Days to'Dis- 'Seed 'Seed ' Seed 'Yield
Number o T 'color 'Comp. 'ease 'color 'shape ' size '

. '. ‘ .l 'Mat ‘ ‘Rating' . s t |}
65-071-00042 Shiraz, Iran W 9 2 W F 26 2260
65-071-00040;» A 3Kétmsnshah, Irag W 102 k 2 W F 26 2250
65-071-00424 ~ Karaj, Iran . ~ W -102 2 W - 25 2180
65- 071-00064f i,sojnourd Iran W02 2 oW F 25 2150
65- 071-000505 VKaraj, Iran w104 3 W F 25 2140

w3 3w F 24 213C

65-071-00054;].fls£aban, Iran o

* Diseasc‘ratéd By;patholoéy'sectioﬁ, August 1967, for Bean ‘Common Mosaic Virus.



eRed Bean) NAZ‘

i Ij RPIP Accession No. 65-071-00382.% Tested as strain No.: 50,
.. Origin: Isfahan, Iran T Rl

fVarietv Characteristics u,“

Length of growing period 100 daysLa

Disease rating: Fair i

Grain yield (experimental conditions) 2200 kg/haL;
1000 Seed weight: 250 gm. S
Plant height: 28 em.

Seed shape: flat (cylindrical)

Seed coat color: dark red

Cooking time: 55 minutes

Taste: sweet and floury -

Agronomic Data, Bean (Red) Yield Test, Average of Data From Nine Tests,~
1965-67, Iran SRR , o T

. @ T o 10y* ' (15 ' (15 ' a6 ' an
Accession ' Source - 'Flower'Days to 'Disease' Seed 'Seed ' Seed ' Yield
‘Number - ' ~ tColor 'Complete'Rating ' Color 'Shape ' Size ' -

L o ‘ i

A 'Maturity'

'65-071-00582 Esfahan, Iran- W 160 5 DR F 24 2180 -
e (s0) S P
1 65-071-00430 Iran, Unknown - W 96 4 DR

f653071-00431 Iran. Unknown idt4 i
165 071-00047551ran, Min. 3945x"5'f"f*§”iﬂ*( S R g4 T 750

fes 071- ooos7~_1ran, M1n74

August 1967 for BeanvCommon Mosaic Virus.f

% Disease rated by pathology section,



Pinto Bean (SHAAD

”. RPIP Accession No.: 65-071-00446
Origin Isfahan,Iran

Varietx Characteristics

'Length of growing period:’ 103 daye

Disease rating: Fair

Grain yield (experimental conditions) 1500 -kg/ha. "

1000 Seed weight: 410 gm.

" Plant height: 32 cm.

Seed shape: oval, flat _

Seed coat color: light brown

Cooking time: 35 minutes

Taste: sweet

Comment: Although susceptible to Bean | common Mozaic virus, it: producee;
higher yields and is more acceptable on the Iranian market ‘
than other pinto types. PELA S e

‘ Agronomic Date, Bean (pinto) Yield Test, Average of dete from seven tests,‘
: . 1965-67, Iran PN o

() ! (2) R (3) ' (9) : (10)* '.(15) ' (16) ' (17):
Accession ""Variety or Source 'Flower Days to ‘Disease’ Seed 'Seed’ 'vield
Number oo .. ‘color 'Complete'rating 'Shape 'Size

' Sy .
L .

SO BN *”rf o ! 'Maturity'

'565§o71500455 Tbrbat-heidarieh, P 101 3 P 26 1950
| "; S vmn“‘jIren. : o ‘ o
.,65-071-00445f51 xermanshah,,rran,lég\ 100 4 F 281900

‘;'65-157-00058" rPinto 114 BRI S R R U

© 65-071-00452 Guchan, Tran 1f§€}}§: 06° 7. F 23 1510

65-157-00072°  Pimto 111 320 1440

65-071-00449  Guchan, Iran Lo

\65-071-00458 . Esfahan, Iran -
65-071-00460 Kermanshah, Iran

"65-071-00463 Abaeabad-Torbet, Qif,,i
__Iran. BRI

* Disease rated by pathology eection;August51967;for:Bean.Common Moeaic’yirus




Cow ea KARMA'

iRPIP Accession No. 62 153-0005
Origin' Turkey ' :

Varietz Characteristics

: -Length of growing period: 87 days
' 'Disease rating: good s o
;. Grain yield (experimental conditiona)”“1700'k /ha#
© 1000 Seed weight: 220 gm, - : ’
~Plant height: 32 em.

" . Seed shape: kidney. ' ~
Seed coat color: bright cream with brown'dot
cooking time: 35 minutes ‘
Taste: starchy sweet S ' e
Comment: This variety has a good marketing preference.

- Cowpea QPARASTOOZ

RPIP Accession No.  62- 157 00347

. Origin: U.S.A. (Variety name: Early Ramshorn) and )
Accession No, 62-071-10003 (Origin: Mashad, Iran) although conaidered
for release were not recommended for seed increase &nd release as yet
primarily because of limited testing data. They are both very attractive
to the market with large black eyed white seed but further testing for
performance and diseagse resistar.ce is necessary.

Agrondmic Data, Cowpea Yield test, average of data from ten teats,
1965 67, Iran A

e @ RECERER '(13)3'(17)'-'Seed T

[] [
‘Accession ' sourze 'Plant 'Days to 'Dia- 'Seed per 'Seed ' Yield’
- Number A " of - 'Type 'lst 'ease color pod size Voomrin
' variety ' 'Maturity' ' ~ !
62-157-00296 Blackeye # 7. "'SE 81 - 3 M. 9. L [1196f
62-157-00316 Calara .o .B . 8l 2. MW 10 ML: © 1758
62-157-00341 Davis-Pen R 1270 ML . 1754
62-153-00057 Turkey: 50 Al - 11752
62-069-00276 India e S 1747
62-085-00065 Lebanon . i g M 1700
62-157-00358 Institute 0154 R N 01684 .
62-000-10001 Unknown - ' I S T 1670
62-110-00234 Nigeria . =~ B0 2 , 1659 -
+ 62-157-00442 Texas-Crea m, .= SE~ 2 2701599 ¢
62-069-00278 India o 1 114730
162-157-00470 Princess Ann el

1466

* Cowpea mozaic virus rated by pathclcgy'eecticninuénatiiﬁﬁﬁiﬁ
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ungbean gPARTOW)

RPIP Accession No. 48 157 10307 fUSDA, PI No. 312875- Tested as Strain No. 3
Origin. U.S.A., Beltsville.,

}Variecy Characteristicsv =

Length of growing period I3 days“ﬁ
Disease rating: good '
Grain yield (experimental conditions) 1400 kg/ha
1000 Seed weight: 40 gm, .
Plant height: 34 cm,
Seed shape: round .
Seed coat color: dark green :
Cooking time: 25 minutes : "
‘ ig, Taste: starchy RRER

MungbeangﬁGHOHAE)

Tt

RPIP Accession No. 48-069 10075 USDA PI No 183136 - Tested as Strain No 72
Origin: India ' .

Variety Characteristiés

Length of growing period 75 days:

Disease rating: good

Grain yield (experimental conditions)' 1200 kg/ha.
1000 Seed weight:-50 gm, -

Plant height: 38 cm.

Seed shape: large, short oval.

Seed coat color: bright green -

Cooking time: 25 minutes '

Taste: starchy ' :

Agronomic Data, Mung bean Uniform Yield Test. Average of Data from seven tests.,
A 1965 67, Iran : :

— TG @ a0 AT T T <19>

(1) ! ,

‘Accession ' '~ Source  .'Plant'Plant 'Days 'Dig- 'Seeds Seed '100 '

Number ' R 'Type 'Height to lst'ease 'per ‘'color'Seeds ' Yield

L ! __'Mat. 'Rating'pod ' 'weight"
-48-157-10307 Beltsville,USA ‘B 34 73 1 9 DG 4.0 - 1360
48-157-10023 Beltsville,USA B 45 76 1 10 DG 4.7 1307 -
48-157-10004 Beltsville,USA g . 30 . 72 4 9 DG 4,7 1247
48-069-10105 India B. - 46 ~ 76 . 1. 10 . DG 4.5 1239
48-033-10045 China B 36 72 -2 10 D6 47 1231
48-069-10066 India . 'SP 40" 5799401 100 DG, 5.2 1231,
48-157-10022 Beltsville,UsA j,;.3~55:45ofg,,1781 2. 100 DG 4.4 1215
48-082-10103 Korea B AL 750111 b6 - 5.1 1196
48-069-10075 India .- 8P 38 1.9 D6 . 5.0 1185
48-069-10078 India o SE 45 ' 10 7 DG k.5 . 1135
48-069-10104 India - .~ .- 'SP . 37 . S0 100 *fDG]L':SaO.,‘.1123
48-071-10087 Iran S SP "39 wzi‘nnlof DG 5.3 1082

% Disease rating made by Pathology Section August 1966
9.
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'LENTLLS

Dr. ‘Kenineth H. Evans
‘Engineer Mehdi Khosrowshahin

Germplasm

Some germplasm accessions were lost and others reduced to a few
seeds. ‘due to root rot in 1965 and 1966 at Karaj. The 1967 nursery
was planted in Ghazvin to reduce root rot losses. WNew accessions °
;and ‘other strains were grown in cooperation with the Ghazvin ‘
Department Project. An increased seed supply and some data in the
‘absence of root rot were obtained. ‘

»Yield Trials

" Preliminary yield trials at Karaj and Varamin (Tables 1 and 2)

‘énclude some more acceptable market types, as well as small seeded

ypes. The small seed, root rot resistant’ types yielded more even
in the absence of any root rot symptoms,

‘The advanced yield trials (Tables 3 to 6) contain some of the
:strains with good root rot resistance and high yield but have less
7desirab1e seed type..

A preliminary market survey in Tehran indicates the small seeded
types range in price from 6 to 8 rials per kilo, while large seeded
types range from 12 to 27 rials per kilo. The higher prices (near
27 rials) are being paid for large greenish lentils. These results
indicate a breeding program could be very successful if good seed
types were combined with desirable agronomic characters.
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'Agriculture. ‘

" Legend for Lentil Agroriomic:Data Tables 1-6

Numbers assigned to collection maintained by the Regionai Fuise Improvemer

Strain numbers refer to' entry nu h ers assigned in 1966.

'yi B

Source numbers refer to collection numbers assigned by the Ministry of

Source indicates area of origin or area m which the seed was collected. »

Plants per meter 18 an average number. of plants per meter of row ba sed on -

.- one meter sample per replication. o

6
| m; |
®)

®)

(9 1

(li)

Rated 1 to 9: l = complete stand 9 poor stand. 3
Rated 'l' ‘to’9 l = vigorous plants, 9 weak plants.

Days from planting to first opened ﬂower, | S

; Indicates number of days a.i‘ter planting the i‘irst pod in plot reached full

maturity, ready for harvest, -

‘Indicates number of days after planting the whole plot was ready for harvest.‘. :

Seeds/i‘ive pods indicates the average number of seeds in five pods

(12) Br brown, G = green; R red; GR = green and red.

(13)

(14)

Average weight (grams) of 100 seeds. K

Yield in kxlograms per hectare ba sed on 5 or 10 square meter plots

1



"88-071~10443
83-071-10444
33-071-10441
33-071-10440
33-071-10438
83-071-10439
83-071-10445
33-071-10442
33-071-10421
33-071-10408
33-071-10428
33-071-10414
33-071-10424
33-071-10422
33-071-10423
33-071-10435
33-071-10413

33-071-10420.

33-071-10436
33-071-10407
33-071-10429
33-071-10432
33-071-10437
33-071-10406
33-071-10425
33-071-10416
33-071-10417
33-071-10409
33-071-10419
33-071-1041
33-071-10427
33-071-10430
33-157-10431
33-071-10433
33-071-10415
33-071-10410
33-071-10434
33-071-10418
33-071-10426
33-u71-10412
cvV %

LSD .05

" Number

51

i ‘:i_'._(‘).\.

v Source

I-Esfahan
1-Esfahan
1-Esfahan
I-Esfahan
1-Esfaban
I-Jiroft
1-Esfahan
I-Esfahan
I-Ghazvin
I-Ahar
I-Moghan
I-Zanjan
1-Moghan
I-Moghan
I-Miyaneh
I-Ghazvin
1-Tabriz
I-Ardebil
I-Ghazvin
I-Ghare-aghaj
1-Moghan
I~Ardebil
1-Ghazvin
I-Zanjan
I-Ahar
I-Ardebil
I-Ardebil

I-Ardebil
I-Ghare-aghaj
I-Moghan
1-Zanjan
I-Tabriz
U.S. A,
I~Ardebil
I-Ardebil
I-Khoy
I-Ardebil -
I-Ardebil -~
I-Khoy 7.

1-Moghan ' ‘,:‘a:f =

AL O R R Bl TN ) uuuuwms»-,nnnw}a»n-——u-—u—-u»-,'wl——

4 Daylto

(3)

6‘5:
)
67

68 .
67
‘66
T S
S| P
C 88
SR o
62 .

ok

el
68

64

63
63
65

65
64
.85 .
63
64

68
63
63
61
63
‘63
66
64

64

. 64,

S .

12,

B Days to  Seeds
lgo lst ﬂower st Mat, .5 Pods

.68
64

101

Sl
“101.

101
101

£100
=100 0
100
100 -
100 -
1o0... %
27100
- 100 . ©
' i100:
L1000
41007

100

100 -
100_ -
100

98

‘100

98

100
100

100

“100
99,
99
100
‘100
100

100

100,
< 99

‘100

99
100
100

(“)

CODRDNATRNODD DD DD 0D D T 30T DDTD DD DD

© G-R
T
@R

(12) ‘(13)
Seed - - Seed
Color - Size

" Br 2,6
Br 2.4
LR 2,8
Br. 2,8
Br 3.2
Br 2,9

' Br 3.1
Br-LR 2.9
4,6

408

4.8

G"R 308

"~ G=R 4.0
: G-R 4|l
G‘R 400
G-R 3.9

" G-R 4.7
G-R 4.3
G‘R 5.2
G-R 4.0

- G=R 4,6
G"R 4.9
G-R 4.9
G-R 4.6
G-R 4.6
G-R 40‘

. G"R 4.3
. G=R 4.8
G-R 4,4
G-R . 5.1
G-R 4.3

° G.R 4-’
R 3.8
G-R 4,2
G-R 4.7
G-R 4.9
"G-R 40
. G-R 4,2
G-R 4,0
G-R 4.4

Yield -

Kilo[hectare

1384
1307

537

5 .

.. 435

199

18- .
268



"TABLE 2. Agronomic Data, Lentils Preliminary Yield Test, Planted March 18, 1967, RPIP, Karsj, Iran

cv %
LSD 1%

(D) 2 ® @ G ©® @ ® o @0) iy @2
Accession  Strain  Source Plants Days to Days to Daysto Seeds/ Seed
Number Number Number Source /Meter Stand Vigor First First Complete 5 pods Color

' , Flower Maturity Maturity

33-071~10444 209-73 1-Esfahan 49 2 2 64 99 13 8 Br
33-071-10438 209-74  I-Esfahan 44 2 2 88 100 4 8 Br
33-071-10445 209-68  I-Esfahan 43 2 3 69 99 116 9 Br
33-071-10440 209-25  I-Esfahan 43 2. 2 7 99 ile 7 Br
33-071-10442 209-53 I-Esfzhan 50 2. 2 67 100 15 7 Mix
33-071-10443 209-27 I-Esfahan 45 28 6 08 109 7 G-R
33-071-10439 210-56  I-Jiroft 36 2.2 . 68 99 e . 7  Br
33-071-10441 209-9  I-Esfahan 60 © .88 . 67 - 100 4 T R
33-071-10435 : 1-Ghazvin 36 3. .8 63 .99 7 10 8 G-R
33-071-10421 I-Ghazvin 41 2. 4068 -0 98 - 12 6 G-R
33-071-10416 I-Ardebil 82 3. 4. 64" 100 ., 14 - 8 G-R
33-071-10430 I-Tabriz 34 3. 8- -63°" : L4 6 Mix
33~071-10422 I-Moghan 3. O 3 7 G-R
83-157-10431 51 U.S.A, .8 8 7 Mix
33-071-10407 I-Ghare-aghaj 4 8 8. G-R
33-071-10417 I-Ardebil 4 4 7 G-R
33-071-10437 I-Ghazvin 3. 4 “17 - G-R:
23-071-10414 I-Zanjan 4 4 .7  Mix
33-071-10424 I-Moghan 2., 4 9 G-R
33-071-10418 1-Ardebil 4.7 4 6 G-R
33-071-10427 I-Zanjan 4.8 -7 G-R
33-071-10420 1-Ardebil 404 6 'G-R
33-071-10434 I-Ardebil 48T 6. G-R
33-071-10436 I-Ghazvin B S P 6 G-R
33-071-10419 1-Ghare-aghaj 4 7 G-R
33-071-10408 [-Ahar 8, 7 G-R
33-071-10423 I-Miyaneh .8 6 G-R
33-071-10433 I-Ardebil ‘8 7 G-R
33-071-10415 I-Ardebil S8y 7 G-R
33-071-10425 I-Ahar 4 8  Mix
33-071-10409 I-Ardebil - 8  G-R
33-071-10411 I-Moghan 6 G R
33-071-10426 I-Khoy .8 " GeR
33-071-10413 I-Tabriz - 6 . G-R
33-071-10424 I-Moghan 6 G-R
33-071-10410 1-Khoy 6 G-R
33-071-10432 1-Ardebil 7 -"G-R
33-071-10429 I-Khorosloo 6. Mk
33-071-10406 I-Zanjan T LG-RY
33-071-10412 I~-Moghan .6 G=R

)

()

Seed Yield
Size Kilo/ .
—_ hectare

8.9

-8el

4.0
4.4

- 5.2

4.5
5.2
4.2
5,1
4.7
4.4

5.1
4.5
5.0
4.7

= N

5.4
4.0

4,6

5.2

“4e 8
4,6

9456
795
784
749
738
3819 -
613
636 -
533
528
521
519
497
490
490
487,
415
467
464
459
454
449
444
440
439
437
432
432



TABLE 3. Agrqnomic Data, Lex_xtils' Uniform Yield Test, Planted March 13, 1967, RPIP, Ghazvin, Iran

. S - ' (!4) .
O @) ® @ @ ) IR () FRY () R |- o) i (12) (@3) vield
Accession . Strain Source : Plants/ -~ = Daysto Daysto Seeds/ Seed Seed Kilo/ -
Number Number Number  Source Meter - Stand Vigor First  Complete 5 pods Color Size Hectare
33-071-10885 1000  209-70 I-Esfahan 58 4- 2 7. . 125 "6 Br 2,7 854
33-071-10903 992  209-48 I-Esfahan 56 -4 -4 18 - 129 . 6 - 2.7 T4
33-071-11137 6  2-42-5803 I-Arasbaran 55 4 3. 69 . A 3.7 707
33-071-11143 7  3-42-4601 I-Esfahan 47 38 - 70 6 3.4 522
33-071-11146 - 19  2-42-4474 I-Fars 46 < 4 4 .4 -6 3.0 506
33-071-11136 59  64-62 I-Esfahan 217 44 4 16 = 2.8 459
33-071-11135 © 22  2-42-4531 I-Fars 48 4. 3 78 . 8.0 453
33-071-11138 . 15  2-42-4559 I-Esfahan 39 5 5 -5 S 2.1 419
33-071-11140 = 18  2-42-4516 I-Fars 41 -5 5 78 2.8 389
33-071-11139 ~ 1017  209-68 I-Esfahan 38 5 4 76. - 3.00 322
CV% ‘ o i 33

LSD 1% 341



_TABLE 4. Agronomic Data, Lentils Uniform Yield Test, Planted March 11, 1967, RPIP, Varamin, Iran

e e e e e e e W aey
“Accession - Strain-  Source - . . ¢ Daysto Daysto - Seeds/ Yield

Number, - ° Nuimber Number '~ Source: . Stand Vigor First = First ~ 5pods  Kilo/hectare

1709
1668
1663
- 1606 -
1608
1533 .
. 1ats
S 1228
o lor4
1010 -
,. B 479

33-071-11138 15 2-42-4559 I-Esfahan - -
83-071-11140 18 2-42-4516 I-Fars -
33-071-10885 1000 3-42-4601 I-Esfahan -
33-071-10903 992 = 209-48 I-Esfahan
33-071-11139 1017 209-68 I- Esfahan
33-071-11136 59  217-64-62 I-Esfahan
33-071-11135 22 2-42-4531 - I-Fars
33-071-11146 19  2-42-4474 I-Fars
33-071-11137 6 2-42-5803 I-Arasbaran -
25-071-11143 7 3-42-4601 I-Esfahan
CcvV e : o
"LSD .05

® =330 0w w3 ®

0 W €W G
O R Sl R RS O

15



TABLE 5. Agronomic Data, Lentils Uniform Yield Test, Planted March 15, 1967, RPIP, Shiraz, Iran

(M @) ® @ ®) (2) 3 4
Accession Strain Source ‘ Daysto Seed  Seed  Yield
Number Number Numbe - Source First ° Color. = Size  Kilo.

: Flower . ' Hectare
33-071-11136 59 64-62 I-Esfahan % . Br ‘3.0 1057
33-071-11139 1017 209-68 I-Esfahan 78  Br 3.3 los4 -
33-071-11146 - 19 2-42-4474 I-Fars 17 ‘G-R 3.0 1041
33-071-10885 = 1000 209-70 I-Esfahan 77  Br 2.9 1036
33-071-10903 992 209-48 1-Esfahan 78 R : 1028
33-071-11135 22 2-42-4531  I-Fars 76 G=R. 1017
33-071-11140 18 2-42-4516  I-Fars 11 G-R 965
33-071-11138 15 2-42-4559 I-Esfaban 78 G-R 875
33-071-11137 6 2-42-5803 I-Arasbaran 76 G-R 571
33-071-11143 7 2-42-4601  I-Esfahan 76 G-R 397
LSD 1% 322 .



TABLE 6. Agronomic Data, Lentils Uniform Yield Test, Planted March 18, 1967, RPIP, Karaj, Iran

RN (\ IO @ e e e & @ @ ®) 19) ). 12 @s) . (49
Accession ~ Strain Source = Plants/* '~ = Daysto Daysto Daysto .Seeds/ Yield
Number Number Number Source Meter Stand Vigor First First Complete 5 - Seed Seed Kilo/

. e ' L Flower Maturity Maturity pods Color size Hecta

69 101 s 8 Br
69 101 ns- - 9 Br
10 101 s R

ST 100 s " Br
. 66. . 100 e G-R

2 899
2

2

2

Sl

2 70 0 101 15 Mix

3

4

3

876
862
859
846
832
791
674

33-071-10885 1000  209-70 I-Esfahan 25
33-071-11139 1017  209-68 I-Esfahan = 27
33-071-10903 992  209-48 I-Esfahan. 28 =
33-071-11136 59  64-62 1-217 Esfahan 26 -
33-071-11140 18  2-42-4516 I-Fars 29
33-071-11138 15 2-42-4559 I-Esfahan 27 = = °
33-071-11146 19 2-42-4474 I-Fars 30
33-071-11135 22  2-42-4531 I-Fars 82 L | S
33-071-11143 ~ 7  3-42-4601 I-Esfahan 20 oo e8 99 - U3 Mix 459
33-071-11137 6  2-42-5803 I-Arasbaran 26 66 - 10 N5 Mix 441
LSD .05 224

o)
e
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OOl Oo kOO

R ( TERNES 1 SR | [ S G-R
68 - 100 114 - G-R
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cicerass
S Dr. Kenneth H, Evans

Engineer Jamshad Jaffariv,
Engineer Mohammad Moadab

Germglasm’ o
. The germplasm collection has been increased by the addition of
several accessions with good seed type from Turkey. These will be

evaluated along with the Indian material which has less desirable
seed. type.

'Yield Tests

Preliminary yield tests were planted at Karaj and Shiraz to evaluate .
material for yield and other characters. Some entries in the black
chickpea preliminary yield test were high yielding in both locations
(Tables 7-10). The better strains will be considered for the uniform
test in 1968.

The preliminary yield test of white chickpeas was divided into
two tests., One test (Tables 11 and 12) contains the material which
has been tested in 1966, and the other test contains new material.
The preliminary yield tests contain several strains with desirable
seed type. Some strains may be advanced to the uniform yield test
on the basis of yield and seed type.

On the basis of College and Ministry of Agriculture uniform tests,
two black chickpea strains (416 M and 438 M) were recommended for
increase and release, These two strains have been named by the
Ministry of Agriculture and will be increased in 1968.

Strain No. 416 M hés a brown seed coat and 438 M has a black
seed coat. Both strains averaged 9% higher in yield than the mean
of other varieties when all locations were considerved.

‘The better seed types in the uniform white chickpea test
(Tables 17 to 19) yield less than most other entries; no recommendations
can be made until a market survey is completed. A preliminary market
survey indicates smooth, large white seed is a much preferred type.

The Iranian strains in the International Yield Test (Tables 21
and 22) performed better in Iran than strains from other countries.
This test was conducted in cooperation with other countries and
varieties were entered by Pakistan, UAR, and Jordan. Seed for the
trial was sent to these countries and Turkey but no results have as
yet been received.
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o g_Improvement Project. G
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(9) .
(20)
)
(12)
(13)
(1)
)
Qe

- (17)

@

-Source numbers are nmumbers assigned to populations or collections by the .

\Average plant height in centimeters. _f,‘g.g |

'Average plant width in centimeters.» :‘V Ly

-Rated 1lto 9' 1= complete stand Gm poor stand
.Rated 1 to 9 = vigorous plants°"9,- weak plants

fDays from planting to first opened flower.jr<wo

Er = bram; i « W_hit?_i ‘Bl "‘-”black;,

!ield in kilograms per hectaro:based'o 5

Legend far Chickpea Agronomic Data Tableswu:’J“fS?

Numbers assigned to collection maintained by'the Regional Pulse,

ff(g)}xffNumbers assigned in 196h single row nursery. 1; , S
ORS |
“ % . Iranlan Ministry of Agriculture- 6 digit numbers are PI numbers from Grops S
- Research Division, ARS, U.S Department of Agriculture,.letsvilla, s
‘Maryland UeSele - _ ,

W
W= white, P= purple; LP = lig'nt purple. RIS

Source indicates origin of seed either country or section of Iran.,:. ,";H‘f;

‘Average number of plants per meter based on one‘meter of row perkreplication;

Indicates number of day after planting the first pod in plot reached
full maturity, ready for harvest.

Indicates number ¢f days after planting the Vnole plot was ready for"
harvest., L

Disease rated 1 to 9: 1 = free from disease symptoms, 9:u“se§enfdisease§f

symptoms included yellowing and wilting, =
Average number of seeds,per~pcd.

Cr LE cream,

- light.

Awerage weight (in 3rams o



TABIE 7 Agronomic Dat.e Chickpea (black) Prelminary Yield Test, Pla.nted March 10 1967, Pahlavi. Un'!.versity

‘(1)~ o .(2),»”-,(3). (h)- SRR '»-,(5) (9) (10) (11) (22) - (13) -(J.h) (1'3) (16) (17)
) Lo T e . : Days to TDays to
Accession Strain Source = . Flower "~ Days te First complete Diseasn Seeds per Seed 100 Seeds
Number = Number Number Source. - - . color Stand ViL or lst.Flower Maturity Haturity rating pod - color Weight
12-071-0L529 295 -  Esfshan - Tpo 1 .3 71 108 127 1 1.6 BL _ ,11, S
12-071-0LL33 2216 221 w0 P 2 8 105 131 1 1.6 SBL' 0 12 . -
12-071-04570 2340 193 Kermanshah - 1P 1 -3 70 108 126 1 1.6 - BL 13 :
12-071-05301 3016 154 Gharyeh-gole P 2 -3 67 107 133 1 1.8 . BL 1
12-071-0u467 2247 221 Esfahan: - P, 2 2 66 103 U3 1 1.6 . BL . :16
12-071-04268 276 326 Esfahan 221 P 3 b 66 109 131 1 1.6 - - BL -
12-071-05326 3038 154 Gharyeh-gole P 1 = -4 . 65 106 129 2.5 1.7  BL - 1y
12-071-0h663  242L- 172 Ardabil P2 168 108 137 1 1 BL. 12
12-071-04775 2542 173 n P 3. 3 .68 106 129 1.5 1,6 - . BL . 12
12-071-05126 2858 174 Ahar PO 2068 1313 128 - 1 1.7 . BL 1.
12-071-05403 3121 164 Moghan P. 17 . 2 67 103 13k 1 1.5 . BL 10
12-071-05130 2862 179 Aher . P2 3.MNn 103 129 1 1.6 “BL 10
12-071-04748 2518 173 Ardabil - P 1Y L2 68 106 136 1 17 0 EL 100
12-071-04450 2231 221 Esfahan “P 2 2 66 106 128 1 146 TBL 15
12-071-04705 2478 172  Ardabil P 1 3 71 108 132 1 1.6 ~BL 10
12-071-0L1L0 2222 221 Esfahan p 2 1 10l 128 1 ‘14 U BL 1
12-071-0L282 291 129 n P2 L 65 10k 132 1 1.6 B 1y
12-071-0Lk75 2254 221 no P 1 L 65 103 129 1 1.5 - “EL i
12-071-01;526 292 - " P 3 2 67 106 127 1 b oBL T Ay
12-071-0CLL6T 2247 221 n. P 1 3 66 106 128 1 1.6 COBL A
12-071-05108 2842 174  Ahar P L 2 1] 10 131 1 1.5 o BL. 13
12.071-05132 2864 174 Ahar P 3 L 61 106 126 1 1.h BL - 15"
12-071-01269 277 -  Ghazvin - P2 3 67 108 129 1 1.5 BL - .1k
12-071-04k62 2243 221 Esfezhan ‘P 3 2 -68 106 131 1 1.5 . BL 1
12-071-0L279 287  315-1 Karaj L7 - P 3 1 &8 106 128 1 1.7 “BL. 15
12-071-05176 2903 17k  Ahar P 2 2 71 108 13l 1 1.8 “BL 12
12-071-CL28) 293 =  Esfahan . P 3 2 68 108 130 1 1.8 “BL . 12
12-071-04407 2192 221 v P 3 3 71 107 127 1 1.5 CBL Ay

P L 2 65 108 128 1 .5 CBL 11

12-071-05331 3043 1Sk Gharyeh-gole

20 ,Continued.,



@ @ 3) (h) ,: (5) ' (,9)~; . (10) D(Sz.lr;ﬂ)ton(&lyzs) to D(alyBB)tor @ (15).'_ ( 1.6) f"v'v»‘u?)'j (18
Accession Strain Source Tt e T Flower First First Complete DiseaseSeeds per Seed 100 Seeds

Number Number Number Source ' color Stand Vigor Flower Maturity Maturity rating pod - color Weight Yield:
12-071-05321 3034 154 Gharyeh-gole " =~ P .1 3 68 106 129 1 1.8 . BL U 23k9
12-071-0L632 2396 172 Ardabil s P2 -3 71 107 130 . 1 1.7 BL n 23k
12-071-04681  2L58 172 Ardsbil P 3 4 - 67 iol 128 1 1.7 BL i 2317
12-071-0L619  238L 172 Ardabil o SP L Y R 68 - 105 131 1 1.5 BL- 1 2297
12-071-05055 2794 17 Ahar TP 3003 66 106 132 1 1.6 BL 1, 2293
12-071-05486 2432 172 Ardabil . . . -P0.-3: 2 68 106 135 1 1,5 .. BL 1 2287
12-071-05131 2863 174 Ahar P33 0 66 105 129 "1 1.6 B, 12 2279 .
12-071-04276 284  327-1 Ghazvin PootL 3 61 104 130 1 1.5, BL 15 2275
12-071-0L620 2385 172 Ardabil 3 24 66 10y 128 1 1.5 - BL 10 2271
12.071-04708 2482 173 Ardabil ‘20 b 67 103 127 1 1.5 . BL 1 2271
12-071-0L618 2383 172 Ardabil B e SR | L 107 132 1 1.6  BL 12 2270
12-071-0L9L0 2691 175 Gharyeh-gole . P 2.0 4o 66 106 129 1 1.5 BL 13 2247
12-071-0Ll32 2215 221 Esfahan P2 o 66 105 127 1 16 .  BL 12 Ihg
12-071-0L4799 2564 173 Ardabil SPsaY 270 107 129 1 1.6 - - BL 10 2230
12-071-05089 2825 17L  Ahar P23 0 6 1ol 126 1 1.6 BL 12 2222 .
12-071-0L458 2239 221 Esfahan Prio2e 3 68 106 - 128 1 1.7 BEL 13 21
12-071-04937 2688 175 Gharyeh-gole IR 20 66 103 128 1 1.6 BL 1 2210
12-071-04509 2285 193 Kermanshah S P2 5 68 106 131 1 1.5 BL 1z . 2207
12-071-04536 2309 193 Keimanshsh D ST TR 'S - 67 108 127 1.5 1.6 BL 1 2181
12-071-04573  23L3 193 Kermanshsh P35 66 104 129 1 1.k BL n 2175
12-071-04789 2555 173 Ardabil LIPS 2.3 70 106 133 1 1.6 BL 10 2167
12-071-0LLC9 2194 221 Esfahan LPTR1T 3 65 105 128 1 1.6 BL U 2166
12.071-05300° 3015 154 Gharyeh-gole Pkl X 3 - 65 105 128 1 1.8 HL 12 2155
12-071-~0L623 2388 172 Ardabil P 13 @& 106 - 131 1 1.6 =L n 21k2-
12-071-05185 2911 174 Ahar LR 030k 2t 106 129 1 1.7 B 1 2133
12-071-04795  2560. 173 Ardabil PG ) 68 10l 137 b 1.6 BL 1 2130
12-071~-0LL13 2198 221 Esfahan LoPS1 2 - 68 106 26 1 1.6 BL 1 2)21
12-071-0LL4S 2226 221 Esfahan P23 69 04 128 1 1.6 BL 12 2115
12.071-0L428 2211 221 Esfahan P2 300 68 107 1310 1 1.7 BL 10 21s
12-071-0LL66 2246 221 Esfahan P2 L4 68 106 S 131 1.5 1.7 BL - 15 2nlk
12-071-05093 2829 174 Ahar P23 88 105 -130 2 1,5 B ) 2106
12-071-0Lh39 2221 221 Isfahan SP 0430 - 68 104 127 1 1.6 . B 1 202
12-071-0LL79 2258 221 Isfghan iR 520 61 104 129 1 1 BL . U _2070
12-071-0L491 2269 221 REsfahan ORI A2l 6T 10k 131 1 16 BL u 2057

Céntaued.



(1)

Accession
Number

(2)

Strain - Source . s
Number Number Source -

(3)

é@x

®

- Flower

(9)

(20)

(11)
-~ Days to Days to Days to
camplete
Maturity Maturitty rating pod

. First
colm' Stand Viior Flower

(12)
First

(13)

(1) (15)

Disease Seeds per Seed 100 Seeds .
: color‘Wei_ght

(16) (i?)

as

12.071-04270
12-071-C4693
12-071-00:512
12-071-05406
12-071-04655
12-071-05373
12-071-04833
12-071-04653
12-071-04689
12-071-054,01
12-071-04661
1207104796
12-071-05080
12-071-04476
12-071-0L24)
12.071-04787
12-071-0L407
12-071-05187
12-071-04l61
1207104267
11207104260
12-071-04463
12-071~0L691
12.071-04887
12-071-0L481
12207105006

12-071-05130"

12-071-05387
12-071-05378
12.071~0L1,76
12-071~0L152
12-071-05048
12-071-0L4980
12-071-04475
12-071~04255
12-071-04261

278
2469

L38
3134
2116
3080
2595
2L15
2L€5
3117
222
2561
2817
2255

305
2553
2192

2433°

22)2
275
268

221

2467

263
2260
2750
2862

3092 .

308)
2255
2270
2788
2727
225)

307

269 .

-

L9
172
ish

C-727
172
sl
173
172
172
173
172
173
17h
221
173
221
172
221
325
221
221
172
173
221
175
17k

Arda.bi.l
Kara;] :

Pakistan -

Ardabil -

Gharyeh—gole

Ardabil

Kermanshahan 19_3

Iran 222771 -
Esfahan
Ardabil

1"

Esfahan

Gharyeh-gole

Ahar
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Tn
‘Esfahan -

Ghazvin -
Iran 222772

L L L T rv.mﬁeu.*ﬂ“& "o v gty n_sf.m"n,_fq LT 'u

’Hwahwhwhn

LW I PO I s 1O W PO W 0 10 MO L 19 1 1 s

FEWREWWWE DR

R EENL N EWEENEEEEW N EB N W

&8
71
66

76

n

RN ST
SRR N
70

105
108

1ol

13
107
105

106 .

108

N 101] o
104

107

08
%
106

106
106
106 -

101
103
103
105
105

10k

1135

- 129
©329

133
131
128

129
127
12

128

-
&R
-
[ I )
i

R 1t 1 B e el et e W B e e

"1
1.6
1.6
‘1.1’
1.6

EEEEEEEREEEEEEEEEEEEEERE

" BL n

2]
)

BEREEREREEREEERREE BEERERBERREBEE BY



‘I'ABIE 8 Agroncmic Da.ta Ghickpea (black) pre.!.i.minary Yield Test Plantad Harch 22 1967 Karaj, Iran. ‘

(1) e L (2)_-‘ C3) v(l;)‘.; ,(5) (6) (7) (8)v (9) -(10) (1) (12) (13)

» S T T ’ DaystoDaysto Days to , : : ' -
Accession Strain Sourca R .- Flower Plant Plant Plants/ 2 U First  First camplete Disease Seeda/ 7100 Seeds
Number Number Nmnber S o u ¥ c e - Color Height Width Meter Stand Vigor Flower Maturity Maturity ratiug pod Heiglzt Hel
‘12-071-0L482 6125 221 Esfahan P 29 5 19 - 6Y 101 2 . 3 17 1.0 268
12-071-04466 6121 221 LA P 24 i 21 - 65 101 120 3 00 1,7 12,3 2640
12-071-0LL67 6041 221 R P 24 w22 65104 121 2,57 1,7 1.2 2850
12-071-05331 6086 15U Gha.ryeh-goleg'f P U6 L 667 102 n9 - 2.5 1.6 1.1 2600
12-071-0L439 6088 221 Esfahan . .. R -1 2627 101 19 . 3 1.8 1.3 2430
12-071-04799 6083 173  Ardabil = TP ' Ci6B 99 o 119 T 3,87 .6 9.8 2420
12-071-04407 €12l, 221 Esfshag - P b3 65 . 101 T M9 377 1.7 10.5 2390
12-071-05301 6061 15  Gharyehegole . -~ IP hl, - : o119 3T 1.7 ML 2300
12-071-05130 6087 17L  Ahar ER Ip- - o119 o3 T 161 w0
12-07104623 6082 172  Ardabil P S 1aB T 3.8 9. - 2370
12-071-05131 6085 174 Ahar P BT b I A ST =11, 2340
12-071-041413 6103 221 Esfahsdn Ip -~ o320 002 +10s1 2340
12-071-05378 6060 154  Charyeh-gole LR C 120402 -11,2 23ho
12-071-05387 6075 154 Gharyeh-gole 2 2 S92, 11,6 233
12.071-04526 6092 ~  Esfahan 3200 - 3 ~ 11.3 2320 .
12-071-04529 6093 ~  Esfahan 1193 --10.,9 2320
12-071-0L4LLS 6122 221 Esfshan 120 - . 13,3 2280
12-071-05055 5045 174  Ahar 18 10,8 2230

12-071-05185 6100 174  Ahar 2220. - 3
12-071-05487 6080 172  Ardabil

12-071-05326 6062 154 Gharyeh-gole . .
12~071-05126 . 6033 174  Ahar
12-071-0LL1L0 607l 221 Esfahan _
12-.072-0uL475 6081 221
12-071-04748 6055 173 Ardabil
12-071-041461 6090 221 Esfahan
12.071-05108 6032 174  Ahar
12071-04789 6065 173  Ardabil
12-071-0h1481 608l 221 Esfahan
12.071-05176 6123 174 Ahar
1207104255 - 6025 - Ghagvin
12-071-0L14128 6069 221 Esfahan
12.071-0L4158 6113 221 Esfshan
12-071-04833 6102 173  Ardabil .
12-071-04133 6095 221 Esfahag -

- 9.8 2190

1120,
120
120

3
3
3.5 1.8 . 8.9 2170
3 17 12,1 2170
2 1.7 BL 10.6 2110
3 ‘1.6 BL 11,5 2120
: '3 1.5 BL 11.1 2110
: _ 3 - 1.5BL 94 2110
< 18 g 1.5 BL 11.3 2090
3
2
3
3
3
3
3
3

S 1.6 BL 11.6 2080
o5 1.7 BL 9.4 2070
S 1.5 BL 11..1 2070
1.7 BL 11,7 2060

1.7 BL 11.6 2040

i
v

OO 00 000 10 1 00 00 1 e 1 1 15 N [ 0 :{:j—i'

© 1,9 BL,11.5 2030
1.7 BL'11.5 2030

LR

R b v v v v B v B g w0 .19 o B o to
2 W L0 L Lot PO AL O 9L L s RO 19 o P00 L 1y N W o 9 M9 U 1o |

30 17BL 143 200
35 CLTEL 1.2 1990

/- Continued. .



TABIE 8

(1) @ 3 " m)y - (58 6. (1. (B (% (10) (1) (12) (13) () - (15) ' (17) (13)';
: . . R ’ . " Days to Days to Days to ‘ { Ty
Accession Strain’Source : -Flower FPlant Plant Plants/ First First complete Disease Seeds/ Seed seeds ’
Number NHumber Numter S oou rc e - Color . Helght Width Meter Stand Vigor Flower V.iturity Mat. ratiﬁ pod . - color Hei:@t Yield
12-071-0L570 6098 193 Kermanshah . - P 20 3% 22 . 3. 1 €5 98 119 3 1.8 ° BL 9.8 1980
12-071-05321 6126 15 Charyeh-gole .  IP 22 38 20 2 .2 65 98 119 © 3.5 -'1.6° 'BL- 12,2  1980.
12-071-0L661 6070 172 Ardabil P .18 36 23 3 2 64 99 118 L: 1,57 BL 9.5 1970.
12-071-04691 6089 172 " P19 A7 2 2. 6 1 18 - 3.5 1.7 -BL-. 9 1570 .
12-071-04262 6031 2227 72 Iran P 19 3. 2 65 .99 19 - ‘3. 1,5 . .BL 1.1 19580
12-071-04282 6035 221 Esfahan S P 260 3001 6y - 100 19 - 3.5 L7 - BL 11. 1950
12-071-042L); 6013 = Ardabil © P29 3 o2 6y o 100 - 119 3 1.8 - BL 11,0 1951
12.071-04681 6097 172. Ardsbil P AT Te3ni 2660, 98 - 119 3.5 -l BL 22 1920
12-071-0428L 6064 - Esfahan P - 2257 320 68 100 118 3 - 1.,5-BL 11.9 1920
12-071-05486 €099 172 Ardabil P20 037 - 27.06587.-100 . 120 - 3 1.5 BL 10,8 1920
12.071-04632 609k 172 " P 18 L2 66T 990 .. 119 3 1.5 BL- 9.1 1910
12-071-04572 6020 154 Karaj , P2y - 320 898 119 3 1.8 - BL 1.2 1900
12-071-04536 6066 193 Kermanshah - P 23 3.2, .67 - 100 18 3 1.9 BL 10.8 1860
12-071-05089 6076 17L Ahar P 200 G2 6501000 0 1200 2,5 1.5 BL 11.8 1860
12-071-0L479 6096 221 Esfahan P 21. 3. Y .65 101 19 © 3.5 "1.7 BL: 11.2  18L0
12-071-04663 6052 173 Ardabil P 18 ‘2 20767 99 . 118 .3 7 15 "BL - 9 1830
12-071-04693 6068 172 Ardabil P 19 3T -2 650 98 118 b . 1.6 BL ~ 9.8 1820
12.071-04L32 6109 221 Esfahan P 22 3. 2 & 100 nye - 3 1.7 - BL 9.7 1820
12-071-04689 610L 172 Ardabil P 28 2 2 6y - 97 117 hess - 1.6  BL 11,3 - 1810
12-071-05L03 6071 164 Moghan P19 2. 2 6 9 18 3 1.6 "BL - 1l.4 1810
1207104620 6054 173 Ardabil P 19 3 2 63 99 117 3 1,5  BL 9.8 1810
12-071~-04619 6073 172 n P 20 3. 2 é& 99 - 118 3 1.3  BL 9.6 1800
12-071~04268 602 221 Esfahan (326) P 21 2. 1 & - 99 19 3 1.6 @ BL 1.9 17%
12-071-05300 077 15L Charyeh-gole P 22 3.1 6 . 100 . 19 ‘3.5 1.9 BL 12,2 1770
12-071-04279 60LL L7 315-1 Karaj P 25 - 3 1 63. 99 . 17 3 .18  BL 1.2 1720
12.071-05080 6056 17l Ahar P 25- 3 2 65 1001 117 - 3 1.5 - BL 11.3 1700
12-071-0L476 6127 221 Esfahan P 23 3 2 65 98 1319 3.5 18 BL 11.6 16%
12.071-0LU62 6079 221 Esfahan P 20 37 1 63 - 100 119 3 1.6 BL & 11,3 1680
12-072-04703 6072 172 Ardabil P 16- 3. 2. 66- 100 . 118 3.5 1.5 - BL 9.7 1668
12.071-04653 6063 172 Ardabil 1P 16 3 20 .65 98- 117 3.5 1.6 BL  11.d 1663
12-071-05401 6053 173 Ardabil P 97 2. .2 ..683 9. 18 = 3,5 1.3 BL - 9.7 1656 -
12-071-04509 6115 193 Kermanshah P 23 e 3.2 -6 1000 - -119 " 3,5 1.6 . BL -10.6 1658
12-071-0L4787 6059° 173 Ardabil ‘P19 2 2 6+ 98 m9 - 3 -

2 o
“Continued.



“MHES

1 - @ - (3 L (5 (& (@ (8 (9 (10 @) (12) (13) aL) (15) (a7)  ‘(a8) -
; - _ -~ Days to Days to Days to 100
Accession Strain Source . Flower Plant Plant Flants/ First First complete Disease Seeds/Seed ggeds - =
Number Number Number S o u r ¢ @ color Height Width Meter Stand Vigor Flower Msturity Maturity rating pod color weight Yiel
12-071-04491 ~ 6040 221 Esfahan IP 22 39 20 3 1 8 100 19 3 1.6 BL 11.3 1658
12-071-04270 6067 L9 Ardabil Ir 18 36 21 3 2 66 99 ns L 1.6 BL 10,1 1653
12-071-044,07 6047 221 Esfahan P 22 30 19 3 2 67 100 18 3. 1l BL 1 1648
12-071-0L887 6058 173 Ardabil P 20 36 20 3. 2 66 100 19 3.5 1.7 BL 9 1625
12-071-0L4S0 6036 221 Esfahan P 2 3 17 3 1 62 100 118 3.5 1.5 BL 1.9 1625
12-071-01269 6118 -~  Ghazvin P 24 33 '19 -3 1 & 100" 1 3.5 18 BL 10.1 1588
12-071-04708 611 173 Ardabil P28 -3 19.-.:3. 3 - 63 97 117 3 1.6 BL 10,6 1558
12-071-05132 6107 17k Ahar P20 35 15 .23 .2-..66 100 19 3.5 16 BL 13,1 1518
12-071-0L467 €034 221 Esfahan ‘P 21 3% A7 Tl 568 99 18 3 1.9 BL 1.3 1533
12-071-04276 6039 3274 Ghazvin P .22 38 ":20 e 6 .98 118 3 1.6 BL 10,9 1520
12-071-04,618 6108 172 Ar dabil P 18 39 . 19°: R 66 99 119 L 1.6 BL 1.3 1520
12-071-05048 6110 174  Ahar P17 0330 720 03020 6L oo 99 ¢ 119 3.5 1.7 B 11.3 1508
12-071-04775 6117 173 Ardabil P19 31 19 03 02 i66 .96 o 17 bss 1.7 BL 9.6 1505
12.071-05093 6105 174 Ahar P29 43 -19 0030 2. 7 65099 119 ; 3 1.6 BL 9.7 1500
12-071-0L655 6119 172 Ardabil Poo2l 3%y o302 699 19 3 1.6 BL 12,1 183
12-071-0L409  60L6 221 Esfahan P22 39020 .03 6y 21100 117 3 1.7 BL 1.1.1 1480
12-113-05L06 €057 C~727 Pskistan P oc2h 30 17 3 i 68 i1 o119 2 1.5 1Br 1462 -
12-071-0L267 6038 325 Kermanshah P -18.--38 .23 23 & .98 :'LNy = 3 1.5 BL “1460
12-071-04795 6051 173 Ardabil P 18736 18" .3 -2 ' 6 -100 - 118 3 1.9 BL 55
12.071-04937 6106 175 Charyeh-gole P22 32 °38- 003 20 6 00 119 ) 1.4 = 1435
12-071-05373 6120 154 Gharyeh-gole ~ IP - 36718 3. 6 99 - - 118 3 1,9 BL. 125
12-071-04980 €043 175 Gharyshegole = P . S3ke 6 9 1At 3 1.6 BHL 20
12-071-04573 6091 193 Kermanshah P ideeelie2 98 117 3.5 1.7 BL 1,05
12-071-05006 6101 175 Gharyeh-gole P 32 e 99 L - 119 L 1.9 BL 1377
12-071-05130  60L9 174  Ahar . P “2 025 16300100 - 1T L- 1.k . BL 1352
12-071-04796 6078 173 Ardabil P 0302068 99 118 3.5 1.5 BL 1350
12-071~0L9L0 6116 175 Gharyeh-gole P e3R8 96 .17 L 1.5 = 1295
12-071-0LL463 6111 221 Esfahan P 3R 68 9B 3.5 1l BL 1290
12-071-0L492 6112 193 Kermanshah P 3R L& e N 1.7 EH 1262
12-071-0L476 6050 221 Esfahan ‘P ©.3 -3 6 ;100 - 3.5 - 1. BL 1260
12-071-0L475 6037 221 Esfahan L P F3.0020 0 6y 100 3.5 1.5 HL ne62
12-071-04260 6048 Iran-222771 P 3206 98 ~ b 17 BL . 1125




TABIE 9: Agronmu.c Data Chickpea (ﬂbite) Preli.minary Iielﬂ Test II Planted March

1967, Pahlavi University, Shiraz Iran

o

(1)~ (2) (3) g,.,(h):' ».’t‘(S); ( ) (10) (1) .- (12) (13) () (@5 (6 (17) ;:.i(-
: : . - ST Sl Days to Days to Days to ’
- Accession Strain Source < - e Flower - First - First Complete Disease Seeds/ Seed Seeds R
Number Number Number 'S 0 U R c E Color : stand gor Flower Maturity Maturity Rating Pod Color Weight Yield
12-071-02276 462 . 220  Esfehan . w, 3 1 89 131 s 1 1.6 or 26  sohls
12-071-03116 1265 169 Ardabil . P T 20 76 : 1.5 1 Icr 26 L4987
12-071-02275 L6l 220 BEsfahan . W ol 2 - 83 . 126 149 1 11 v 25 1936
12-071-02089 261 Lsh, Xaraj Selectmn S TWe B 2 80 - 122 k9 2 1.2 oOr 3L LB26
12-071-02300 1483 220 Esfahan o W ok 1 89 - 135 19 1 12 W 22 L4798
12-071-0238) 1017 170 Ardabil AP A3 2 76 . 126 . 137 . 1 0 1.2 LCr 21 L7681
12-071-03062 1207 169 Ardabil P2 79 . 19 o W5 - 15 1.7 Ior 21 L7500
12.071-02596 759 230 Nishabour R E i TOR 76 125 - W9 20 L7 W 20 L
12-071-02274 Lo 220 Esfahan W6 R 100322 - AL T 25012 - Cr: 25 - 4717
12-071-03300 p AR m Varamin P52 © 76 ©122 - A5 0T 25 LWl G Der o 300 L705
' 32-071-03393 1532 168 Mamaghan SR 2 20 69 - 1316 w2 2o e 190 h6e)
12-071-02138 382 21 Ghochan WO LEE3 T 89 129 136 L X w2l - Lkt
12-071~028L0 1003 170 Ardabil 33 P Ea2 03 76 18 " 510020 0 16r 257 W6
12-071-03718 1846 162 Shahpour P20 2 13 122 U5 1 -1 Lor 23 W53
12-071-~03L6}4 1596 i Mamaghan P2 e - 76, 0 18 5 ‘1 10 Ior: 26 W8
12-071-02298 . }481 220 Esfahan W Sl 20 .88 0 126 150 1. 15 W 23 - hh38.
12-071-02655 828 230 Nishabour W2 2 o761 W5 - L5 1.6 Ior . 21 LB
12.071-02818 979  .230 Nishabour WL e L 6T T 116 135 12k w19 hLo8
12-071-02569 734 230 Nishabour R B e (' SR U5 1 17 Ier 17 L392
12-071-05471 310 2l Chochan W v s om * .16 148 1007013 . 16k 190 352
12-071-03420 1556 161  Mamaghan P03, 27 076 112 17 1.0 1 1or 200 4349
12.071-02469 637 106 Fars ‘ W -2 2 .l 8L 126 136 S10 0 Lk w200 L L3yo
12-071-02695 868 182 Shiraz WL -3 78 125 Ws 1013 w17 here.
12-071-03235 1380 11 Varamin - P 3.1 ...16 120 3 1 1.2 - Dpor 28 U268
12-071-01837 , Ghagvin W5 -2 - 69 122 Wwy - 1 1.2 - Ier 25 h2k8
12-071-02729 898 182 Shiraz W b 3 79 19 137 15y W 20 - he2os
12-071-03696 1829 162 Shahpour <P 5. 2 76 16 5 112 w2 hare
12-071~02516 681 232 Daragas W 32 17 119 1k 2 °1a 1er o 39 -l
12-071-02295 479 220 Esfahan W 'k 1 91 130 138 1 .23 w2k 48
12-071-03298 U3 m Varamin P Tl i 713 11k s 20 1,2 -per’ 31" WIS
12-071-02290 L7k 220 Esfahan W 2 1 - -85 126 137 1 1.5 W27 lmr
12-071-02053 229 kel Karaj Selection N 5 2 67 112 150 2,5 1.2 . W 3 -l
12-071-02569 74 230 Nishabour oMo 30 -3 0 n, - W5 1 0l7. cIgr 17 RI0L
- 12-071-01980 161 302-3 Ghochan P2 27 T ¢ 22 1S -1 2,0 RBL -1 - ho28

- Continued;




“(1) . 7(2) (3) “(5) . (9 (0) (M) (@2) (13) () - (15) (16),
) SRR R - 'Days to Days to Days to : Seeds =
- Accession Strain Source. : . . Flower - = . First First complete Disease per  Seed
" Number Number Number S O U R G B Color Stand Vigor Flower Maturity Maturity Rating pod Color
12-071-02758 92, 182 Shivas - P L 2 76 122 13 1 1 1Y
12-071-03459 1591 141 l'amaghan P20 2. 18 16 145 1 1.2 YOr-
12-071-0221k Lobé 241  Ghochan W L: 2 74 119 147 1 1.L Lor
12-071-05406 3014 111 Esfahan P .3 2 16 né U5 -1 1.2 DCr
12-071-02896 1054 170 Ardebil W8 8. 82 13l 19 2 1w
12-071-03289 1435 111 Varamin W20 3. 072 122 18 -2 1.2. Cr-
12.071-03351 1493 168 Mamaghan COWes Beis 2 790 0 3120 0 136 1.5 1.5 1cr
12-071-03250 1395 111 Varamin GRS 24 76 0 122 149 | 1 10
12.071-02179 374 241 Ghochan W 3 3 TR, 112 w5 1.5 1.2 100
12-071-024151 612 106 Fars W hesii2e . 95 118 W L 2 1 wo
12-071-01952 13k 230 Fars 251025 SPLSET3EL 20 75 120 Uh - . 1.5 13 IY
12-071-03069 1213 169 Ardabil W8 2.7 . 81 120 135 -1 1 W
12-071-022L4 433 241 Ghochan W 2320078 116 15 1 1.3 W
12.071-02302 L85 220 Esfahan - Wil o3 76 ny U5 1 1.3 16r
12.071-02906 1055 170 Ardabil S oWt 20 0 78 125 3 1 - 1.2 W
12-071-01919 86 - Karaj Selection S Wo.n3.-7332°°75 119 145 1.5 1.4 ©per
12-071-0268L 856 230 Nishsbour S Wi 102t 72 112 136 1.5 1.2 ICr
12.071-024479 646 106 Fars o W3 200 760 120 U5 1.5 1 W
12-071-03456 1589 161 Mamaghan P50 20 175 17 . 13 "1l5. 1 ILer
12-071-03306 1451 111  Varamin 0 ZURED TR S £ 11, L5 25 1 DCr
12.071~03226 1370 111  Varamin P37 30076 118 9 " 1e5 14l DCr
12-071~02095 267 460 Karaj S "R 3 .02 16 118 - 15 1.5 1.3 DYCr
12-071-023L6 525 241 Ghochan W3 3 71 112 15 ©LeS 1E 1o
12-071-03073 1217 169 Ardabil : W ST 2 73 121 9 1.5 1.2 %W
1207102246 L35 241 Ghochan WL 2 2 71 112 U6 1.5 1. - 1cr
12-071-05470 332 217 Torbat-e-Heida.r:Leh W 2 3: 76 126 U7 1 11 W
12-071-02519 682 232 Dareh-Gaz f w,H-,, 5 2 81 120 - 5 1.5 1.1 or
12.071-02732 901 182 Shiraz W2 76 122 12 1 1.2 W
12-071-02631 800 230 Nishabour Wy 2 76 120 U1 1 1.y 1cr
©12-071-02565 731 230 - Nishabour CWe o 2 78 122 143 1 1.2 W
12.071-03295 1kl 111  Varamin P03 3 73 116 3 1.5 1.2 DOr
12-071-02892 1050 170  Ardabil - P 2 77 120 13 15 1 W
12-071-02733 902 182 Shiraz. = .. oW 5. .2 81 - 17 137 2 Lle8 Lo W
'12-071-02738 906 182 Sshiraz ' LA W s 20 830 121 1R T1,5 W



"mam'9-

1 (@ . (3) ). (5) (9)- (10) (1) (12) (13) (1) (15) . - (16) (7). - ,(18):1.
‘ : B Days to Days to Days to Seeds 100 - T
kccession Strain Source . e . Flower First First camplete Disease per Seed Seeds
. Number Nugioer Nurber S O U R C E . Color Stand Vigor Flower Maturity Maturity Ratie& pod | Color Weight . Yield
12-071-C3232 1375 111 Varamin . 3. 2 73 122 7 1.3 cr 27 281;8,
12-071-03455 1588 161 Managhan P. 1 2 76 125 146 1.5 S ‘W 28 28L3..
12-071-02770 235 182  Shiraz W I 3 76 121 s 1.5 1.8 w 17 2843
12-071-03631 1768 153  Xaraj . 'k 2 76 116 19 1 1 W 23 2840
12-071-02613 776 230 ‘Nishabour W .5 - 9 71 112 135 2 14 cr 23 . 2823
12-071-02693 865 182  Shiraz WL o5 3 . 8 122 17 2.5 1.1 W 18 2636
© 12-071-03523 1659 152  Xaraj PO T i 79 114 U7 15 1.2 . Dor 19 2611 -
32-071-03k21 1557 161 Mamaghan Pk 76 122 s 1142 LPpCr - 16, . 2520
12-071-028L5 1098 170  Ardabil Pl 76 120 19 1 12 . Der 28 2506
12-071-02306 489 220  Esfahan W i 3 g 16 7 210 12 or 23 272
12-071-03233 1376 111 Varamin P 0BT T30 76 122 s ‘1 .l - Dor 260 2)08
12-071-02791 95l 230 Nishabour W 3 2 79 122 137 1.5 L2 .. W . 19 2394
12-071-02270 Lsé 220 Esfahan WSy ‘3. - 85 2h 6 D SRR I S | 23 . 2372
12-071-02842 1005 177 Ardabil P 6 - 76 118 121 15162 ¢ Lor. 25 - 2327
12-071-02841 1004 170  Ardabil P L 2 76: 122 7 1.5 1,0 - Icr 24 - 2307
12-071-03243 1388 111 Varamin P Y 2 73 16 U5 270 21l cDer - 28 . 2272
12-071-03230 1373 111 Varamin P 03 .3 16 122 150 1 1 UIert 22 0 2218
12.071~02210 402 241 Ghochan W .5 2 7 1l 1h9 11 7 oder 21 2226
12.071-02653 825 230  Nishabour w -3 3 17 122 U5 1 L9 W 20 2122°
12-071-03578 1707 153  Karaj P -8 -3 73 122 1,8 1 1 o¥er o 2201999
12-071-C3430 1565 161 Mamaghan P. '3 .2 76 120 5 1 1.3 Dor 19 1931
12-071~0238L 560 241 Ghochan W, "3 2 69 116 13 15 16 - LCr - 19 1736
12-071-02789 952 230 Nishabour P -5 2 76 1 138 ‘1.5 -l - DBr 18 1659
12-071-02339 518 220 Esfahan W 5 -2 87 134 150 1 .2 w24 1508
12-071-02700 872 182 Shiraz W 5 2 79 122 15 2 1.h w19 1467
12-071-0222C ] 21 Ghochan W 5 2 i 18 U 1 L.l cr 21 - 146h:
12-071-02711 832 182  shiraz W N 2 79 122 111 1 .6 W . 19 Y39
12-071-0274}4 912 182  Shiraz W 2 2 81 122 149 1 12 w16 - 1387
12-071-02308 Lso 220  Esfahan W -5 3 83 126 i1h} 1 1.3 W 2 13100
12.071-03252 1397 111  Varamin P. 3 2 76 16 w6 1 1.2 ::per- 29 - 883
12-.071-01963 146 317 Amrsdak W 7 3 73 122 140 2.5 1.0 Cr- .26 139
12-071-02272 458 220 Esfahan W 6 3 8 135 T 1 18 - Ier 21 - k2



_ TABIE 10 Agronomic Data chickpea {white) Preliminary Yield Test II Planted Ma:m:h 22, 1967, Karaj, Iran, ' : R

(1) (2) ) £b) (5) 6) (N [6)] (9 0 (1) (12) (13) (1L) (15) (16) (17) o18).

: Days to Days to Days to -

Accession Strain  Source Flower Plant™ Flant Plants/ First First camplete Disease Seeds/ Seed seeda o
Number Number "Number S 0 U R c E color Height Weight Meter Stand Vigor Flower Maturity Maturity Rating pod coler Weight Yield
12-071-03116 1265 169 Ardabil - IR LP 29 0 25 2 2 67 110 126 2,0 1.3 Lor 21,9 135858

12-071-02758 5138 182 Shiraz - IR P 28 39 23 2 2 70 113 « 130 1.% 1.3 oCr 13.5 3340
12.071-0217% 37k 241  Ghochan - IR ¥h 22 L2 2 3 65 11 129 3.0 1.3 W 18.4 3260
12-071-03295 143 111 Varamin - IR P 30 3 .3 68 110 123 2,5 1.2 o©r 25.1 3230
12-071-03306 1451 111 Varanin - IR P 27 3 2 67 105 123 2,5 1.2° Cr 26.0° 3180
12-071-03062 1207 169  Ardabil - IR P 28- 2 2 69 12 127 2,5 1.0 or 16.8 3170
12-071-02274  L&O 220 Esfahan - IR SIP .29 2 2 72 17 130 20 1bk W 20.6 3060
12-071-02655 828 230 Nishabour - IR vh 25 .2 .3 61 109 129 3.0 1.3 W 19.3 3050
12.071-03718 1818 162 Shapour ~ IR w27 -3 2 -6 113 126 3.0 1a 1cr 8.k 3020
12-071-03L64 1596 161 Mamaghan - IR P 3R SR 2 617 12 130 3.0 1.0 ICr 23.3 3020
12.072-03250 1395 111 Varamin - IR P - .26 3702 - 67 109 27 2.5 1.1 ¢r 22.0 3010
12.-071-02L169 637 106 Fars - IR ¥h . 25 . :20 3,010 13 129 3.0 1a . v 18.3 2980
12-071-03420 1556 161 Mamaghan - IR I 3 2.2 .68 m 129 2,0 1y 1er 15k 2960
12-071-03696 1829 162 Shapour - IR i 26 -. 2 61 109 126 2,0 1. Icr 20,9 2930
12-071-02840 1003 170  Ardabi - IR 1P 32 e 2 67 14 125 2.5 1.2 Icr 23.0 2920
12-071-0204;1 612 106 Fars - IR wh 26 2. -3 - 68 112 129 2.0 1.6 W 13.4 2920
12.071-03636 1768 153 Karaj - IR P 29 2 2 67 112 125 2.5 1.2 ¢r 20.1 2920
12-071-02346 525 2kl  Ghochan - IR wh 24 33 6 109 128 3.5 11 W - 19.3 2900
12-071-03430 1565 161 Mamaghan - IR P 27 3 2 70 113 128 2.5 1,2 ¢r 16.1 28%
12-071-02695 868 182 Shiraz - IR Wh 31 L2 2 68 16 129 2.0 1. w 15.7 2%00°
12.071-02276  L&2 220 Esfahan - IR ¥h 30 32 & 18 132 2.5 1.0 W 20,2 2890
12-071-01952 134 251025 Iran 1P 26 2 2 .68 13 129 3.0 1.2 1I1Cr 16,5 2880
12-071-03456 1589 161 Mamaghan - IR P 29 2 2 61 113 127 2,5 11 Itr 21,9 2830
12-071-03298 13 111 Varamin - IR p 23 3 3 67 110 123 3.5 1.1  cr 26.1 2830
.12-071-02258 181 220 EBsfahan - IR Wh 33 2 2 70 118 132 1.5 1.2 W 21.6 2800
12.071-02738 906 182 Shiraz - IR Wh 28 2 2 69 112 131 2,00 1.3 W 17.L 2790
12-071-02653 825 230 Nishabour - IR Wh . 26 2 2 67 112 131 3.0 1.2 W 16,6 2770
12-071-02306  L89 220 Esfshan - IR Wh 28 3 2 (] 118 132 2.5 1.3 W 20,6 2760
12.071-0321 1557 161 Mamaghan - IR IP 3 2 2 70 113 124 1.5  1.0- Icr 15.9 2730
12-071-03235 1380 111 Varamin - IR r 25 ‘3 3 €8 109 - 125 3.5 11 C6r. . 26,k 2600
12-071-02095 267 L60 Karaj Sel - IR P 2y 3 3 68 107 129 Lo 1,0 Dor 26,6 2600
312-071-02613 776 230 Nishabour - IR Wh 23 3. 4 & 109 127 3.5 1.5 w 19.5 2590
12-071-03523 1657 152 Karaj - IR w27 3 3 & 110 125 2,5 1,3 1or 15,8 2580
12-071-02906 1055 170  Ardsbil - IR - Wh 22" 2.3 67 15 133 20 1,2 W 15,0 2580
12-071-03351  1L93 168 Mamaghan - IR who 28 27 3 6 113 130 3.0. 1.5 W 17.3 2560
12-071-03300° 1LLS 111 Varamin - IR 1p 26 "3 .3 .68 13 k- 3.0; 1.2 Cr 25.9 2550

29
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TABIE 10

o) @ 3 () ® & M ® () ) (N (@2 (3 @ 1 16 an. a8
. Days to Days to Days to 100 R
Recession Straian Source Flower Plant Plant Plants/ First First comple o
plete Disecase Seeds/ Seed
Number Number Mumber S 0 U R C E ecolor Height Width Meter Stand Vigor Flower Maturity Maturity Rating pd /ccoIZr ;::;f, Yield
12-071-0238 1017 170 Ardabil - IR P 3 1 20 0 o
12-071-028L1 100 170 Ardabil - IR 1P 24 59 19 g g 2 ﬁi ﬁ? g? i? o 8.7 2530
12-071-03233 °© 1376 111 Varamin - IR P 25 L5 16 3 3 P 18 126 s 12 o 2.3 2520
12-071-028L2 1005 170 Ardabil - R P 29 45 20 33 &1 12 26 30 1o o 8 2z
12-071-02295  L79 220 Esfahan - IR m 3% @ 17 2 2 71 mB 12 a0 19wt  am 2o
12-071-0274y 912 182 Shiraz - IR wh 38 I8 25 3 2 69 1L 128 3.0 1'2 d 21.2 © 2500
BIOEL WMoN mN.IE 0 E oE B X 0 2 s om o 2o oxp b bR A
an - ¥ 29 1 ° °
12-071-03i55 1588 161 lMamaghan- Ir a5 moN 3 0F R omoom 30 13 oW, B2 2
12-071-03226 1370 111 Varemin - IR P 26 k2 17 3 2 7 108 125 3.0 1.0 ?ccr gh.so oy
Eﬁiﬁ;ﬁ? 3&1‘ ggg Nishabour - TR vh o 26 L5 22 3 2 68 m 130 30 16 w2 31188
Nishabour - IR wh 26 31 20 2 3 €6 107 - 126 b . .
12-071-03069 1213 169 Ardabil- IR ¥h 2 0 Lk w185 2380
12-071-02729 858 182 Shiraz - IR ey 2§ llg gg § § ?g 11%3 ﬁg 3‘8 :}3 0 no 230
ol B omoBmR B2 RF O3 DR B OB OB OB
Shiraz - IR Wh 26 2 2 . : KX
ponmd 50 omomsiem w2 o %03 1@ W@ iv oy ¥I B8
30 Nishabour - IR ¥h 25 148 18 3 3 67 112 131 0 1. .
EMSn B gei, BB P2 Pl g B o2 oBBL i
12-071-02272 158 220 Esfaban - Th w29 & 30 5 3 /A % 129 3.0 1.2 1Lor 17.8 2260
12-071-02275 L€l 220 Esfahan - IR Yh 32 50 19 3 2 72 16 1 38 o ¥ gy oo
12-071-0285 1008 170 Ardabil — IR P % 8 1% 3 3 & -m2 e o5 moow 240 2210
125 3.0 1.0 c¢r 26.6 21
12-071-02770 935 182 Shiraz - IR ¥ho 26 L2 18 2 2 70 112 128 . 7
12-071-02791 954 230 Nishabour - IR wo 2 1 23 33 70 113 128 30 13 & na A
12.071-02270 156 220 Esfahan - IR vh 32 53 17 3 2 0 117 132 X 72 2150
10100300 133 209 porahen - IR W32 A 2 3 3.0 1.3 W 21.1 210
22-071-03393 1532 168 Mamaghan _pp wm 5 % ¥ O3 0§ 0% B OB %Ry 3y
12-071-01580 161 302 Ghazvin - IR vh 29 L 16 L 3 8 109 127 4.0 1.1 W 28.6 2120
12-071-02818 979 230 Ilishabour - TR ¥ 22 W 21 3 3 66 107 126 3.0 1.5 W 18.7 2110
12-071-03232 1357 111 Varamin - IR Lr 28 u3 17 3 3 68 109 126 3.0 1.1 LCr 20.6 2110
12-071-03252 1397 111 Varamin - IR IP 26 38 19 3 3 67 107 124 35 1.3 cr 26.3 2110
12-071-03230 1373 111  Varamin - IR P 24 6 20 3 3 68 11h 131 3.0 1.4 1cr 21k 2100
12-071-01963 146 317 Amrodak - IR ¥vh 23 L2 19 3 L 66 108 132 3.0 1l W 21,0 2100
12.071-02302 485 220 Esfahan - IR ° Wh 18 Ly 17 2 L 65 109 128 3.5 1.3 W 1B.9 2060
12-071.-02290 k79 220 Esfahan - IR th 29 L 18 3 2 75 ns 129 3.0 1.2 W . 20,6 2060
12-071-02596 759 230 Nishabour - IR vh 29 37 22 3 3 6 m 129 30 14 W 16,08 2060
30

Continued.....



BHE 10

(1) . (2) (3) AR (5) (6) (N (8) (9 (0 (11 (12) (13) () (35)  (16) (a7) ..

: : ‘ ) Days to Days to Days to A0 s
Accession Strain Source Flower Flant Plant Flants/ First First complete Disease Seed seed Seedg - i I T
Number Number Number S O R C E color Hefght Width Meter stand Vigor Flower Naturity Maturity Rating pd color Weight - Yield: .
12-071-05L70 - 332 217 Torvate-Heidarieh Uh 2 32 27 3 3 69 111 127 3.0 1.3 W 16,8 2000
12-071-02519 682 232 Dareh-Gaz - IR ¥h 26 37 16 L 3 69 109 126 3.5 1.2 W 345 1960
12-071-02220 11 2l1 Ghochan - IR vh 23 L3 21 2 U oL 109 130 4.0 . H 19,9 1950 -
12-071~02479 616 106 Fars - IR LP 28 3L 18 . 2 3 69 110 129 3.0 1.2 W 16,8 "~ 1950
12-071-02210  L02 241 Ghochan = IR Wh 25 31 19 2 L 63 107 131 3.5 1.0 W 19,8 1950 -
12-071-02733 902 182 sShiraz - IR wh 27 33 22 2 3 70 im 128 3.C 1.k W 16,5 1920
12-071-05L63  301M 111 Esfahan -IR P 2l k2 13 & 3 67 107 126 L0 1.3 ¢r 23.1 150
12-071-C2168 382 241 chochan - IR vh 30 L3 9. 3 2 72 118 131 - 2.0 1.3 w 21,5 1890
12-071-03243 1388 111 Varamin - IR 1P 2l 38 18 3 3 61 109 123 © 3.5 .12 - cr 24.8 1880
12-071-02246 L35 241 Ghovhan- IR Wh 20 L3 18 3 3 65 107 127 "hoT 1.3 ¥ 191 1860
12-071-02711 882 162 Shiraz - IR Wh 2l 33 19 3.2 70 110 2y 0 3.0 0 1.2 W 16,7 1830
12-.071-02693 ~ 865 182 Shiraz - IR Wh 27 39 2 .3 -3 69 10 12) ‘3.0 1.1 ¥ 17.6 1820
12-071-02700 872 182 Shiraz - IR wh 23 - 35 2 .0 3 b 69 109 126 3.0 1.2 ¥ 17,5 1750
12-071-02789 952 230 HNishabour - IR Lp 25 39 . 3. 3 67 107 - 125 L.0 11 1Br 18.9 1750
12-071-0221,  LO6 2kl Ghoochan-IR wh 22 L7 7 - 3 3 65 108 130 "~ L 1 w19,k 1710
12.071-02896  105L 170 Ardabil - IR Who - 27 L2 17 43 68 10 129 - L0 1.0 W 25,0 1650
12-071-02208  L90 220 Esfahan - IR Wh 2k L2 “17 0 3 .3 72 117 1300 - 3.0 T 1.3 W 22,0 1650
12-071-03289  1L35 111 Varamin - IR wh 23 n 7o 3 61 109 12 O 1.1 W 31.2 160
12-071-02892 1050 170 Ardapil - IR Lp 32 B a2 6 10 128 4S5 V1.0 1a 2h.8 1630
12-071-02384 560 2Ll Ohochan - IR Wh . 22 37 18 Lok 65 107 27 - Lo 14 W 190 21550
12-071-01919 86 - Karaj - IR W 25 . 34 5 - L. 3 68 107 i27 240 1.3 W 30.3 1510
12.071-02Lk3 614 106 Fars - IR ¥h 21 v . 1. 2. .3 - 61 08 127 - LkO o -1 -La 15,8 1470
12-071-C2516 681 232 Darsh-Gaz - IR wh 29 50. a7 oL 03 68 110 12700 3.5 14 W 36,3 . 150
12-071-05471 310 21 Ghochan - IR ~ Wh 20 o 7.2 3 63 108 2127 07345 0 1.3 W 1R.,3 T1k20
12-071-01837 - - Ghazvin - IR vh 20 34 B T 6l 107 0 126 0 LS T 010 W 22,4 1420 -
12-071-02053 229 L2l  Karaj - IR . th 20 33 19 03 kg 66 108 S130 0 U b0 12 W 2360 1380
12-071-02089 261 L5h Karaj Rel. = IR Vh 27 - 39 18 B3 6 10 128 - L0 - TTGR W 3310 1250

a



TABLE 11 Agronomic Data,’ Chickpea (White) Preliminary Yield Test 7 » Pahlavi University, Shiras, Iran. Planted March 1967

(v 2y (3 (W (5) (9) (20) (11) (12) (13) (L) (1Y (18 @7y - (28)
Accession Strain Socrce Flower Days to Nays to Days to Comp. Disease Seed per Seed 100 Seed -
" nymber number number Source color stand Vigor 1st Flower lst Maturity Maturity ratini pod color Weight - Yield
12-071-02L46 617 i0% Fars W N 1 77 119 3 1. 1.0 Lor 160 W77
12-071-03468 1641 161 Memaghan - P 2 3 74 119 s 1.5 1.0 0OorCr 20 L5

S.R -
12-071-06359 797 @ 230 Nishabour P2 2 72 116 C13 1.5 1.6 Dbr - 15 - Lh69
12-071-02L43 614 106 Fars ~ .. W 2. 2 . Tl 117 L3 2 1w 16 . L5t
12.071-03645 1779 153 Karaj P2 2 74 17 - 13 15 11 W 20 -128)
12-071-032443 1388 111 Varamin P2 2 717 116 136 2 1.2 por - 29 - }281
12-071-03471 1602 161 Maghan PN 32 12 119 k3 : ‘1.5 1.3 DCr | 20 4277
12-071-02478 645 106 Fars Wi 300 e 119 - U3 - LS5 1.6 W © 167 -h2sh
12-071-03458 1631 161 Maghan P 5T 3 72 1ns 143 1.5 1.2 -Grer 20 . a7k

SR e e o S : . L e
12-071-06364 794 230 Nishabour F. .2 2. 713 132 3 2 12 orcr. . 15 4085
12-071-026L43 813 230 Nishabour W b 2 72 .19 W7 1.5 1.5 IOr 16 021
12-071-02629 795 230 Nishabour . =~ W~ 2 3 71 112, © 143 2 - 1lds LOP 16 Look
12-071-02815 976 230 Nishabour w2 3 70 115 ) 2- 1.2 Ior 20 3992
12-971-03233 1376 111 Varamin P 3 2 70 ns 140 " 1.5 1.2 por 28 3975
12-071-02770 935 182 Shiraz W 3 3 72 119 43 2 12 W - 16 3975
12-071-03244 1389 - 111 Varamin P 3 2 72 12 15 1 - 1l Grer 24 3917
12-071-02243 432 241 Ghochan W, 2 2. 67 ny U3 2. ‘13  ICr 20 - 3851
12-071-054L70 332 217 Torbathaidarieh W 3 2 74 119 13 2.5 1 W 16 3840
12-071-02650 822 230 Nishabour w. 2 2 72 112 2 1.5 1.t Or 17 382l
12-071-02639 809 230 Nishabour W 2 2 72 116 . 3. 150 0 1l Ior 16 3763
12-071-02765 931 182 Shirasz W 2 2 .74 ny - U3 1 1.2 W 18 3727
12-071-022L) 433 241 Ghochan W 2 2 69 16 U2 1.5 1.3 or 16 T 3695
12-071-03005 1156 169 Ardabil v, o2 2 170 112 U5 - 3 1.1 Cr 26 3695
12-071-02734 907-5R 182 Shiraz W 3 2 17 119 U3 1.5 1.1 W 16 3493
12-071-02345 524 241 Ghochan W 2 2 71 115 s 1.5 -1 Ior 20 3685
12-071-02629 795 230 Nishabour W 2 3 71 12 143 2. 1L 1Icr 16 3592
12-071~03253 1398 111 Varamin W L 2 n 17 3. 1.5 1.1 W 20 3563
12-071-03886 2014 217 - Torbathaidarieh W 3 3 74 117 kI 1.5 1.6 1Cr 15 3413
12-071-C281, 975 230 Nishabour P 2 2 73 112 W3 - 2 1.2 frCr 15 3392
12-071-03378 1517 168 Mamashan W N 3 7 n9 U3 1.5 1.2 Cr 21 338k
12-071~02252 L4O 241 Ghochan W 2 2 67 112 13 2.5 1.3 Itr. 19 33717
12-071-03251 1396 111 Varamin W L 2 72 n9 3 1.5 1.2 Cr 30 3327
12-071-02968 1122 169 Ardabil- W 3 2 61 19 5 25 1 Icr: 25 3309

32 Continued....



TABLIE 11 Agronomic Datll. Chickpel. (ﬂhi‘be) Prclininnry Test I Pahhvi Univeratty, Sh‘!.ras, -Iran.

(1) (@) (3) ) (5) (9 () () (12) (13) () (15) 26) (7). ( )E
Accession Strain Source ' ; Plowar . - Days to Days to Days to Comp. Disease Seed per Seed 2100 Seed AR
Number Number Number Sc«urce' S color Stand Vigror lst Flower lst Maturity Maturity rating pod °  color Weight !teld’
12-071-03455 1588 161 Mamaghan P 3 2 T4 19 w5 1.5 1.2 W 25 3299
12-071-01919 86 8l Karaj W82 72 12 13 2,5 1 Ibr 30 3291
12-071-02L48 618 106 Fars W3 3. (£3 1nsé 43 2 1L W 18 3286
12-071-03233 14,06 1)1 Varamin Pk .2 72 16 10 15 1 - ¢Cr 26 3250
12-.071-05471 310 2L Ghochan Wy 3 67 n9 3 1.5 1.2 L 22 3215
12-071-02259 Lh46 2241 Ghochan ‘w3 2 69 112 3 15 b4 W 19 3243
12-071-03028 1176 169 Ardabil P 3 3 . T2 né 139 2,5 1.3 Grw 18 3201
12-071-02€53 825 230 Nishabour W2 2 -7 1s 13 2,5 16 . .cr 12 3169
12-071-022L49 437 241 Ghochan w32 70 12 U3 1.5 14 “cr. 16 3136
12-071-02L4k2 613 106 Fers oW 2 3 -4 1ns 3N 2 1.3 - W 15 3077
12-071-02651 823 230 Nishabour SWe2 2 13 112 139 1 1k - 10r 18 3061
12-071-01921 &8 to Karaj-s W20 03T 12 © U 3 12 w24 3023
12-071-03081 1225 169 Ardabi P03 3 M 16 51N 1Y 15 1L .10p 20 2977
12-071-02450 620 106 Fars W32 TR 112 138 15 167 . I6r. 16 - 2869
12-071-06342 2013 217 Torbatheidarieh P. - 2 - -2 o7l 116 3 1.5 1. Ibp.- 1k 2775
12-071-02L479 €46 106 Fars B FOUE I R | SO L\ Ul 2. ol oW 180 2lsh

33"



TARIE 12 ‘Agronomic Data, Chickpeas (white) Preliminary Yield Test I Planted March 21, 1967, Karaj, Iran

e8] (2) . (3) ¢y sy (& (D 8) (%) (20 (J-'L)to Da(lzlo &) () Q@Qs) @6 (17) “o(28)
' ya L
Accession Strain Sou.ree Flower Flant Flant Flants/ First First cauplete Disease Seeds/ Seed Saed s
Numbery Number Number S o u »r c e Color Height Width Meter Stand Vigor Flower Maturity Maturity Rating pod color Weight Yield.
12-071-03645 1779 153  Karaj I 29 53 17 1 1 69 1y 126 1.5 1.2 ICr 19 2538 -
12-071-03243 1388 11  Varamin Ip 22 L5 21 2 2 61 109 2y 3 n cr 23.5 2387
12-072~02416 617 106  Fars W 25 L5 29 N 2 71 13 125 3 12 W 16.6 2377
12-071-02734 907S.R66 182  Shiras W 36 L2 2l 2 2 67 13 125 3 2 W 18.3 2308
12-071-03455 1588 161 Moghan . w29 52 19 3 2 .67 113 127 3 10 Ior 25.9 2304
12-071-032LL; 1389 Varamin Ir 22 by 22 . 3.3 ] 109 127 3 12 1or 23,2 2262
12-071-03468 18415.R.66 161 Moghan LP 23 39 26 2 2 68 . 13 127 2 10 Ier 19.5 2259
12-071-03886 201, 217  Torbat-s-Heidarieh W a n 2 2 2 - 67 110 125 3.5 .17 W 161 2231
12-071-03233 1406 111 Varamia p- 21 W 17 3- 3 ] 110 2 4 10 Ior 17.6 2198
12-071-03471 1602 161  Moghan P 23 51 pU A 3 & 109 125 3,5 13 cr 20,3 2193
12-071-03458 1631 S.R.66 161 Moghan P 26 S1 22 3 3 61 109 129 3.5 1 cr 20.5 273
12-071-02185 380 2j1  Ghochan W 19 i3 25 .. 2 L & 108 126 L' 1 W 9.7 262
12-071-06342 2013 217  Torbat-e-Heidarieh LIP 26 L6 3. 2 a2 68 1L . 125 15 (1 LBr 11.8 2149
12-071-02142 613 106 Fars w27 ko 26 - L 2. 67 m 125 313 W 6.7 2
12-071-02553 828 230  Nishabour W 20 39 23~ 3 3 67 no- 126 3.5 15 W 16.1 2123
12-071-02770 935 182  Shiraz W 20 Lo - 2y 2 2 67 113 125, 2.5 12 W 16.8 -2117
12.071-06359 797 230  Nishabour P 20 h] . 3 3 6; 07 123 L 15 Br 16 2092
12-071-02765 931 182  Shiraz W 25 38 2y 3 2 58 109 125 3- 12 ‘W 16.6 2060 .
12-071-03253 1398 111 Varamin W 2 L2 - 3 2 67 110 126 3.5 1 W 20,6 ' 20L8°
12-071~026815 976 230  Nishabour W 22 k. 20 2 3 6 108 126 3.5 12 W 7.4 2031
12-071-02345 52y 241  Ghochan w 16 39 18 3 L &2 106 125 L b T 23,7 2021
12-071-03081 1225 169  Ardabil P 2 Ll 23. 3 3 .69 132 125 3 hv Ior 19.2 1960
12-071-05470 332 217 Torbat-e-Heidarieh W 25 w29, -2 2 67 112 127 2.5 . 10 W 16.2 - 1959
12-071-02651 823 230  Nishabour W 21 38 22 3 3 66 106 123 "k 12 W 19.8 19h2
12-071-03028 176 69  Ardabil r 21 38 2L 3 3 & 106 123 L 1 cr 18 1932
12-071-02643 813 230  Nishabour W 17 k3 21 2 L 6 109 126 35 1 W 18,3 1512
12-071-02,;78 &5 106  Fars W 26 n 26 2 2 69 m . 125 3 n W 16.6 1905
12-071-03378 1517 168  loghan W 21 Lo 22 3 3 65 110 126 3.5 11 r 2L.9 1905
12-071-02L1:3 6y 106 Fars W 20 38 - 20. 3 3 66 107 125 LS 12 ICr 17.6 1900
12-071-024;79 &6 106  Fars W 20 38 2l 3 2 67 109 125 3 10 W 16 1887
12-071-03233 1376 111 Varamin w22 L5 18- 3 3 66 108 124 3 13 “por 28.2 1870
12-071-0224) L33 241  Ghochan W 19 Lo 23" 3 3 62 108 125 3 a1/} w 16.6 1852
12-071-02L48 618 106 Fars W 23 33 23 3 3 67 110 12} 3.5 1 W 16.5 1838
12-071-02650 822 230  HNishabour W 17 33 2l 2 3 67 107 12 3.5 17 W 28 1836
12-071-02629 795 230  Nishabour 3] 21 L2 20. 3 L 63 105 32} bS5 13 L] 18,3 1832
1207102814 915 230  Nishabour W 21 3L 25 3 3 6 106 125 Lkss 1 ¥ 20.8 1812
12-072-02233 432 241 Ghochan W 16 39 20 3 L 60 108 128 3.5 12 W 20.3 177L
12-071-05471 310 241  Ghochan W 18 36 20 3 3 62 106 12} L i W 18.1 1742
12-071-022L9 437 23  Ghochsn W 1 38 20 3 4 6 106 124 L 12 W 19 1738
12-071-02639 809 230 Nishabour L] 18 34 2 N 3 L 65 106 124 s 1, W 19.9. 1725
12-071-06364 794 230  Nishabour LP 2 o 2l 2 3 67 106 227 L 5 cr 1.6 21701
12-071-01919 86 8y  Karaj w19 39 16 L 3 & 107 1125 LS5 13 w 30.1 168L
12-071-02252 Lo 241  Chochan W 19 L3 21 3 3 [ 06 © 125 3.5 13 W 20,0 1668
12-071-02259 L6 241 Ghochan W 16 39 21 3 3 63 106 124 L.s 12 W 20,0 149
12-071-02968 1122 169  Ardabil W 20 35 21 3 L 65 107 127 L 10 Ier 23.6 1601
12-071-03251 1396 111 Varamin W 2a k2 15 b 3 69 108 126 L 10 W 232 1572
12-071-021450 620 106 Fars W 2 35 25 3 3 67 109 T2hk - 3.9 13 - w15 1552
12-071-01921 88 86 Kara) W 2h k2 18 3 3 61 107 12, LS5 10 W 2T 106
12-071-03005 1156 169  Ardabil v 22 3 18 L 3 & 1 25 kS 10 W 27.8° 1389
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TABIE 13 Agronanic Data Chickpea (black) Uni.fom Iield Test Planted Harch 1967, Pahlavi Univarsity, Shim, Irm R

(@ (3) - Wy (5) g (9),‘-_: (10) (11) : (12) : (13) < (1) (15) (1) (@n (18)
Accession Strain’ Source el Flower oo - Daya to Da,ys to 1st Days to Caup- Disease Seeds Seed 100 Seed e
Hunber number number - Source - _color Stand Viggr ]st ﬂower maturity Maturity _rating per pod color Weight neld
12-071-0528 1AM 175 Gharya-gole P 1 68 107 127 1 1.2 BCr 16 2671
12-071-05430 hlz}{ 175 P - 1 1 - 66 107 128 1 1.3 Grer 18 2550
12-071-04255 - Ghagvin ... p 172 - 66 105 127 1 1.6 3L 16 2539
12-071-~05L36 hléH 175 cham-gole, P 3 2n 66 107 12} 1 1.2 DCr 16 ° 2529
12-071-05Lk2 231 251514 Iram - . . P - 71 i 1o: 68 107 128 1 1.8 BL U 2527
12-071-05451 LiOM 175 Gharye-gole. P 20 66 " 104 128 "1 1.2 DCr 19 23kh9
12-071-05L5C L1IM 175 : P L2 é8 103 133 1 2.3 Grer 16 2333
12-071-05L32 L1284 154  Karaj P -1 1 64 103 128 Ll 146 BL 15 2317
12-071~05L3L  LioM 16 - Moghan P : -2 66 oL . 12y B SR I BL 1L 2212
12.071-05437 L38M  15h  Karaj P A 2" .66 105 T2k 117 ¢ BL 15 2194
12-071-05LL3 303 - Azarshshr P <R3 166 o 129 . Ll 71660 BL . 16 2185
22-071-0l24y 305 . Ardabil A 2 i 3 2 0 66 - 104 - - 128 S S ¥ 1 H . 16 216
12-071-05LLY  LISM 175  Gharye-gole - P - 3 66 - ‘108 128 148 141 GrCr 18 2156
12-071-05429 1264 159  Karaj e I ' 12 =66 103 127 X 01.6 0 BL 14 212
12-071-05L31 L50M 164  Moghan P 2 68 - 103 129 Sl 1l BL 13 - 2097
12-771-05L46  LLOM 154  Karaj P 2 66 103 128 215 1.6 BL 15 2074
12.071~05452  LI9M 175  Gharye-gole P 2 7 1oL 127 ST 162 DOr 16 2066
12-071-05433 L3 1SL  Kara} P 2 &8 104 129 B SR Py S - 1k 2049
12-071-05442  LL8M 184 Moghan P 2 1 106 127 1. 1.6 - BL 15 2011
12-071-05438 LOIM 175  Gharye-gole - LP 2 1. 208 - 12 R S .1 GrCr 16 2020
12-071-05439 L2lM 154  Karaj P 2 S 103 128 L5 .17 - BL 16 1992
12-071-05L49 L2 15Y " P 3 266 - 20l 126 1L L7 BL 15 1969
12-071-05i7  934M 15k LR S 2 : 66° 2103 128 X2 BL . 15 1956
12-071-05L40 " L425sM 154 . e . . LR 3 86 - 107 -128. -X 0 1e5: . BL-. . 1k 1917
12-071-05L35 LOKM 175  Gharye-gcle ~ LP 2 n 106 125 11 11 .-@ror- 17 1872




‘_"!‘ABLE 14. Agronomic Data, Chickpea (black' Umform Yxeld Test Planted Marcn 17, 1967 Varamin. Iran :
' e @ ‘(w) . e ey e e

¢ R (2) (3) B A
<-’Accessxou T Strain  Source R rlower ) _ Days to lst Days to lst Days to. . Disease * Seed” "
Number : number number: ' - Source - color’ i : ~ --complete mat., rati color. * Yield
12-071-05432 428M 154 Karaj - L P 2 ‘ 2 BL - ~3470;’~;
12-071-05482 2428 172 - Ardabil P 2 2 LBr 3370
12-071-05437 438M 154 - Karaj . P -2 2 BL _ % 3310
- 12-071-05132 2864 174 Ahar . P 20 2 BL ~ 3310
12-071-04255 307 - Ghazvin R R 2 BL 13270
12-071-05093 2829 174  Ahar P 2 2 'BL 3250 -
12-071~05439 424M 154 Karaj | P 20 ‘9 BL 3220
12-071-065321 3034 154  Gharye-gole® . P 2 -2 - . BL: 3200 -
2~071-05442 231 - Iran 251514 - P 2 ) BL "3180- .
2-071-05444 415N - 175 Gharye-gole - = -~ P 2 -9 . LBr 3080
12-071-05429 426M - 154 Karaj , SP o 2 2 ‘BL 3080
12-071-05434 449M 164 Moghan T CP i - ‘o BL 3080
12-071-05451 | 4loM 1715  Gharye-gole P : ©2 Ta LBr 3080
12-071-04244 305 ° = Ardabil P 1- 2. o BL 3020
12-071-05435 404M 175. Gharye-gole TP, g -2 . _ LBr 3020
12-071-05440 425M 154 Karaj : ‘P 2 i Sy BL 3000
12-071-05129 2861 174 Ahar o P 2 hagl ‘2 BL 2970
12-071-05438 401M 175 =~ Gharye-gole - P - TR ) LEr 2930
12-071-05433 439M 154 = Karaj P 2L e e BL- 2930
12-071-05452 419M 175  Gharye-gole - D - 2. 2 ) LBr 2910
12-071-05450 411M . 175 Ghnrye-gole - P T2 g "2 . LBr 2910 -
12-071-05441 303 -+ . Azarshahr P 20 T2 2 BL 2890
12-071-05431 450M 164 Moghan R R e ) BL 2830
12-071-05442 448M 164 ~ Moghan PO N e ) BL 2770
12-071-05446 440M 154 Karaj P DL 1 2 T BL 2770
12-071-05449 427TM 154 Karaj P 2 2 "2 BL 2680
12-071-05428 417™ 175 Gharye-gole P, 2 2 o _LBr 2640
12-071-05430 42M - 175 . Gharye-gole - P 2. .8 2 LBr 2560
12-071-05436 -  416M 175 -  Gharye-gole . P~ 25 2 P ‘LBr - 2470
12-071-05447 434M 154 - Xaraj P 2 3 Lo BL- 2430
CV% . R
‘LSD .05 570
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IABIB 15 Agronamic Data Chickpea (black) UniSorm !1eld Test Planted.nhrch 21, 1967, xaraj, Iran.
©® M) |
_Flower Plant Flant

(1) : .

Acceésion i
Number

: (2)__1

Rumber

[OF

Station Source B
Number - Source

'(5)-{»‘_ |

12-071-05h51
12-071-05l42
12.071-05429
12-071-~05u46
12-071-05437
12-071-05432
12-071-05132
12.071-05321
-12-071-04255
12.071-0k42L)
12-071-05439
12-071-05449

12-071-05L31

12-071-05450
12-071-05L11
12-071-05093
12-071-05Li7
12-071-05435
12-.071-05152
12.071-05L4;2
12-071-05438
12-071~05430
12-071-05482
12-071-05129
12-071-05LL1
12.071-05428
12-071-05436
12-071-05440
12-071-0543L
12-071-05433

175

Iran
Karaj
KarsaJ
Karaj
Kara})
Ahar

Gharye-gole

Ghazvia
Ardabil
Karaj

‘Karaj

Moghan

Gharye-gole =
Azarshahre . -

Ahar
KaraJ

Gharye-gole

Charye-gole
Moghan -
Gharye=gole
Gharye-gole
Ardabil
Ahar
Gharye-gole

> Gharye=-gole
Gharye-gols

Karaj

Moghan
Kara}

Gharya-yéoie,i s

(10) (11)

(12)

(13) :
“Complete I:iseas Seeds/ See B T ds

Color heig_xlt Width Stand Vigor Flower Maturity Hatmty rating pod

2 33

PO g v 0 v - D v g g v B g v v m}u‘gq

LA WWW MWW EW T E W W WW W W W FW W W W b W W W |

37

color

T WW LW UL WW W EWW W W W N W DWW EW E P W W

63

y 6

113

1.5
Le5
1.6
I Py A
IR
R lob
SEVEVEUIE, 18 '

BL

BL:

138
13.2 B

i ’:10.2 :' . :'.




TABIE 16 Agronanic Dsta, Chickpea (black) advanced Yield Test Planted March 10, 1967, Pshlavi University, Shires, Tran:

eb) @ G W 6 () @ (2 ) @ @ e . an - as’
Accession  Strain Source . Flouer Days to st Days to 1st Days to Full Disease Seed per Seed 100 Seed.
Number Number Number Soﬂrce : Color Stand Vigor = Flower Maturity _ Maturity _ rating: pod color Wbight Yield
12-071-05321 303 1Sk Gha.ryeh-gols P 05 - 129 1.8 f L W %Lk
12-071-05132 2864 174 Ahar 108 . 129 1,6~ BL . 1l - 3087

12-071-05093 2829 iy »

12-071-05437 438 sy xara:)
12-071-05Lh7  L43L 154 L
12-.071-05452 L9 Iﬁ.&ummmdsuﬁ

107 127
T T
- 103 128;: -
oh . - 227

1.k, B 1 2795
1.7 BL 15 - 2707
2. .BL - 15 2570
1.2 Dor - 16 2518

m&#ﬁiemm

~ﬁ€ﬁﬁm~rww{
a&&sa&sas
PBFﬁHPHHM

PERERHRN W

12-071-05129 2861  17L Ahar ‘107 130 ¢ 16 T BL 12 . 247
12-071-05482 2128 172 Ardabil - - 107 129 - - 1y - grer .16 0 235h
12-071-05433  L39 - 15k Karaj:: S0k - 12907 17  BL - 14 . 200"
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TABIE 17 Agronomic Data Chickpea (Hhi‘be) Uniform Yield Test, Planted March 10, 1967, » Pahlavi Univarsity, Shiraz, Iran.

(1) () (3) (h); (5) (9) (00 (11) "(12) (13) () (15) (16) (17)
U Days to Days to Days to A

‘Accessi.on Strain Source . Flower First First Fall Disease Seed/ Seed Seed o

Number - Number Number S» o u'r c e Color Stand Vigor Flower Maturity Maturity Rating - pod color Weight Yield
12-071-05475 313 161 Moghan P!C 2 1 76 123 152 1 12 Yer 23 3562
12-071-05L6L,  313M 170 Ardebil 'PK 3 2 77 123 150 1.5 1.2 Ier 20 3519
12-071~05461 323 169 Ardebil PK 2 1 77 2L 101 15 1.1 or 25 3260
12-039-05L62 331 °© 32 Cyprus PR 1 1 73 123 150 1,5 1.2 Dor 27 3206
12.071-05465 335 170 Ardabil K 2 2 7 12h 150 1 1.2 w25 . 3092
12-071~05L5L 336 170 Ardabil K 2..3. - 77 12 153 ,__-1.5 12 W 26 2991
12-071-05460 302 129 Moghan PK 2 2. .17 123 - 148 .5 1l cr 31 2947
12-071-05L57 340 170 Ardabil PK 2 .1. 77 119 L8 Sl oW 21 28l
12-071-05463 301 111 Esfahan PK 3. .2 .73 118 1,8 '1.5, L1l o er 29 2778
12-071-05458 329 37 Karaj P 1 271 - 117 152 1.5 .10 erc o220 . 272
12-071-05472 347 - Karaj PK. 2 2 77 - 121 152 2 L2 woo2n 273
12-071-05453 328 170 Ardabil Fkw 3 2. - 77" 1223 . 120 2 13 Ior 26 2661
1207105156 34 = Karaj Selection w322 .71 117 w6 314 Cr 24 - 2617
12.071-05469 322 169 Ardabil P2 2 80 121 150 1 1,2 Dpor 24 - 2608
12-071-05467 309 230 Nishabour W2 2 v o137 150 2 .3 Ler 20 . 2596
12-071-05452 329 170 Ardabil P2 2 71 o119 Uy 1.5 1.2 Yer 26 . ' 2563
12-071-05159 80 - Karaj Selection cPe 302 e 117 . 150 2 1.3 cr’ 2y - 2503
12-071-05k76 312 153 Karaj SoWweoo2 2 7hot121 U 1.5 1k Ier 25 218
12-071-05470 332 217 Torbat-Heidarieh W 272 L7 119 150 2 12 w20 2363
12-071-05455 317 162 Shahpour ' CUWORTE3 e 2120 150 - 1.5 1.2 Ler 24 2310
12-071-054468 3 - Karaj Selection W 2.0 2. 115 153 271,20 IL6r. 30 . 2246
12-071-05474 339 170 Ardabil oW 27 ~. 115 18 1.5 1.5 Ior .21 . 2210
12-971-05466 18 - Karaj Selection’ oW e2n 3 17 - W2 340 -1, ICr 25 - 2197
12-071-05L71 310 243 Chazvin SLouWo2 3 121 152 2 1.5 W20 .0 2172
12-071-05473 225 249982 Iran W2 2y . W8 . 151 Cr 34 ¢ 198




TABLE 18. Agronormc Data, Chickpea (‘\hite) .\dvanced Y:eld Test Planted March 17, 1967 Varamm. Iran B

(L) @) 3) @ (5) »\' ) (10) m) (12) -(13) (9 - (16) - (18
Accession ‘Strain  Source - -Flower [ : Days to Ist - Days to lst Days to- . Disease Seed .. i°
number ‘number number Sourc : fcolor Stand Vijor flower maturity complete mat. rating - color . Yield
12-071-03515 1649 152 Karaj ':-LP“;,,,: | ‘ ‘ e - 130 2.5 DCr = 4080
12-071-05452 329M 170 Ardabil : ‘LP: 109 127 1.8 ¢ Cr 3970,
12-071-05476 312M - 153 Karaj - & LW 110.;_;‘: 125 2.5 Cr. . 3970
12-071-05460 302M 129 Moghan L LP: no-""- < 126 2.3 DCr 3950
12-071-05456 34 - Karaj co e W ,.~:109 S "126,_ .,_2.5 DCr 3910
12-071-03269 1415 111 Varamin .. .. . 'LP oo RS V1 A 2.0 DCr . .3890
12-071-05458 3290M 37 Kara} : -LP: L 71800 2.0  DCr 3830
12-071-05472 347TM - Karaj ©LP.. S-109 5 125 2.3 -Cr . 3770
12-071-05457 340M 170 Ardabil - S LPn o “112 B :'~'~-‘l287- i 2.0 DCr = 3720
12-071-05459 80 - Karaj. - LP - 1e S b A 2.3 DCr - 3710
12-071-05471 310 241 Ghouchan W w110 71280 L 2.8 Cr - . 3700
12-L.39-05462 331 - 32 Cyprus ) 109 ) - 2.3 DCr 3660
12-071-05465 . 335M 170 Ardabil W 1 B (1 2.3 Cr - 3640
12-071-05454 336M 170 Ardabil Lp. 1 :lll 12 2,3 DCr . 3620
12-071-05468 3 - Karaj w.. 1 m: 130 2.5 Cr . 3580
12-071-05461 323M 162 Ardabil LP. 1 64 10 129’ 72,00 DCr 3470
12-071-05475 313M 161 Moghan WL 62" 2 180" 2.0 LCr 3470
12-071-03662 1796 162 Shahpour LP. 2. 6l : 130 2.0 YCr 34590
12-071-05464 33iM 170 Ardabil LP B N Rl 29 1.8 Cr 3430
12-071-05469 322M 169 Ardabil LP- 1 o : ‘1257 1.8 °  DCr 3410
12-071-05470 332 2i7 Torbat-heidarieh W 1 -2 - 63 ne 130 .23 . Cr 3410
12-071-05474 . 339M 170 Ardabil w 1 2 63 108" 123 2.0 Cr 3slo
12-071-05463 30IM mn Esfahan "LP b 2 60 108. 123+ 2,6 DCr 3390
12-071-05466 18 - Karaj w 2 2 " 59 us 130, 2.0 Cr . 3330
12-071-05453 328M 170 Ardabil LP 1 2 62 u 127.. 2.3 . Cr . 3370
12-071-05467 309 230 Nishabour w.- 2 1 ‘60 109/ 128~ .-2,3 ° Cr 3330
12-071-03459 1591 161 Moghan' LP- 2 2 63 11 129- 2,0 Cr 3290
12-071-05455 3I7T™M 162 Shahpour W 1 2 162 110 127 2,8 Cr  3lo0
12-071-05473 225 249982 Iran W 1 2 64 - 126~ 2.5 -Cr - 8loo’
12-071-02695 868 182 Shiraz w 1 2 67 109 128 208 AW 2010

.-CV.% - 12
“LSD .05
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TABLE 19 Agronomic Data, Chickpea (white) Advanced Yield Test, Flanted March?l, 1967, Xaraj Iran

x) (2 - 3) L . 5 (8 (" (9 (0 (1) (12) (13) ()  @as5) @8y @ @8
. . Days to Days to Days to - 100 s
Accession Strain Source Flower Plant Plant First First complete Disease Seed/ Seed Seeds B
Number Number Number S our ce Color Height Width Stand Vigar Flower Maturity Maturity Rating Pod color we1§ht Iield
12-071-05469  322M 169 Ardanil P 2 Lo 2 1 61 109 123 2 1.0 eor 181 2300"
12-071-05L6L  331M 170 Ardabil LP 27 ] 3 1 68 107 126 2,5 2.1 Icr  13.9 2170
12-071-05452  329M 170 Ardsbil P 22 38 3 2 66 107 125 3: 1.0 1cr 23.9 2130
12-07103662 1796 1&2 Shahpour ~ W-IP . 23 IS 2 1 66 108 125 3. 10 ICr- 219.; 2120
12-071-05475  313M 161 Moghan P 24 - ko 3 . 2. 61 109 125 2.5 11 Ier  19.1 2080
12-071-03269 115 111 Varamin P2, by 3 27 g 107 2y 3. 1.0 .pcr 25,9 2070
12-071-05L57  3LOM 170 Ardabil P 26 " b5 .3 1 68, 107 ~125 3 1.0 eor 23.3 2070
12-071-05L54 3344 170 Ardabil IP 28 .4 2 2 61 107 125 2.5 11 or 22,9 2060
12-071.-05456 3L - Karaj Selec (W 25 38 3772 .63 108 12} b 1.0 w 248 1380
12-071-05461  323M 169 Ardabil Ipr2h k3 2 2 67 - 106 126 3 1.0 cr 21.3 1980
12-071-05463 30IM 111 Esfahan LP "27 .36 .37 2-- 671 106 126 3.5 1.2 cr 23.3 1970
12-071-05453  328M 170 Ardabil - P24 43 3. 1~ 61 107 - 125 3 1.0 eor 24,8 1970
12-071~05458 329M 37 Karaj - P23 W0 -3 1 66 108 125 3 1.1  c¢r 9.k 1950
12-071-05465  335M 170 Ardabil IP 28~ 45 3 1 67 108 125 3 13 1er  19.9 1950
12-071-03459 1591 161 Moghan LP 22 "'l .2 2 66 106 1) © 3.5 1.0 ICr 17.0 1920
12-039-05462 331 . 32 Cyprus LP 24 7 39 3 2 66 106 123 37 1.2 ecor 25.2 1890
12-071-02695 868 182 Shiraz W2 k3 2 1 68 110 s . 2 1.0 w 13.8 1880
12-071-05472 3L - Karaj Lp. 27 . 301 - 67 108 - 127 3 1d Icr 20,3 1870
12-071-03515 1649 152 Karaj P2y w3 2 66 10k 2] 3 1.1 or 18.7 1820
12~071-05459 80 - Karaj - Selec LP 2l 3% 2 -2 66 106 126 L.s5 1.0 Br 27.3 1750
12-071-05467 309 230 Nishabour SWo A s T2 2 62 104 125 be5 1.3 W .18.8 1670
12-071-05L60 - 302M 129 Moghan Lp..22 .37 3 2 67 105 125 L 1.0 cr 25.1 16l0
12-C71-05470 332 217 Torbat-e-Heidarieh w23 38 3 2 6 106 126 b 1.0 w- 17.9 1590 -
12-071-05476 3124 153 Karaj oW 28 37 3 3 & 1ok 123 Les 1.3 W 18.2 1530 .
12-072-05471 310 211 Ghochan L Y S s § 2. 3 61 -~ 105 125 be5 1.1 w 17.9 1470
12-071-0547h  339M 170 Ardabil W 27 -0 20 2 65 10k 126 5 1,0 W 19.1 1450
12-071-05455  317M 162 chahpour - W o2y 39 2 2 & . 105 127 3.5 1.2 W 21,9 150
12-071-05473 225 - Iran -249982 W 26 37 3 2 66 ‘106 - 1285 ks 1.0 W 30,1 1400
12-071~031:58 3 - Karja Selec W 25 3k 3 1. 62 0y @ 126 b 11 w 304 1380
12-071-05466 = 18 = -~ Karaj Selec w20 2. 3. 3 .62 105 . - 126 5 loo W . 27,2 1060
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" TABIE 20  Agronamic:Data,” Chickped (White). advanced Yield Test, Planted March 1967, Pahlavi:University, Shiraz, Iran

Accession Strain Source Flower ’ Days to 1st Days to 1st Days to Full Disease Seed per Seed 100 seeds '~ = -
. Number Number Number Source Color - Stand Vipor Flower Maturity Maturity - rating pod color weight Yield -
12-071-03459 1591 161 Mamaghan  FPK 7 2 79 - 17 158 1.5 1.3 1Cr 18 1322 .

12-071-03662 1796 162 Shahpour  PK 7 3 77 nz 158 2 1.2 Ifr 18 1281
12-071-05463 301 111 Esfahan PK 3 2 73 118 18 1.5 11 Or- 29 996
12.071-05461 323 169 Ardabil PK 2 1 77 12) . 1.5 11 ~Ccr 25 957
12-071-05460 302 129 Moghan FK 2 2 7 123 8 15 1.1 . cr. 3 919
12-071-02695 828 182 Shiraz W 8 2 83 128 15 1 1.2 w10 907
12-071-03515 1649 152 Karaj FK 8 3 80 n7 156 1 ‘1.5 pcr 15 82l
12-071-05472 347 - 1.9 "2 2 17 121 152 2 1.2 w2 691
12-071-03269 15 111 Varamin FK 8 3 80 a2h 156 1.5 1.3 or 23 616
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TABIE 21 Agronamic D;ait«a;.'chiél'cbeg,‘Interhé’tiona_l”‘{ield Test Plant March 1967 3 Pahlavi University, Shiraz, Iiv‘a':i.':

79

ol

- : (11) (12) (13) = ‘ B

(1) (@) (3) (L) (5) (6) (7)  (9) (10) Days to Days to Days to (1) (15) (6 (27) - (18)-°
Accession Strain Source - Flower Flant Plant First First Canplete Disease Seeds/ Seed 100 seeds . . . -

Number " Number Number Source color Height Width Stand Vigor Flower Maturity Maturity rating pod color Weight TYield"

12-071-05465 335 170 Iran,irdabil PK 33 ST 1 1 50 -9 16 1 1.2 1Icr 20 3548
12-071-05472 347 - " “Karaj FK 30 60 1 1 50 N 16 1 1.2 1or 20 372
12-071-05475 313 161 " Moghan PFK 31 5 1 1 57 96 116 1 1.1 Ier 17 3k65
12.155-10002 - 1 U.A.R.(Giza) w 28 56 1 1 )0 79 10} 1.5 1.5 Cr 30 2785
12-079-10004 - - Jordan w27 51 2 1 2 88 © 108 1.5 1.2 . W - Lo 2522
12-113-10006 - C727 Pakistan P 31 52 1 -1 57 89 106 1 1k Bror 17 2512
12-113-10005 - B | " (Punjab) W 27 51 2. 2. )6 89 109 2 l2  Cr' 20 2h32
12-113-10007 - G612 Pakistan P 23 b6 1 -2a7 k6 91 108 - 2.5 1.5 " BrGr 10 2382
12-155-10003 - ~F13 U.A.R. W29 500 1 "1 -4 79 .106 1.5 1.2 - 1C6r. 2l 2379
12-155-10001 - - Pl U.A.R. w26 b6 .1 - 1 20 1y oW 12 © 1828

‘TABLE 22. Agronomic Dats, Chickpea International Yield Test, Pléhted March A’2'1, 1967, Kéra'j, Iran.

e @ @3 ) O D@ (M (0 an (12 a3 qs) - (1s) (1) - an . -asy: .

12-155-10001

ooms

- .822

(6)

.- Accession 'Strain'Source' - ‘Source .- 'Flower'Plant 'Plant 'Plant -'Stand'Vigor'Day t'd' Days to’ Days to Dise- 'Seeds/ Seed '100 -'Yield .
> Number . !Number'Number* " - 'color 'Height'Width 'Number' ' ‘first 'firs 'Comp. 'ase = 'pod 'color 'Seeds v .

R v 1 oo 8 ! ' ' ! ' 'Flower'Mat. 'Mat. ‘Rating' = ' ° 'Weight' "~
12-071-05472 347M - Karaj-IR Lp 31 48 17 3 2 74 g5 103 2.0 1.2.  ¢cr  21.8 2765
12-113-10007 - C612 Pakistan - LP 20 35 20 4 2 74 79 97 3.0 1.6 - L8r 13.3 2295 -
12-113-10006 - .C727 Pakistan - - LP .. .27 38 19 - 3 2 77 80 97 2.5 1.3 . LBr 15.6 1962
12-071-05475 313M 161  Moghan-IR-- - LP 24 38 20 3 1 76 84 103 . 2.5 1,00 Cr 20.4°. 1902
12-071-05465 335M 170  Ardabil-IR ' LP 28 40 15 2 274 82° 100 2.5 . 1.2 ¢cr 20.5 1675 -
12-155-10003 - F13  U.AR. ‘w23 37 19 3 2 66 80 97 4.0 1.5 . W  .22.4 1645
12-113-10005 - - Pakistan W 20 42 16 4 2. 65 -80 100 3.5 1.6~ W 20.3 1322
12-155-10002 - GIZA U.S.R.(Gizal) W 27 41 2...67 .80 . 95. - 44~ 1.0, W-  27.4° 1105
12-0738-10004 - - Jordan ’ W22 0 36 2 70 80" 99 3;‘5 '1",0 w ~37.3- "1065 -

P U.A.R. W 35 2 64 80 .- ‘96 4.0 1.5 . .W



. BEANS

‘Dr.” Kenneth*H, Evans
Engineer Ahmad Sarrafl

Germplasm

 The germplasm nursery was grown again in 1967 at Karaj and about
1, 200 of the more promising accessions were grown at Pahlavi University
in Shiraz. The germplasm nursery contains several colors of beans
that are new to Iran. Presently, many of the better looking accessions
are probably only useful as breeding material. A preliminary market
survey indicates large red and cranberry pinto beans are higher priced
than other types. White beans are also used, but have a lower market
value. The black, brown, and U.S. :ype into beans are not found in
the markets. Most shopkeepers feel there is no market for new types
of beans.

Yield Trials

The bean yield trials were divided into white, red, and pinto
color classes. Beans of other colors were included in with the class
nearest their color. The disease ratings for Karaj were made by RPIP
pathologists. Several strains of pinto beans produced higher yields
than the two U.S. pinto checks in the pinto preliminary,yield tests
(Tables 23 and 24). 1In the preliminary red bean test (Tables 25 and 26),
five Iranian strains ylelded more than the check variety, the check
variety ranked 15th and 19th in the two tests. Sever accessions in the
preliminary white bean trial (Tables 27 and 28) yielded more than
accession number 65-071-00042, the check variety.

The uniform yield test of pinto beans (Tables 29 to 31) contain
some strains which have low market value. The two highest yielding
accessions, 65-071-00445 and 65-071-00455, have some disease tolerance,
but seed of low market value. Accession 65-071-00446 from Esfahan
ylelds about equal to Pinto 111 and Pinto Columbia. It has acceptable
seed type and has been recommended to the Ministry of Agriculture for
increase and release.

Strain No.50 (accession 65-071-00582) has been recommended for
increase and release as a red bean variety. Strain No.50 produced
an average of 300 kilos per hectare, or 177% more than the average of
other Iranian strains common to 9 tests.

Strain No.49 (accession 65-071-00042) has been selected from
the uniform yield tests (Tables 35 to 38) and recommended to the
Ministry of Agriculture for increase and release. In 9 RPIP trials,
strain 49 yielded 250 kilos per hectare, or 117% more than the mean
of other varieties in the tests.,



Legend for Bean Agronomic Data Tables 234!8 :

(l)Number assigned’ to collection maintained by the Regional Pulse Improvement ;
g ‘Project.

(2) " 'Indlcatea variety name or area of origin, Numbers are numbers assigned

" to populations or collection by the Iranian Ministry of Agriculture; 6-digit
numbers are P.L numbers from Crops Research Division, ARS, U.S, -
Department of Agriculture, Beltsville, Maryland, U.S.A. :

(8) W =white; Pu = purple; Lpu = light purple.

_(4) V= viney, B = bushy.

(5) f"*Rated 1 to 9- l = complete stand 9 = poor stand,

(6)Rated 1 to 9- l - vigorous plants, 9 = weak plants.

Days from plantlng to ﬁrst opened flower,

(8) Indicates number of days after planting the first pod in plot reached full maturlty.
: ready for harvest. : AR SN

9 ‘Indicatee number o( daya after planting the whole plot was ready for harveet.
(10), pieeaae‘rated.l to 9: 1 =free from disease; 9 = sever_e._dlaeaae: ,eymptoma.

i) First column: C = curved;’ S = straight.
e *"Second co1umn- C- cylindrlcal; F = flat,

(iz) S = ghort; M medium, L = long.
(1'3). Average oi ten pods per repllcation. o

(14) W = white; Cr = cream, VY = yellow, Br = brown, Bk = black P plnk, :
~ L=light; D=dark; M =mottled.

(5) C=cylindrical; F =flat; P=plump.
-(’16)1 AVerage weight (grams) of 100 seeds,
) Yield in kilograms per hectarebaged on 5 Or 10 square meter plots
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TABLE 23 Agronamic Data, Bean (Pinto) Preliminary Yield Flented May, 11, 1967, Shiraz, Iran.

(- (2) (3) () (5) () (1 (8) (9) (10) (11) - (12) - (13)' »(15) (16) (17)
Accession Flower Plent Days to Days to Days to : " .
Number - 8’0 U R C E Color Type Stand Vigor First First Complete Disease Pod Pod Seeds Seed Seed

, o R D _ Flower Maturity Maturity Rating Shape Length /Pod Shape Size !ield
£5-071-00-677 Kermmnanab P V. 3 3 57 93 1% 4 CF Y 4 F =
65-071-00-615 Ghouchan - PV 2. 2 57 - 95 116 5 SF. 8 e R T 28
65-071-00~755 Ghouchan : P V. 2 2 5 9 117 7  SF M . 4. R o250
65-071-00-206 Iresn, 142, 900 Pyt 270 57 95 118 3 F M P32 2k
65-071-00-606 Esfehan WV 2 3 53 92 116 5 . M 3 F 32 2
65-~071-00-618 Ghouchend W V. 3 . 2 . 58. 9% - 14 - 7 SF .8 gl o T
65-071-00-609 Ghouchan P v 3 3 59 97 115 6 SF s VR
65-096-00-123 Mexico 165, 420 P ‘v 1 3 54 102 128 5 SF S 4 e A
65-071~00-023 Malayer WooVe. 2 -3 56" 94 - 115 - 5. CFr- - M i 4 R
65-071-00-607 Dashtsar, Amol PV 2 3 57 94 116 6 SF M 4 P
65-071-00-063 Bojnourd 13’ P v 3 3 58 98 116 5 SF M 4i R
65-071-00-096 Ardskan Mini 179 W . V. 2. .2 55 89 _ 122 5. SF:- M . .3 F .
65-071-00-611 Ghouchan POV 2 3 58 96 . 116 6 S ' s 4 SR
65-071-00-612 Ghouchand P v 3 3 57 . 96 114 7 SF M vt TR
65-071-00-619 Ghouchan P v 2 3 57 95 120 5 CF M 3 ¥
65-071-00-036 Hemeden P V. 2 3. 57 - . 9% - 16 . 5  SF - M o 4 R
65-071-00-616 Ghouchan P v 2 2 57 92 117 8 SF M 3R
65-071-00~614 Ghouchan P v 2 2 57 95 - 116 5 SF s 4 F
65-071-0C-448 Ghouchan ' P VvV 3 4 57 95 . 116 6 SF M ok B
65-157-00-005 Resistant Tender P B 3 4 40 89 121 3 sC 6 4 6 )

Green ’ S
65-157-00-C72 Pinto III W v 3 3. 40 75 100 L & M 45 F 32
65-069-00-241 India - 164, 778 LP B 3 6 65 86 115 5 SF M 4 F .. 30
65-157-00-068 Pinto Columbia w v 3 4 40 . 76 97 3 SF M 3~ F . 32
65-071-00-600 Dashtsar, Amol p B 4 .6 2 87 116 5 SF M 3 c - 33
65-071-00-59/, Esfahan, I P V3 449 90 121 3 S M 4. € .22
65-071-00-457 Esfahan, I e v 4 5 57 98 128 5 SF M 3 G, : 4
65-007-00-293 Argentina, 162,566 LP v 4 5 50 88 120 4 SF L 3 K 28
65-071-00-599 Esfahan v 3 5 46 93 121 5 sC M A F A
05-157-00~29/4 Maryland USA 149,484 P v 6 5 47 100 114 4 sG L 5 e .27
65-071-00-601 Esfahan v 4 4 46 89 124 3 sC M 4 C o 42
65-071-00~593 Esfakan LP. v 3 4 47 88 122 3 sC N 4 F | 42
65-071-00-604 Esfahan WP V. 3 4 46 ) 120 - 4  SF M 3. G 42
65-071-00-605 Esfahan Vv 3 4 47 100 121 4 cr M 3~ ¢ ¢ 37
65-165-00-296 Africa, 146, 787 1P  V 4L 4 46 93 125 5 sc M 4 e 7 40
65~-071-00-603 Esfahan Lp v 3 5 46 92 121 4 sC M 4 c %
65-071-00-602 Esfahan P V5 5 . 46 78 122 4 & M 4 ¢ -
cv% B -2
L.S.D .05

46



IADLE 44, - AFEOUOMIC UMA, Bean wuuo) Pﬂllmllllry thd Test, Planted ﬂlyﬂ. IM. RPIP, Klrlj Pran

@) (9)7""
Dlyato

(l)
Aoceulon
Number

@

Flower Plant
Source ’ Color

@ -

Daya Days
‘tolst tolst

~ 65-071-00594
€5-071-00618
65-071-00996
65-157-00005

65-071-00611
65-071-00448
65-071-00036
65-071-00609
65-071-00607

66-071-00063
65-071-00612
66-071-00619
65-086-00123
66-071-00617
65-071-00023
85-071-00755
65-071-00616
66-071-00615
66-071-00614
85-071-00606
65-167-00072
66-071-00802
65-157-00068
65-063-00241
65-071-00599
65-071-00803
65-071-00600

€5-071-0060!

66~071-00605
65-165-00296
65-071-00206
86-007~00293

86-071-00604
66-157-00294

65-071-00457
45-071-00593

cve
18D, 08

(-Esfahan
1-Ghouchan
I-Ardakan 179
Rosistent
tender green
Ghouchan-]
I-Ghouchan
I-Hamadan
I-Ghouchan
I-Dashtsar
Amol
I-Bojnurd
I-Ghouchan
I-Ghouchan
Mexico 165,420
I-Kermanshah
I-Malayer
1-Ghouchan
1-Ghouchan
I-Ghouchan
I-Ghouchan
I-Esfahan
Pinto 111
I-Esfahan
Pinto Columbia
India 164,778
I-Esfahan
I-Esfahan
I-Dashtsar
Amol
I-Esfahan
I-Esfahan
Africa 146,787
1- 142, 900
Argentina
162,566
I-Esfahan
Maryland USA
149,484
I-Esfahan
I-Esfahan
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cr-M
R-M
CrM

Cr-M
R-M"
R-M

Cr-M"

R-M

R-M
R-M
R-M
R-M
Bl
CreM
Cr~M
R-M
R-M
R-M
R-M
Cr-M
Cr-M
Cr-M

Cr-M
- Cr-M

Cr-M

“Cr-M

Cr-M
Cr-M
Cr-M
Cr-M
Cr-M

R-M
Cr-M

. Cr=M

Cr-M

Cr-M
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24
28

29
26
22
29

as) ey n)
. Complete Disease Pod Pod per Seed Beed Bead

type Sﬁnd Vlgor flower Muturux mnturlt! ratlng shm size pod color shape size Yield

- 39

2034
1996
1838

1808
113
1714

1663
1648

1626
1626
1620 °

1608
1566

576

490 -



TABLE 25 Agronomic Data, Beans (Red) Preliminary Yield Test, Planted May 11, 1967, Shiraz, Iren

(1) o (2) (2) s (8) - (9) s (10) :(1 :(16 -
Accession - Days to. Days to Days to. Dise- Seed’ Seed Seed Igold
Number S o u.r ¢ e Flower Plant First First Complete ‘ase - Color Shape Size )

) tim:r '
65-071~00-569 Nishabour W Bv_ . 2. 2. 63 . 102 . 11 '3 R - -F- 25 : ~3_065_
65-071-00=-397 Sabzévar W V2 2. 57 99 110 3° DR- - F  -25° 3013
65-071-00-339 Fars Min: 104 W v 2 - 57 - 99 109°. - 2 R . F 28 2844
- 65-071-00~739 Unknown . ' W v [ % ® ‘g7. 99 09. 4 - DR - P 29 2835
65-071-00-538 Safarghaleh, . Darehga.. W BY 3 1. 62 100, . - 12 - .20 JIR. CUF 25 27153
65-071-00-733 Barmadam, Nishabour - ‘W VB 2 2. 63 102 i 020 TORe F- 26 2650
65-071-00-389 Ghouchan ‘W B2 3 57 . 96 109 x7 .. 20 - R - P 202646
65-071-00~727 Unknown - - = W V. 2 2 .57 9 1067 --'2: 7 IR - F . .30 -"2642
65-071-00-749 Barmadan, Nishabour “ W v 2 2. 62 9. A3 TR R .20 2579
65-071-00-292 Argentina 162, 565 w W VB . 2 2 60 113 A1 v- 2, DRL CF. 232537
65-071-00-735 Nishabour- a W LA 1 62- 102: - 111 - 3:..DR. . F- ~2§. 2507
65-071-00-748 Bermadan;_ Nishabour W VB 2 2 53 100 1113 .53 DR F 0 21 . 2504-
65-071-00-742 Unknown® SR W -V 20 2. 57: 96 1107730 "F. 27 . 285
65-071-00-728 Unknown™ - . W ¥ 2 2 57: 96 . 106 . -3 DR ;. 30 2477
65-062-00-111 Guatmala, 164, 897 W VB. - 2 2. 61 102 CA109 7 T3 Foo 26 ..2463
65-071-00=744 Torbate—Heidarieh + W .V 2 2 57 96 1102 33 "B U340 2405
65-071-00-~703 Unknown W v 3 3 57. 96 - 1067 - 3. F . 32 2387
65-071-00=534, Torbate-Reidarieh W v 2 2 50 - 9 109-. 2% - F. - 30 2363
65-071-00-582 Esfehan W v 2. 2 57 - 95 - 10 3. B2 29
65-071-00-707 Safarghaleh, Darhgaz - W v 3 3 66 101 1M1 . 3 F 2, 2338
65-071-00~740 - Destfar, Amol , W B 2 3 62. 100 14 6. P 28 2326
65-071-00-750 Kishabour W BV 3 2 57 9 109. .4 P 21 2295
65-071-00-726 Torabte-Heidarieh . W v 2 2 57 . 9 07 2. - F. 25 2282
65-071-00-708 .  Kermanshahan W v 2 3 57 99 107 “d F ' 25 2282
65-071-00-405 Ban W v 2 2 57 96. 109 3. F.. 27 2265
65-071-00~753 Derehgaz W vV .2 3 63 96 1M1 5 F. 20, 226
65-071-00~702 Torbate-Heidarieh W v 5 2 57 * 96 107 " 3%, . F. 30 2234
65-071-00-731 Barmadan, Nishabour W VB 2 2 57 - 99 111 2. F 27 2230
65-071-00-475 Chamchal, Kermanshsh . W v 3 2 57 96 109.: 37 F 29 2327
65-071-00-103 Fars Min: 104 W v 2 2 57 96 106.- 3 F. 25 2226
65-071-00~713 Safarghaleh, Darehgaz W v 2 2 63 99 104 3 F. 26 2213
65-071-00-537 Nishabour W \j 2 2 63 . 102 11 2., F 25 2809
65~071-00-743 Torbate-Heidarieh W v 2 2 57 96 109" 3 F: 25 2195
65-071-00-3C6 Sefergaleh Min:Darehgaz 235 W v 2 1 62 96 110 2 F 22 2183
65-G71-00-700 Safarghaleh, Darehgaz SRR | VB" 2 2 59 99 09 30 Feret -200 72179

continued. P



Days to Days to Days to - FE L e
First = First complete Disease Seed,f”
: ed-

Flower FPlant
: e Sta

Accession :
Numbep - S O U

65-071-00-734 Nighabour .
65-071-00-717 Ghouchan =~ - :
65~071-00-710 Kermanshah N B
65-071-00-709 Sa.farghaleh, Darehgaz IR
65-071-00-719

65-071-00-722 Y S
65-071-00-711 Ghouchan C
65-085-00-746 Lebanon :
65-071-00-560 Safarghaleh, Darehga
65-071-00-39/ Nishabour
65-071-00-577 Ghouchan ,
65-117~-00-262 Paraguey, 155, 213
65-117-C0-261 " 155, 212 -
65-071-00-730 Barmedan, Nishabour
65-071-00~-564 Kermsnsheh ,
$5-071-00-732 Barmadan, Nishabour
65-071-00-752 Safsrgheleh, Darehgaz
65-071-00-701 Torbate-Heidarieh o
65=-071-C0-709 Safarghaleh, Darehgaz . -
65-071-00-724 Torbate-Heidarieh
85-027-C0-172 Canada. 136, 692
65-071=C0-729 Unknown

65-071-00-721 Sefarghaleh, Darehgaz
65-C85-00-100 Lebanon Min: 132 -
65-071-00-704 Unknown

65-071-00-741 Ghouchan

65-071-00-480 Esfahan v
65-071-00-747 Safarghaleh, Darehgaz :
65-071-00~738 Ghouchsn '
65-071-00-479 Esfahan

65-071-00-705 Unknown

65-157-00-076 California Light Red Kidney
65-071-00-483 Ghouchan

65-096-00-124 Mexico 165, 419

3
2398328398828
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TABLE 25

(1) ' ’r"ﬂf(2)ip; (3) A
Accession L Flouer Planti7~
,Number S 0 U R G E Color e’

Vigor' First

65-071~00-361 Rasht :

- 65<096-00-125 Mexico 165, 433
65~157-00-018 Contender - o
65-071-00-476 Ghouchan T
65-071-00-725 Torbate-Heidarieh' ol
65-032-00~-269 Chilie 15, 071
65-071-00~745 Unknown
65-071-00-718 Kermanshah
65-071-00~472 Dashtsar, Amol
65-071-00-723 Safarghaleh, Daregaz
65-071-00-478 Dashtsar, Amol -
65-033-00-218 China 113, 367E
65-032-00-271 Chilie 151, 027-
65-071-00-589 Red Kidney .
65-071-00-062 Cramberry, Bojnurd
65-071-00-477 Esfahan
65-071-00~716 Ghouchan
65-071-00-543 Esfahan

- 65-071-00-751 Safarghaleh—Darehgaz w o

65-071-00~715 Esfahan

!:

65-071-00-720 Safarghaleh-Darehgaz W -

65-071-0C-706 Barmadan, Nishabour W
65-076-00-140 Mexico 165, 417
65-027-00-176 Canada 136, 699

t'v

65-027-00-071 Canada Red Mexican 36 W

65-071-00-736 Kermanshah
65-157-00-017 Metissc
65-071-00-754 Kermanshah
65-071-00-714 Safarghaleh,Darehgaz
65-071-00-352 Golpayegan
65-071-00-737- Kermanshah

~LSD .05

A

G

=#=veww~s%étﬁ;vawh

Nbm&mmwwﬁnwwwﬁﬁwwwuww&&m&~&&&9fjWv
muwmwuwwu~uummhu&mwmgﬁhhﬁﬁ&bwpw“
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(8)

Days to Days to' Days to -

First complete Disease Seed

Ma

:H%

ﬁn

vy v by

G o v g vag vy g a3 o v g a3 g v v e g g o ) v

\

A

abvéﬁ»ww+#ﬁw#wﬁﬁﬂhkw‘#&ﬁ&W#Umkb“

(16) (17)

S'*ed “
‘Size Y

24, 1819
15 k 1806
25 1785
23 1780
.25 1765
C37 0 1765
220 L1764
26 1758
- 260 1758
013 1757
.30 1757
© 2301753
©~20- - 1736
37 1688
33, - 1685
26 1676
- 20 1674
© 25 1670
20 1598
25 1580
.22 1576
27 1574
13 1518
28 1516
25 1513
20 - 1492
25 1448
200 1430
7187 1350
417 1329
32 1282
766



TABLE 26

o

AcbéSéien L

e

. Flower Plant

Agronomie Data Beans (red) Prehmmary Yleld Test, Planted May 24 1967 RPIP Karaj, Irdn

(3 (14)

5 @ (16) ity
Seeds SRRt

7‘;(’5)'3'{-.(6)' ?'1_ ™ e ® o (ll) a2
... . Days Days - Days to e e
-Pod per --Seed- Seed Seed ,

~tolst tolst complete Dlsease Pod

Nnmber -Source Color type Stand xgor flower Maturlty matumty ratmg shape size pod color shage snze Yieldf
~55'°71'00538 I-Safarghaleh . o tmr AT R T S R s
Darehgaz R AETENN SRR R 59 100 120 R S .'CF_' M. 6 R - F ;:«25 7 3360
65-071-00735 I-Nishabour W V2 1l 56 0 . 96 125 8 CF. . M .5 DR ;‘%F,."',29 3137“
65-071-00733 I-Barmadan e s T T T e L e R =
S Nishabour W " 20,2 3043 .
' 65-071-00731 I-Barmadan R
R Nishabour W .- 30 5 2691
- 65-071-00475 I~Chamchac E
o Kermanshah . - W ,:30.1 2844]
65-117~00261 Faraguay 1551212 . : P ©C " 26.0 2841
'65-071-00394 I-Nishabour W .F - 24.0 2816
- 65-071-00707 I-Safarghaleh R
_ Darehgaz W 26 2751
65-071-00734 I-Nishabour W 24,5 2710
65-071-00744 I-Torbat-heidarieh W : '30 2699
.65-071-00730 I-Barmadan :
Nishabour W ,;‘4,?';’2'5.- 2570 "
'65-071-00062 I- '
L , Bojnurd P
65-071-00713 I-Safarghaleh S
I varehgaz ‘W
65-071-00749 I-Barmadan S
L Nishabour W
"65-071-00582 I-50 Esfahan w
65-071-00721 I-Safarghaleh '
Darehgaz w
65-032-00271 Chilie 151227 P
65-071-60720 I-Safarghaleh
e Darehgaz oW

Continued:.... :



jrAra";E*. 26 Ll

’ (U

.‘.Accessioo
: Number i

: Source ;

: ~T-\°l

, B ))
Flower Plant

Wi

w)

@ @
Days

Days
tolst to lst .

e
Days to.

; ‘completé: Disease
Color type -Stand Ver ﬂower matunty maturlty ratmg

‘a0,

- (11)

Pod

(1 ,

Pod per - Seed - Seed Seed

. NA3)-

4 .09

Seeds et

;071

shape size pod color slg.@ size Yield

| 65-071-00569
165-062-00111
65-071-00719

66-071-00751

65-U71-00577
85-071-00389 I
65-071-00560

65-071-00405
85-071-00742
65-071-00728
65-007-00292
'65-071-00537
65-071-00736
65-071-00477
65-096-00125
65-027-00176
65-071-00103
- 65-071-00702
65-071-00753

65-071-00712

65-157-00071
65-071-003€1
85-071-00750
£ 65-071-00704

I—Nxshabour o
Guatmala 164, 397
I-Safarghaleh

Darehgaz

I-Safarghaleh -

Darehgaz -
I1-Ghouchan
I-Ghouchan

I-Safarghaleh
Darehgaz

I-Bam

I-Unknown
I-Unknown
Argentina

.I-Nishuoour-- .
I-Kermanshah -

I-Esfahan
Mexico

Canada 136, 699

I-Fars 104 .

I-Torbat-heidarieh
I-Safarghaleh -

Darehgaz
I-Safarghaleh
Darehgaz

Redmerican 36 -
- 1-Rasht

I-Nishabour
I-Unknown B

e

eyt i
Sde
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65 7,99—*- |
567 . 90+

5T 88’

{60 s 98
B9

67 99

50 87
49 80
54 895,

65 - - 96.

. .62 95

6l 1 ol

46~ 85

56 94

51 ©° 85

56. 88

58 87

580 95°

-6l 96
47 84
51 . 87
50 87
52 87

352

100‘4 )

120

: 1\17‘.',“’ :

l2zs
122,

120
108
“110:
108
. 18
122
nr
n2 -
121
110 -
108

s
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109
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117
110

o e
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e O 3OO o
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CF

CF
CF
CF
CF
CF
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e
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26'}
29"
197

.20
.25
.23

fo2T

28
.97
29

29

26,
" 20

26

.17 ‘
23-

24

30

28

20

29
- 24
.28

2314

2301

2298
2283 -

,_2240 |

2230

2214 -
2202

2165
2163
2121
2120
2100
2088
2042
2041
2037

2016

2014

1997
‘1991

1983

- 1972

Continued.....



EOR RN C I N () B ()} ®) 9 ) ay a» @3) a9 asy @s) an
. Cor e ‘ Days Days Daysto - . Seeds e
Accession .. .. {7 Flower Plant  tolst tolst complete Disease Pod Pod per Seed Seed Seed ~
Number __Source . - - Color type Stand Vigor flower maturity maturity rating . shape size pod color shape size Yield
65-071-00708 I-Kermanshah == W V- 2 1 48 84 110 -6~ CF
65-071-00740 I-Dashtsar, Amol . P, . 2 1 .68 93 120 9 CF
65-071-00714 I-Safarghaleh = D R N L S
62 e lel v

26 1989
28 1951

-6 R

Darehgaz
65-071-00700 I-Safarghaleh
Darehgaz
. 66-085-00746 Lebuinon
65-085-00100 YLebanon 132
65-071-00723 I-Safarghaleh
Darehgaz -
"65-071-00752 I-Safarghaleh
Darehgaz
65-071-00745 I-Unknown
65-071-00306 I-Safarghaleh
Darehgaz 235
65-071-00534 I-Torbat-heidarieh ..
65-071-00339 I-Fars 104 :
65-071-00732 I-Barmadan
Nishabour _
65-071-00472 I-Dashtsar-Amol
65-071-60729 I-Unknown
65-117-00262 Paraguay 155,213 ‘
65-071-00725 I-Torbat-heidarieh W. ' v
65-071-00743 I-Torbat-heidarieh W ~ ~
65-071-00711 I-Ghouchan .
65-071-00724 I-Torbat-heidariech W -
65-071-00703 I-Unknown W
65-071-00476 I-Ghouchan W
W

.
it

‘21 1949

20 Isds
27 .

Bk

RYSS
24

(3, ]
: tj i e
o

23
28
28

e g el L B PRI RS

24
23
24
22
24
28
24
24
30
26

hu aaa GG

W
W
P

t

aaaan
o
&

2

- 'D.-B_r

O e R e L

65-071-00722 I~Safarghaleh

\'2
v
v
v
v
\'Z
V.
v
v
V:
Vv
A
V,
v
v
v
v
v
v
v
v
Darehgaz b4

o
.,, My hp v g ey g g kg g PR N .,,.,,.,, ooow oy

—
f
% 22¥TeUgRLs 248 88
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continind.....



B TABLE' 26ff R e s

(5) & ®m @& ® W a @@ a9 58 @7
S .. ‘Days Days  Daysto Seeds T
to lst tolst complete Disease Pod Pod per Seed Seed Seed,

- Number Source - .

65-"71-00483
65-u71-00397
65-071-00727
65-071-00701
65-071-00543
65-071-00748

65-096-00124
65-157-00076
65-071-00706

65-071-00726
65-071-00564
65-071-00717

65-071-00739
65-071-00709

65-071-00741
65-071-00480
65-157-00017
65-071-00017

65-033-00218

65-071-00479

65-032-00269
65-071-00705
~65-071-00710

1-Ghouchan -
I-Sabzevar
I-Unknown

I—Torbat-heidarieh~ )

I-Esfahan

I-Barmadan
Nishabour

Mexico 165, 419

I-Barmadan
Nishabour

I-Torbat-heidarieh -

I-Kermanshah
I-Ghouchan
I-Unknown
1-Safarghaleh

Darehgaz
I-Ghouchan

I-Esfahan

I-Safarghaleh

Darehgaz
China 113, 367E
I-Esfahan
Chilie 1511071
I-Unknown
I-Kermanshah

52 - 8 . 106 .
o088 -89 o7
53 %0 - I

N U 'v'-.'-:"*“

— g

RN NN P NN 00N &‘N‘«‘
DD = g0
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e

FPPPEP ééééféggéi;d??w4§4%7%
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CcC
CF
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53 85 uz
49 .81 7

.cc
i SF :

LMD ®wY e

T IR e T

® 0w Goweww

9
6
48 82 106 1 CF
4
3

,@aww%vavﬁs»av»m:

S

EEEERERE FEOR BUERER RUE RUBRE

SN G b

Y
DR

DR*&?:

I e g ‘om";f:f'y '=1~1 o

25

26

52
24
24

14
- 28

29
22
29

-20
27

29
25
28
123
26
D27
- 26
280

. Color tvbe Stand Viger ﬂawer maturity maturity rating shape size pod color shape snze Yield

“1607;
1592
‘1581
1564

1559

1533

1489

447

1443
144¢

1429
- 1378

1377

1371
1365

1320

1307
1248
.+ 1234

1212
1190
1166

el
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Accession

Number

Source *

@ @

‘Flower i’léjit

®)

6 .M @

65-157-00018
65-071-00738
65-071-00718
65-027-00172
65-071-00716

65-071-00478
65-027-00176
65-071-00715

65-0396-00140
65-071-00737
65-157-00589
65-071-00352

CV %
1SD ., 05

Comtender . - -f:f e
Ghouchan, I- = -~

I-Kermanshan -
Canada 1361692
I-Ghouchan

I-NDashtsar, Amol _‘:f‘

Canada 136, 699
I-Esfahan
Mexico 165, 417

I-Dashtsar, Amol Depe

Red Kidneys
I-Golpayegan

: Color

2
L2
2~
S2
- 2‘:;_
20
2.
-8
5

ol CHf LR O R C R

| Days Days

~tolst tolst

gvpe Stand Vi or flower maturi

55

(9) a0 ay
Days to

complete Disease Pod

©OV®WA®©OWO N

@

a3)
Seeds

a9

. (1’5): i

a8 ldé‘»-f' |

Pod per Seed Seed Seed

Lo
oM
- M.
-8
M
.
% ]’;'

oo Qs




'.T.‘AELE 27 Asronomiﬂ Da:ba, Beans (white) Preliminary Yield Test Planted May 11, 1967, Shiraz, Iran

B »@)L (2) e (1) (73 (9) (10) (11) ‘(12) ﬂ(13) () (16) (17)
o o s S e A Days to Days to ; : ,’Seeds <

Aeeession R S,_»;;’_O ‘-_U' R C E - Plant First - Complete = Disease Pod . . per Seed \ Sedd

Number . Type. Flower _ Maturity Rating - Shape Length .7pod color ' Size Yinld'
65-071-00678 (hamchal,Kemanshah?. LV 54 106 2 CF M 4 ,{;w - 25 3028
65-071-00376  Shiraz -V 55 107 2 CF M 5 W 30, . 2914
€5-071-00679 Chamchal, Kermanshah -V 58 . 107 2 . CF M 4 W 25 2887
65-085-00688  Lebanon . Vo 51 106 .2 . . CF M 5 W . 25 - 2828
65-071-00051  Min. 1365 2z P '55... 108 3 CF M 5 W20 2743
65-071200697  Esfahan, Z B 59 107 .3 - _CF Ml WL .20 . 2726
65-071-00515  Daghian,Ghouchan . v 57 . 109 S CF ~ . M.k W L.20 2723
65-071-00677 Chamchal,Kemanshah Vi 56 107 - .2 .CF .8+ 5 WO 25 2704
65-071-00622  Karal] B - 54 109 2 =CF LM b WS 30 . 2705
65-071-00675  Kara] B 57 107 3 GRS oM 4 W 20 2704
65-071200042  Stiraz \' 56 108: '3 SCF o M L AW 25 2704
65-071-00652  Esfghan ~B . 55 104 .3 iCF M 4 W .25 2764
65-071-00660 Daghian,(}hcuchan v 55 108 E 'SP <M 5 oW .25 2644
65-085-00687  Lebanon v 56 107 3 _CF P M y W .25 = 2617
65-071-00628 Karaj, I B 55 105. .2 .~CF M 4 LW 25 2588
65-071-00683  Shiraz, I v 55 108 3 .CF M 4 =W 125 2579
65-071-00672  Karaj, I v 56 106 -1 .CF M 5 ‘W .25 2574
65-085-00690  Lebanon - B 56 105 2 CF ' 5 uW .25 2563
65-071-00694  Ghouchan, I \ 58 107 3 CF . 8 4 =W . 20 2562
65-071-00663 Daghian,Ghouchan v 59 110 5 -CF M 4 =W - 20 2556
65-071-00693  Shiraz ‘ v 58 106 3  6F M 4 =W - %0 2543
65-085-00698  Lebanon v 55 105 2 SF M 5 W 30 . 2540
65-0T1-00649  Unknown ° v 54 107 3 CF L 4 W - 25 2535
65-071-00692 Dashtsar, Amol I 55 106 2 SF M 5 =W 25 2535
65-071-00680  Chamchal,Kermanshah B 52 106 2 :CF M I =W .25 . 2531
65-071-00644  Shiraz ’ B 55 107 3 CF M 4 =W .30 2516
65-071-00671 Karaj B 58 107 4 SF L 3 =W .30 2505
65-071-00621  Karalj v 56 105 2 CF M 3 -y 30 . 2496
65-071-00629  Karaj BV 58 107 F CF M 5 ¢W- o -.20 2ok
65-071-00638  Shiraz, I BV 56 107 2 SF M 5 v W :30 . 2491
65-071-00699  Unknowns _ v 54 102 3 CF M 4 w25 okB2

56

Continied:. ...



TABiB 27; ,
(1) : A(Z);; ALy (M - (9)

' ...~ Days to Days to
“Plant - First complete Disease
_Flower Maturity Rating

(100 “(11) (12) (13) -
R Seeds
- Pod Pod per
Shape I.ength Pod

o a8 an

- Seed . See
color Siz.e Yield

Acce351on
Number

S 0 URCE

! 5

65-071-00335
65-071-00661
65-071-00512
65-071-00695
65-085-00689
65-071-00650
65-071-00212
65-071-00666
65-085-00646

65-071-00685 -

65-085-00645
65-071-00657
65-071-00643
65-071-00662
65-071-0066),
65-071-001Ch
65-071-00651.
65-071-00798
65-071-00679
§5-071-0065L
55-071-00602
§5-027-001L5
55-071-0031l;
55-071-C068)L
55-071-00637
55-071-00623
55-071-00636
55-071-00633
56-071-0063L

55-071-00626

55=071-00696
55-071-00673
35-071-00675
$5-071-00693

Karaj . s
: Cha'Latkou, Da.regas h

Va.rami.n e T
Daghx.am Ghouchan
Unknwon ' .
Esfahan
Lebanon
Unknown Lo
140-302 Iran
Ghouchan
Lebanon
Shiraz-I
Lebanon .
Dashtsar, Amol )
Shiraz, I
Daghxan, Ghouchan . "
Chalatkou, Da.rehgaz' e
Sarab, Min.:158
Esfahan
Fars
Karaj
Esfahan
Shiraz
Canada 136, 680
Varamin Mm.375
Shiraz
Shiraz
Karaj L
Kermanshah, Champal '

11 . - "o

n " :;4:"";;
Karaj = Iran = - =
Esfahan :
Karaj
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TABIE 27 -

58

1) (@) (w (1) (9 (10) () (@12 ;-(13), ~,(1h)’ (-16)‘ (17)
oL : ﬁ, . Days to Days to ' -
Accession -f'~ e .. - Plant First camplete stease Pod.  Pod per Seed seed '~,:;
Number ‘s 0 U R C E '[,iype Flower Haturlty Ra.tmg Siape Length Pod - color Size Yiel'd‘
65-071-00670 Karaa le’-v,' 55 105 - R - M- “h W2 j22h7
65-071-00021 Ghouchan gL 86 106 3 SF M L W25 ‘221
65-071-00682  Shiraz = A 56 0r 3  CCF M '3+ W 30 . 2229
65-071-00620 Karaj . -“BY. . BT . 106 3 CF Mk oW 30 221
65-071-00681  Shiraz < 3V. 58 105 2 CF M - W - W: 25 2209
65-071-00635 Kermanshah, Chamcha.l ‘B: 56 110 2.3 CCR - M 85 W . 30 2205
65-071-00641  Shiraz - LBV 87 105. .2 . 'CE .M 5 W-. 25 2202
65-071-00495  Unknown, Z. BV 57 206 3 e M kw30 2200
65-088-00686 iebanon - " BV 59 102 3 CF M kw285 2198
65-071-00659  Daghian, Ghoucha.n ‘B- 57 109 5 C8F. M ) W25 2197
65-071-00655  Esfahan v 57 107 'l CF S ho. W 20 2192
- 65~071-006,0  Shiraz "BY 5h - 305 -3 CcF M b W 30 2154
65-071-00667  Ghouchan BV 56. -107 y - cF M RS W 30 2169
€5-071-00691  Unknown BV 56 105 3 " CFR M W W 25 2158
65-071-00627  Karaj B 55 107 2 CF M- 3 W 30 21
65-153-0019C  Turkey, 1650008 - B . 51 112 -2 SF. L oy W 35 211
65-157-00010 Blue lake v 57 107 3 sC- L Ry W 30 2121
65-071-00656  Dashtsar, Amol v - 5L 102 2 CF N o W25 2120
65-071-00625 Karaj B 56 110 3 CF M 5 ‘W 30 . 2089
65-157-00069  GN, 123 BV 51 10k 2 SF M RS W 30 2076
65-071-00019 Isfahan BV sk 107 2 CF M L W 25 2075
65-071-00698  Unknown V. 57 107 '3 CF M L ‘W 20 2050
65-071-00631 Kermanshah, Chamcahl B sk 104 2 CF M 5 ‘W 30 2049
65-071~00665 Chalatkou, Daregaz BV 56 107 6 CF M L W 20 2046
65-071-00632  Kermanshah, Chamchal BV 56 105 -2 SF M h w25 205
65-157-00081  Michigan B 51 105 2 SF S L W 20 -2018
65-071-0062  Karaj - BV 56 1313 .3 CF S 5 W 30 2004
65-071-00630  Kermanshah, Chamchal ¥ 53 106 k CF S L W . 30 1995
£5-085-00647 Iebanon B 56 1oL 2 SF M y W 25 1980
65-071-00653 Esfhan v 58 104 2 CF M 5 W 25 1926
65-096~00120  Mexico 165,427 v 50 109 N SF M L N 20 1843
65-071-00658  Dashtsar, Amol v 51 18 2 CF S L W 35+ 18la
65-027-00070  Canada Red Mexican 37 V Tl 12 L SF BS L W 30 1833
65-118-00288  Peru 163, 372 B 59 112 1 SC L 6 W .15 - 1757
 65-143-0028);  Switzerlsand 164, 096 ¥ 51 105 2 SC L 5 W 20

1398



i'}-'rABLE 28. Agronormc Data,“'Bean; (wlm.e) Prelimlnary Yield Test, Planted May 25 1967, RPIP Kara]. Iran

-Accession
.Number _

e

__Source .. il

o

“Flower Plant
Coldr. - type Stand Vigor ilower maturity

o

6

(6)

D

Days Days
tolst tolst

® @

Days to _ v
complete Disease Pod Pod per Seed Seed Seed m
maturity rating shape size pod _color shape sme Yiex&f o

; @0)

)

(12)

(13) (9 (15)

Seeds -

e an’

65-071-00512
65-071-30658

 65-071-00621

65-071-00515
.85-071-00633

. 65-071-00660
65-071-00680

65-071-00626
65-157-00081

- 65-071-00622

65-071-00677
65-071-00663

. 65-071-00051
65-071-00678

65-071-00620
65-071-00694
65-071-00698
65-071-00696
65-071-00697
65-071-00675
65-071-00655
65-071-00644
‘ 65-071-00685

I-Unknown W

I-Dashtsar-Amol

I-Karaj ' W g
I-Daghian thd:an W_;,

I-Kermanshah

Chamchal .. W
I-Daghian Ghouchan W -

I-Kermanshah
Chamchal
I-Karaj
Michigan
I-Karaj
I-Kermanchah
Chamchal
I-Daghian
Ghouchan
I-Min, 1365
I-Chamchal
Kermanshah
I-Karaj
I-Ghouchan
I-Unknown
I-Esfahan
I-Esfahan
I-Karaj -
I-Esfahan
I-Shiraz
I-Shiraz
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e @ (3,),__ '(%)_ G ® ™ G  ® @) an. (12) @s) @4) @5) (16) (17)
- _ : ‘ Days Days  Days to ' 7 Seeds .
Accession . ... , Flower Plant ; tolst tolst complete Disease Pod Pod per Seed Seed Seed .
Number Source Color type Sta.nd “Vigor. flower maturigx maturity rating - g.pg size go_t_i color shape size Yield
65-071-00042 I-Shiraz 10 »WL. v _z 1 43 80 95 4 crf M. 5 W F 25 2188
65-071-00314 I-Varamin375. W. V 2 1 43 83 99 4 .CC M 5 W C 25 2168
65-071-00682 I-Shiraz ‘W v 2 1 50 84 98 4 CF M 6§ "W F 25 2148
65-071-00661 I-Daghian - , ' o R L S
: Ghouchan w vV 3 1 48 87 109 9 CF° M § ‘W F 25 2148
65-071-00672 I-Karaj W,V 2 i 43 19 - 96 4 CF M 5 W F 25 247
65-071-00652 I-Esfahan w vV 2 1 48 79 ‘98. 3 cC M- 5 W F 23 209
65-071-00654 I-Esfahan w vV 2 1 46 8l 96 4 CC° M 5 W .- C 27 2086
65-071-00657 I-Dashtsar-Amol W. v 3 1 46 80 97 4 CF M5 W F 25 208
65-071-00671- I-Karaj w v 2 1 46 83 99 4 CF' M 5 W F 28 2084
65~-071-00639 I-Shiraz w- vV 3 1 45 8l 101 4 CF M 5 W C 26 2083
65-071-00674 I-Karaj w v 2 2 4 79 96 3 CcC M 5§ W F 26 2019
66-071-00662 I-Daghian i C L N
Ghouchan w v 2 1 49 86 105 8 CF M 5 W F 23 2078
65-071-00659 I-Daghian ' ' ‘ ' T ‘ ' ‘
Ghouchan w .V 2 1 49 86 107 7 CFF M 5 W _ F 24 205l
65-071-00495 I-Unknown w v 2 1 50 84 98 5 CF M § W F . 25 2042
65-071-00679 I-Chamchal : )
Kermanshah w- vV 2 1 44 92 98 7 CF M 4 W F 25 2038
65-153-00190 Turkey 165,008 W v 3 1 46 89 14 2 CC L 4 W C 36 208
65-071-00636 I-Chamchal ‘ o e
. Kermanshah w vV 2 1 52 86 102 s CC M 5 W C 20 2083
'65-07:-00695 I-Esfahan w v 2 1 45 82 97 6 CF M 4 W F 26 2025
65-071-00628 I-Karaj w vV 2 1 42 8l 94 2 CC M 4 W C 26 2024
65-071-00642 I-Shiraz w vV 2 1 44 79 94 3 CF M 5 W F 26 2001
65-071-00623 I-Karaj w vV 2 2 47 8l 99 4 CF M 5 W  F 26 200
65-071-00699 I-Unknown w vV 2 2 40 8l 97 8 CF M 5 W F- 24 1999
65-071-00653 I-Esfahan w vV 2 1 47 82 9% 4 CF M 5 W F 22 1969
65-071-00693 I-Darehgaz : ‘ ' _ '
Chalathuk w Vv 3 1 53 9l ns 3 CF M 5 W F 23 1%2
60 ~Continued......
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| A»cce’ss'iovn‘:
Number

®

Flawer Plant

®)
Days Days
tolst tolst

)
‘Days to
complete Disease Pod Pod per Seed Seed Seed

Color _type Sta.nd Vigg: ﬂawer maturity maturity rating shape size pod color shape size Yiéld

2) '(13) 49 @5)

65-071-00651 I

65-071-00692
65-071-00641

65-071-00629
65-071-00691

65-085-00645
65-071-00637
65-071-00640
65-157-00010

65-071-00335
65-071-00666
65-071-00625
65-085-00646
65-071-00656
65-071-00686
65-085-00690
65-071-00670
65-071-00684
65-071-00676
65-071-00650
65-071-00019

65-085-00648
65-096-00120
65-071-00681

65-071-00098
65-071-00649

65-071-00627

65-071-00683 I
I-Ghouchan- ‘

65-071-00021
65-071-00643

I-Dashtsar. Amol

I~-Unknown

Blue Lake
I-Varamin, 382
I-Ghouchan

I-Dashtsar, Amol V

I-Unknown
I-Esfahan
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65-071-00104 1
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TABLE. 28 |
w s e @ @6 6 o e @ (10) *(12) ) a4) (15) as) (mffa

ST R e ’ Days Days Daysto =~ - .+ i ~ Seed .-
. complete Disease Pod Pod per- Seed Seed Seed

Flower Plant tolst tolst

Color

Accession

65-071-00638
65-071-00630

65-071-00212
65-071-00673
65-118-00288
65-157-00069

65-085-00688
65-071-00376
65-071-00624
65-071-00664

65-071-00631
65-071-00635

65-085-00687
65-071-00632

65-071-00665

65-071-00667
65-085-00647
65-071-00634

65-027-00145
65-027-00070

65-143-00284

I-Shiraz -

I-Kermanshah~=

Chamchal-
Iran 140, 302
I-Karaj
Peru, 163,372

Lebanon
Lebanon
I-Shiraz
I-Karaj
I-Chalat-kou
Darehgaz

I-Kermanrshah

Chamchal

I-Kermanshah

Chamchal
Lebanon

I-Kermanshah -

Chamchal
I-Chalat-kou

Darehgaz
1-Ghouchan . -
Lebanon .
I-Kermanshah

Chamchal

Canada 136,680

Canada

Switzerland 164. 096

.Great Northern 123 g
65-085-00689 .
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‘3) . € ®. o ® ® o @ (12) a3y (15)
T T B ' ‘ TR Days to Days tO Days to C Seeds |
Accession Flower Plant Clst.  lst complete Disease Pod Pod per - Seed "?:Sé'ed‘:

number ‘Source __ color type Stand Vlg)r flower maturity maturity rating shape lenggx pod shape size Yield

o :2_7‘. :,;2822':;‘;:
.27 2730
- .32 -2183 .
22 2164
28 2094
'35 2050
40 1708
81 1622 -
-41 1535
40 1489

, ,cpv_'_.:f '

65-071-00445 I-Kermanshah P -
65-071-00455 I-Torbat-heidarichP
65-157-00072 Pinto 111 W
65-071-00452 Ghouchan-I P
65-071-00449 I-Chouchan )
65-157-00068 Pinto Columbia W .
65-071-00446 I-Esfahan = LP°
65-071-00460 I-Kermanshah LP":
65-071-00463 I-Abasabad-torbaLP -
RR-NT1-NNARR T-Frfahan LP

2 94 110
2 94 110
4 80, 98
2 e2 16
400 8T 930 10
87 .45 .80° - 98 .
5 EORIEE - R | | AT
4 57 9T 108 .
4 56 96 130 -
5 - 47 88 - N9 i

M
M
S
‘M
M
M
M

O R

1

<dmEd<dddas

4

4

3

4
4
4 S

4

3

4

0069 9o g o

63



Accession
Number

: Variety

e
Flower Plant

o

@

Days

tolst

. (g-,'
Days
tolst

)
Days to

ao -

ay

aé)

(13)

(14) .5y -6y qn)
complete Disease Pod - Pod - per Seed Seed _‘., Seed;

65-071-00455
65-1587-00068
65-071-00445
65-157-00072
65-071-00452
65-071-00449
65-071-00458
65-071-00446
65-071-00463

65-071-00460

cvV%e
LSD-05

or Source

I-Torbat-heidarieh -

Columbia Pinto -

I-Kermanshah
Pinto 11l
I-Ghouchan
I-Ghouchan
I-Esfahan
I-Esfahan

I-Abasabad Torbat

I-Kermanshzh B

Color type Stand Vigor ﬂovrer maturity maturity rating shagﬁ length pod color shape size Yxeld .

1P
CLP

P
w

W
P B
P

<<<<gdatds "'<::.5.f ..

¥ N

v

3
L

v

-

6 09 19 e o e e e

l
2 35
1 42
2 %4
241
2 44
1 48
1: 49

41 -

8l
'\:_.'ii78_

-85

loa
106"

89
L
73

106
98

108
o 98 - )
109

n7 -

103
Com

120 .

1.3
- la0.
1,3
2.6
;,5.0~
1.3

1.3~

1.6
o 1'3

CF

-CF
CF -
'CF °
cc .
. 8C
"SC
l’sc:-
8¢

3

BErERORE zj 2

e

v

L]
¥

RO N R TN AP

Pi_-M 'F

Cr-M F

Cr-M -F

Cr-M F
- Pi~-M. PL.
Pi-M F

Cr-M:, Pl

Cr-MicC
“Cr-M Pl

i24':

38
28

- 30
21
25
38
- 39
40 .
30

1980

‘1950

1930

1580

1470

1400
1870
1310
120
500

8
810,

sne



Accession -
Numnber

a. R Flowe" Plant
or Source

(7)
Days Days
tolst tolst .

@

(9)

Days to

mf‘m

complete Disease. Pod - Pod per Seed ‘Seed Seed

65-071-00455
65-071-00445
65-071-00452
65-071-00449
65-157-00068
65-157-00072
65-07i-00446
65-071-00458
65-071-00463
'65-071-00460

f;:CV %
A};LSD 05

I—Torba.t-hexdaneh P
I-Kermanshah - -
I-Ghouchan

i-Ghouchan =~ .
Pinto columbia "

I-Esfahan
I-Esfahan
I-Abasabad Torbat
I-Kermanshah -j;’ :

e ettt 1 bt e pot et

e

53"

A ;.‘4-43 ‘ C
42

44

439

58

83

- 83
85
. 88
-8 -

'75‘

ke T
86
102
103

Color type Stand Ver ﬂawer maturity maturity ratinj shape len

97
96
102

- 102
87 -

S SR
log
128 -

HHNN o » \u‘w:\,iéo W)
BERRREEREER
ﬂ"jch“.u:'.c- ‘.A“.g- #'e o oo
LT LR,

26
25
25
27

33
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- 40
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(15) (W)

size Yieiq

2058

2018
1950,
1677
1411
1315
1272
862
579
536

35

- 395
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" Accession

aumber

e e

Source-

;m~
Flawer Plant
co;or B

65-071-00536
65-071-00540
65-085-00440
65-071-00565
65-071-00431

65-~071-00541

65-071-00535
65-071-00481
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I-Torbat-heidarichW -
I-Torbat-heidarieh W -

Lebanon
I-Dashtsar

I-Esfakan

I-Torbat-heidacich W T

I-Gheo'chan
I-Darehgaz
I-Unknown
I-Nishabour
I-Unknown
I-Esfahan
I-Esfahan
I-Darehgaz
I-Nishabour
Lebanon '
I-Kermanshah
I-Esfahan, 50
I-Torbat-heidarich W
I-Ghouchan P
Wade P

I-Min. 2394 P -
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I-Min. 394 P
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W
I-Unknown - W
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. TABLE 32. Agronomic Dats, Bean (red) Uniform Yield Test, planted May 10, 1967, Shiraz' lranil'_;;jff

(16)

Seed Seed SR
color size Yielc

v?%???%%?%?%?%%????ﬁggﬁgﬁgf

=)

mgmgmanay

2
. 22
25
22

27

26

21

25

.20

20
20

24

20

‘s
2z

.20

17

23

25
22
23
20

-39
o
. .36

‘ 3056
3014
2871
2787

2748

2709
2699

2699
2696
2684
2634
2547
2546

2533

2396
2392
2384
2365
2334
2248

2171

1733
1700

1691
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,}TABLE 33. Agronomxc Data, Beans (red) Umform Yield Test. Planted A;n-il 23, 1967, RPIP Varamin Iran

PN e @ (5) (6)_ @ ® ©) w a @ (13, Wy oue e e
’ R Pt R i Days Days  Days to
Accession Variety . . " Flower Plant : . tolst tolst complete Disease Pod Pod per Seed Seed ' Sev
Number or source _color type Stand V /igor flower maturity maturit\- rating shape length pod color shape’ ae Yle ;

25 . 2080
25 2020
28 . 2000°
20 - 1850
25 1790
23 1790
25 1790
23 1720
23 1720

"Br
DR
- DR
.-’DR‘_j

- 90 116
86 112
87 106
‘82 107
88 1o .-
coo88 - omr
o 8T MO
857 104
8601070
o83 N4
86 o do
~827507 106

CF
- CC

€5-085-00440 Lebanon
65-071-00430 I-Unknown
65-071-00534 I-Torbat-heidarieh
' 65-071-00536 I-Torbat-heidarieh
65-C71-00557 i-Kermanshah B
65-085-00434 Lebanon
65-071-00541 I1-Esfahax
65-071-00573 I-Unknown
€5-071-00551 I1-Esfahan
65-071-00582 I-Esfahan 50
65-071-00431 I-Unknown
65-071-00047 I-Min, 394
65-157-00004 Wade
65-071-00566 I-Esfahan
65-071-00484 I-Ghouchan
65-157-00589 Red Kidney
65-071-00539 1-Nishabour
65-071-00481 I-Ghouchan
65-071~00563 I-Nishabour
65-071-00565 I-Dashtsar
65-071-00057 I-Min, 2354
85-071-00535 I-Torba.—heldarieh
55-071-00580 I-Darehgaz

DR R O O O L U CR O O AR O
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TABLE 34, Agrmomic Data, ‘Beans (red) Uniform Yield Test. Planted May 24 1967. RPIP Karaj,

(_1)-' e fg'.(2) @) (4) ®) (6) (7) ~(8)~ ®)- (10). (12) (13) (14) (15)

BRI ' . -Days . Days Days to - . © Seed ; :
Accession Va.riety or Flower Plant . tolst tolst complete Disease Pod Pod per Seed Seed Seed
number Source color. _ type Sta.nd Vjo_ﬂower maturlty maturity ratinL shape lexgth pod color sbape size Yield
65-071-00580 I-Diarehgaz. - wW. Vv 1 1 56 9l el 3 CF M 5 R ~F 25 - 3269‘
65-071-00581 I-Darehgaz WV 2 1 61 95 121 2 'CF M §5 R F 24 3189
65-071-00538 '—Torbat~heidariehw v 2 1 55. 94 18 2 CF M 5 R F 25 3138
65-071-00539 I-Nishabour W -V 1 1 60 92 us. 2.  CF M 5 R F - 23 2993
65-071-00582 I-Esfahan 30 w Vv 2 1 47 86 . 96 2 CF M 5 DR F 25 2950
65-071-00481 I-Ghouchan w Vv 1. 1 .-52 -89 - 10 8 - CF-. S 5 .LBr F 19 28¢5
65-071-00563 I-Nishabour W ..V 1. 1 85 . 98 17 2. CF - M- -5 DR F 21 2855
65-071-00536 I-Torbat-heidarichW : V ‘2.1 45 8T - .-100 + 3. CF.. M- 5 DR F. 22 2828
65-071-00540 I-Dashtsar w.,Vv. 2 1 .6 . 93 " 118 2 CF-~"M 5 R F 25 2752
65-071-00565 I-Dashtsar w. v 1 1 54 105 - 14 '8 - CF- "M 5 R F 27 2619
65-071-00431 I-Unknown W v 21 .47 82 .. 96 . 2. CFP .M 4 R  F 30 2588
65-071-00551 I~Esfahan W,V . | 1 .46 83 . -97 3 CF: M .5 DR F 25 2501 -
65-085-00440 Lebanon - WV 2 1 53 - 87  103.- 3 CF- M 5 ‘R - F 28 2455
65-085-00434 Lebanon W V. 20 1 48 85 - 98 3 CF:-. M 5. -DR~ F 27 2356
65-071-00541 I-Esfahan W .V 2 1 83 - 8T 95 '3 . CF- M 5 DR 'F 26 2287
65-071-00534 I-’I‘orbat-heidmehW*~ v’ 2 1 -8l 85 97 2 CF M §5: DR - F 29 2252
65-071-00566 I-Esfahan W Vv 2 1 -4 '8 99 2 CFF M 5°R. 'F 23 2133
65-071-00573 I-Unknown vV ‘2 1 .47 ~ 83 97 3 CF M 5 DR F 25 2129
65-071-00430 I-Unknown . W V.- 1. .1 4 8. - 93 -2 CF°- M 4 DR F 25 2113
65-071-00484 I-Ghouchan P V- 2 1 .4 88 100 3 CFF M 5 BC F 2l 2034
65-071-00557 I-Kermanshak =~ W= V 2 1 .. 4 ~ 83 97 3 CF M 5 DR F 27 1974
65-071-00057 I-Min, 2394 LP. B 3 1 .42 _ 87 105 1 SC L 4 DPu C 34 18lI9
65-071-00047 I-Min. 394 LP. B 4. 1 . 41 . 88 13 I 8C L 4 DPu C. 32 -l8i8
65-157-00004 Wade LP B 38 1 46 . 88 105 1 SC. L 4 DPu C- 35 1642
65-157-00589 Red kidney wW. B 3 1 45 - 84 107 4 SF L 4 R- F .37 104l



@

Accession
Number

(2)

. FlowerPlant :
SOURCE color Type Stand

(3) RO (5) - (n - (8

TABLE 35 Agronanic Data Bean (White) Unifom Yield Test, Planted

(9):
Days
omple

(10)

ty Rati

May 10, 1967, Shiraz, Tran.
(11) (12) (13) (lh) (15)

te Disease ‘Pod Pod per
bing  Shape Size Pod

Seed- Seed
color Shape

a8
'Seed

(l?)

Size Yield

65-071-00525
65-071-00506
65-071-00L50
65-071-000" -
65-071-C"
65+121-"
65=071-¢ .
65-071~-000)2
65-071~0005];
65~071~0047h
65-071-00516
65~071~00517
65-157-0001),
65=071-00470
65-071-00505
65-071-60515
65-071-00503
65-157-00067
65-157-00073
65-071-0006)
65-071-00050
65-085-0049);
65-157-00069
65-071=00,;97
65-071-00052

Is.;ahan-Iran e

Unknmm E
Kermansha.h

l’lkown I- -t R

_ebanon 13

Karaj, I. =
Shiraz, Iran

Isfahan, Il
Isfahan I. .

Darehgaz I.

Ghouchan I .

Kermanshah I .

Shiraz, I.

Chouchan, I.

Karaj, I, -

Creat Northernho
Great Northern 31

Bojnourd, I.
Karaj 3 Io
Lebanon

Great Northern .

Ghouchan, I
Min 1396, I

v
v
v
\
v
244
v
V.
v
v
B
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109
108
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107

Cooo7
L1090
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w
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W

W
W

w v,.""

W

IC

Or'

W.
W
W
Cr
W
‘W-
W
w,
W
W
W
W
1cr

A It

2879

2822
2800
2749
271,
2706
2692
2686
2679



i ’.TABLE 36. Agronomxc Da.ta, Beans (whhe) Uniform Yield Test, Planted April 23, 1967, RPIP Varamm, Iran

f",(l) I (2), ' i() (4) ® ©® . M (8) (9 (10) an a2 a3 (4 @5y (@6 QA7)

o o : o Days to Days to Days to Seeds SRR
" Accessica Vanety or Flower Pla.nt ‘ 1st Ist ~ complete Disease Pod Pod per Seed Seed Seed
number Source color type Stand V: Vigor fiower maturxty maturity rating - shape length pod color shape size Yield
65-071-00470 I-Kermanshah _W .V 12 .vl 44 87 "_ 106. 2 M .5 Cr F 25 1660
65-071-00042 I-Shiraz COWo oV 38 2 43 8l 104 2 M. 6 W F 24 1470
65-157-00014 Haubres St. andres W - . v. 2 1 45 79 109. . 2 M § W F 22 1470
65-121-00583 Lebanon, 3 WV 82 46 85 . 109 = 2 M 6 W F 20 1470
65-071-60505 I-Shiraz WiV o2 b 45 85 mw - 2 M8 W F 28 1450
65-071-00503 I-Karaj W V.20 2 46 92 100 2 M BT W F 27 1450
65-071-00517 I-Ghouchan B AT A N O 46 83 103 1 SM:-.8 W o F 22 1430
65-071-00515 I-Ghouchan WV 2 Y 45 87 15 2 Mt 8 W F 19 14l0
65-071-00516 I-Darehgaz Wy 3 T2 45 85 104 - 2~ Ml 6 W F 28 1410
65-071-00040 I-Kermanshah W 'V ' .2 .2 44 84 105° 2 SMie 8 W F 25 1370
65-157-00073 Great Northern3l W -V .3 2 . 43 - 78 105 2 ‘M. 5 W F 35 1350
65-071-00424 I-Karaj W .V 3 1 4 83 112 2 'M:-.6 W  F. 25 1310
65-071-00054 I-Esfahan w.v 3 1 45 86 ne 2 "M 8T W F. 25 1300
65-07:-00525 I-Esfahan w oV 2 2 43 86 107 2. M5 W F 25 1310
65-071-00506 I-Esfahan WV ~3 1 4 88 104 2 M8 W F 25 1270
65-071-00064 I-Bojnurd wW. Vv 4 L 45 83 12 . 2 M. 6 W F 24 1200
65-157-00067 Great Northern 1140W =V 4 2 38 73 100 1 Ms o8 W F 30 1200
65-157-00069 Great Northernl123W VvV -4 .2 45 . 14 100 1 M. .8 W  F 30 1200
65-071-00513 1-Unknown w Vv .2 1 41 90 113 3 “M* 6 W F 19 180
65-085-60494 Lebanon w Vv 3 1 4T 89 s 2 ‘M° 5. W:- F 19 leo
65-071-00050 I-Karaj w VvV 4 2 44 82 109 2 Mt 8- W F 25 1020
65-071-00490 I-Unknown w vV 2 1 48 9l 116 3 MY .6 W F 21 1000
65-071-00424 I-Esfahan PV 2 ‘1 44 89 ue- - s M+ 5-.Cr. F. 20 890
65-071-00497 I-Ghouchan W -V 2 1 45 90 116 -3 M- 5 W F- 20: 850
65-071-00052 I-Min. 1396 P- B 4 3 39 89 - 108 2 L- 5. Cr, - C. 38 1770
V% 24
‘LSD .05 430
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- TABLE 37.. -Agronomic Data, Beans: (white) Uniform Yield Test, Planted May 24, 1967, RPIP, Karaj, Iran

m e e e e 0 ® @ 49 @ @2 o3 @ @ a6 @)
o . L L . ' . Days Days Days to Seed
Accession . - Variety . Flower Plant tolst tolst complete Disease Pod Pod per Seed Seed Seed :
Number or source color type Stand Vigor flower maturity maturity rating shape length pod color shape size Yield

23 2784
27 . 2767

: cr
CF

50 8 102
44 80 94

65-071-0€515 I-Ghouchan
65-071-00503 I-Karaj

65-071-00505
65-085-00494
65-071-00513
65-071-00470
65-071-00042
65-071-00525
65-071-00474
65-071-00424
65-071-00490
65-071-00497
- 65-071-00064
~65-121-00583
' 65-071-00050
-65-071-00040

I-Shiraz =
lLebanon
I-Unknown

I-Kefmanshah o

I-Shiraz
I-Esfahan .
I-Esfahan
I-Karsaj
I-Unknown
I-Ghouchan
I-Bojnourd
Lebanon: 3
I-Karaj
I-Kermanshah

PR DN DN

49 87 100

i 52
S 53
;;145‘5_:

46

s
48
50

- 87
86
o84
80
.82 -
86
- 82
85
. 86
-8
C 82 ’

“101
.
&
96
.96
99
TS
.92
93 -
© 95

- CF

CF
CC

CF

CF

CF .

CF
CF
CF
CF

CF
" CF -
CF
. CF

28
20
20
28
25
25
24
25
26
24
24
26
25
27

2584
2543

2529
2416

2297

2218
2i85
2141 -
2186
2095
2076
2069
2050
1997

26 1970
23 1915
26 1856
23 1855
32 1747
26 . 1694
28 - 1479
27 1440
38 1076 -

.CF
- . CF
.CF

48 82 igeslit
46, 82 .95
.42 82 9%
.87 16 . 87T

65-157-00014 Haubres St. Andres -
65-071-00054 I-Ecfahan
65-071-00506 I~-Esfahan
65-071-00517 I-Ghouchan
. 65-157-00073 Great Northern 31 :
65-071-00516 I-Darehgaz - o
65-157-00067 Great Northern 1140 -
65-157-00069 Great Northern 123 -
65-071-00052 Min. 1396,1

f

Geé¥ddeggdegesdgvsisdsnns

e g O O N N W TR U O TR

i

R R R TR PPy
B NG RO
MR ERRKEEERREEREEEREREER
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| TABLE 38. Agronomic Data, Beans International Yield Test, Planted May 24, 1967, RPIP, Karaj, Iran

My -

@ (13) (19)

LSD .05

@) @) G (6 M (8 9) 1w a2 (15) (16)-(7)-
i : Days to Days Days to 7 , Seeds - e )
Accession Variety or Flower Plant . 1st to Ist complete Disease Pod Pod per Seed Seed . Seed
number Source color .type Stand Vigor flower inaturity maturity rating shape length pod ¢olor shape size Yiek
65-091-00582 I-Esfahan w Vv L 1 56 85 97 2 CF M 5 DR F 27 215°
65-085-00440, Lebanon w v 1 1 59 86 . 98 3 CF WM 5 R F 30 2065
65-071-00042 I-Shiraz S w V2 1. 50 83 97 2 CF M 5 W F 281898
65-153-00757 Turkey-outrak- W -~ B 1 1 41 85 10¢ - 2°. SC. L. 4 W . F 45 1674
65-153-00756 Turkey-Bodur W B .2 1 46 - 87 105 3 SC L 4 ..W F 331558
65-157-00589 Red-kidney @ LP B ~ 2 1 47 83 - 99 4 SF. L 5 L F 39I285
- 65-157-00069 Great Northernl57W B 2 2 45 76 88 3 CF- . M 5. W . F 32l31
65-157-00005 Resistent tender ' TR s e
green P B 2 1 47 -87 104 "3 SC - L -6 -PuM . C 311212
65-157-00004 Wade - LP B 3 1 46 85 101 2 sC L 5 Pu’  C- 3516
65-157-00072 Pinto 111 w v 1 1 46 98 9 5 CF M 5 CrM 'F. 34144
cv% 12,24
120 -



Dr. Kenneth H.,Evana
Bngineer All Ellini

»Geggglasm

The germplasm collection was’ grown to increase the seed. supply
and obtain data on new accussions., Mosaic virus severely limits
seed production on some lines and also affects agronomic characters.
Some strains appear to be resistant or tolerant ‘to the' most common
mosaic virus. :

The large seeded blackéyed-types are preferred, while most other .
types have little or no market value.

ineld Triala

Yields in the preliminary trial (Table 39) ranged from 2,000
kilos to 5 kilos per hectare; strains 713 and 97 produced high ylelds
again this season. Some of the late maturing strains did not mature
many pods before frost, and therefore produced little seed.

. In the uniform yield trial (Tables 40 and 41), strains 175 and 50
‘continue to be high yielding. Strains 50 and 4002 have been recommended
for increase and release, In addition to high yield, strain 50 has
shown field resistance to mosaic virus. Initial inoculation tests
indicated strain 50 as resistant, but recent tests have shown it to

be susceptible. Strain 4002 has mosaic virus tolerance, good seed

and plant type, but only average yield. Since mosaic virus is prevalent
and reduces yield considerably, susceptible varieties may be reduced
considerably in yield under farm conditions.
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W

Legend for COWpea Agronomic data Tables 39 to 4

Numbers assigned to collection maintained by the Regional Pulse lmprovement

" Project.

@

3)

@
- ®)
G

m
@)
©

(10)
an
(12)

(13)

.

a5)

gy

o

Strsln nnmbers refer to entry numbers 'essigned in 1964 introduction nnssery\.

Source numbers refer to P,I. numbers from New Crops Research Branch,

‘CRD, ARS, USDA, Beltsville,Maryland, USA. "C' numbers are strains

obtained from Oklahoma State University. Other 3 or 4 digit numbers are
numbers assigned by the Iranian Ministry of Agriculture,

Source indicate variety name or area ot origin,
Flower color P=purple, W-white. WP—mlxed whita and purple flowers.
Plant type' E=erect. SE=semlerect B—bushy, P—prostrate, BP—bushv prostrate.

Plant helght (ln centimeters) at near full plant growth. .

"Plant width (ln centimeters) at near: full plant growth
Rated | to 9:l=complete stand; 9=poor stand.

~Rated | to 9:1=vigorous plants; 9=weak plants,

Days from planting to first opened flower.
Days from planting to first mature pod ready for h_af'v,est.

Rated 1 to 9: l=free from disease symptoms 9 severe disease symptoms ’
major disease mosaic virus. See pathology section for diseases present.

Pod shape: S=straight; C-curved

- Pod color: Pu—purple° P=plnk Cr-cream, W—white, Y-yellow G-green, =light, ,

D=dark,

Pod size: VL-very large, L-largs, M—medium, S-sxnell"”"

Seeds per pod is average based on five random pods per: r< xeatlo’n.'

'Seed color: Cr=cream; P=pink; M=mllky;,Bk'black; Br=Brown; Gr=§reen; _

Bl=blue W=white; Y=yellow; R=red; Pu=purple; Sp=spoited; D=dark; L=light.

m .



(19) Shattering rated 1 to 9: 1=no less of‘s’eéd'from'slia&eﬂng; ﬁcmaideraﬁl‘e’;lbsa
. of seed from shattering, ' ' ' o
""((20) Seed size; L=large approximately 24 grams per 100 seeds;

M=medium, approximately i5 grams per 100 seeds, ‘

S=small, approximately 8 grame per 100 seeds,

@1) ' Eye color: Cr=cream; P=pink; M=milky; Bk=black; Pu=purple; Sp=spotted:
~ Bl=blue; W=white; D=dark; L=light,

(22)', Yield in kilograms per hectare based on 10 M? plotS.
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| TABLE 39.. Agronomic Dats; Cowpeas Preliminary Yield Test, Planted June 8, 1967, RPIP, Karaj, Iran

[ € JER - BN ) PR ) , G © @ @ @9 0 ) 12) @3 (4 (5 @6 (7) (8 (9) 20 @) @2
: ‘ o w2 oo g & Days Days 5? Seeds L .
Accession Strain © Source . Flower Plant _5.%"5_5__‘-6_’ E gn tolst tolst L] '.;. Pod Pod Pod per Seed g‘gSeed Eye
Number : number number Source color type P2 '«3% w > flower maturity @ & shape color size pod color®< size color Yield
52-071-10004 713 ‘177 R.A. Nishabour P SE 49 52 3 3 67 96 4 S LBr M 1l CW2 M GBr 2071
62-043-00012 12 151562 Dom~Rep W B 46 49 3 2 170 100 L] S PBr M 12 CrW 3 MS GBr 1855
62-071-10006 795 134 Chamchal P SE 51 42 23 4 70 98 7 S PBr MS lIl CrP 2 MS GBr 1822
62-023-00141 97 200867 Burma '~ P SE 34 45 2 2 67. 93 2 S YW L 16 BCrGr2 MS Br 1782
62-157-00290 290° 293560 Red-spekledcrowder P 'SE 54 55 2 1 73 107 2 S YBr L 1l PuR 7 ML Br 1778
62-136-00201 131 - 225921 . Africa W. SE 39 44 3 3 64 ‘85 - 3 S PuBr ML "I3 CrBk3 ML Br 1674 -
62-110-00113 79 189378 Nigeria W B 35 48 4 3 172 104 3 S YW ML 12 LCr 2 M DBr 1670
62-071-10008 ' 814 - 179 Esfahan W SE 48 49 3 4 68 97T 6 S PuBr ML 11 CrW 2 ML Bk 1602
62-117-00018 18 152159 Paraguay P -SE 37 45 3 2 68 95 3 S Y L 15 RGr 2 MS DBr 1576
62-157-00336 226 293483 Cornfield English W SE 41 33 3 2 177 103 - 3 S YP M 12 CtW 3 MS GBr 1545
62-071-10007 811 i79 Esfahan - W SE 50 46 3 3 69 95 6 S PuBr ML 10 Cr'w 2 L Bk 1541
62-110-00075 62 185647 Africa P SE 58 58 2 2 73 102 3 .S PBr ML 14 CrP 1 M YBr 1522
62-110-00242 157 255781 ~Nigeria P SE 55 48 2 2 175 101 3. 'S YP ML 13 CrP 2 MS GBr 1502
62-110-00249 160 255784 Nigeria P «SE 60 52-3 2 176 105 '3 S “PBr’ ML 14 CrP 2 MS GBr 1426
62-071-00197 128 223420 Iran P SE 44 45 3.3 64 . 87 § 8. PBr M 10 CrP 2 M GBr_ Mol
62-110-30i02 72  1864€7 Nigeria P SE 43 49 3 3 82 106 8 S. YP L 15 LG 2 ML GBr 1397
62-157-00286 185 293448 AlabamaBrown-eye P SE 57 58. 2 1, 8  104- 2§ PBr- L 14 BrCrl M YBr 1385
62-038-00155 105 208771 Cuba . P - SE 4 53 3 2 72 8 S, YPu L 15 Bk 4 ML Br 1378
62-008-00078 - 63 186360 Australia P SE 54 54 3 2 82 .1 ‘3. . 8  PuBr ML 4 CrP 3 MS GBr 1374
62-069-00070 58 183363 India W SE .51 49 4 2 64 . 9 4 S YP M 9 CrW 1 ML Br 1311
62-071-00472 825 150 Karaj W SE 47 42 3 3 .67 . - 85 S PBr M 12 CrW 2 MS GBr 1306
62-157-00291 190 293454 Azulgrand P SE 48 46 3 2 69 0.8 § YW L 15 BG 3 M DBr 1269
62-157-00355 246 293516 Hib-canel P SE 39 46 3 2 6 . 7’2 S8 " PBr L 13 CrP 1 ML YBr 1288
62-152-00350 241 293508 Early-silver Crowder? SE 39 47 3 1 62 . ° .2  S§°"YW ML I3 BG 7T M Br 1224
€2-071-10009 826 183 Dasht-sarAmol ~~ P- SE 54 53 3 2 7116 3 - S8 YP ML 13 CrP1 M GEr ll84
62-071-00203 133 227397 Iran P SE 50 42-3 8 69 .99 .5 .S .¥YBr- M 12 CrP 2 M GBr 156
62-157-00316 213 293477 CaliforniaBk.eye. W E 31 32 4 3 58 3 . S.PBr ML 9 CW 2 L Bk 156
:Continued. ... -

76



TABLE. 39 '

(® @ @ @ . e @ me oo o 2O 4 (5 9 an 08 (9eo (zl) )
: A v o . u_‘é - .'U -3 Days Days . :g seeds ) u ’
Accession Strain Source - Flower Plant 5% 5-"3 £ £ tolst tolst as Pod Pod Pod per Seed EnSeed Eye S
Number ~ number number Source color type BERE & 5 flower maturity 8% shape color _size pod _color* ~w
62-157-09441 304 293574 Texas—cream . W SE 45 33 3 3 59 82 £t S YBr ML 12 CrW 1 ML Br 1150
62-i57-00381 263 293533 Long-podcream- W SE 53 51 2 2 .73 5 3 S ¥YBr ML 10 CtW 2 M GBr 116
62-157-00342 233 293500 Dixilee P SE 34 46 5 3 67 % 4 S PBr MS I2 CrP 4 S GBr 105
62-110-00107 75 188704  Nigeria P SE 56 48 3 2 15 100 2 S8 PBr L M CrP ‘% MS YBr 1063
62-157-00440 303 293593 - Taylor W SE 57 52 2 2 174 100 3 S8 PBr ML I CW 2 M GBr 1048
62-069-00023 23 163142 India P SE 52 43" 21 71" 100 3 S PBr ML M4 CrP 2 M YBr 930
62-071-10065 778 73  Mamaghan " P SE 54 49 - 3. 4 173 lo6 5§ s PBr M 2 CrP 1 MS GBr 927.
62-157-00417 287 293557 Red Cow-pea P SE 5351 32 74 14 3 'S PBr L 13 R 5 MS DBr 925 -
62-157-00339 230 293497 Cream long pod W SE- 3874932 60 .79 3 S YBr ML 12 Cr'W 3 M Br 86l
62-062-00219 142 244571  Guatemala P SE 62 52 2 2 80 108 = 3 S PBr 'L I3BrCr 1| M GBr 844
62-157-00338 229 293496 Creamcrowdlady W SE 35 51 .3 2.°67 . 100 3 S . P3r ML 10 CrtW 2 MS GBr 784
1 62-123-00051 - 45 175962  Turkey P SE 51 53 33 1M - 102 3 8. FBr M . 13 CrP 1 ML YBr 780
¢2-071-00216 139 229734 Iran W SE 55 54 .32 .72 104~.3_ S PBr M 12 CrW 4 M Bk 779
62-153-00038 © 56 170861  Turkey - P SE 47 53..33-69° .l 2 s ¥yp ML 13 "LCr 1 M GBr 677
62-071-00196 127 223023 Iran .. “"P SE 6l 47733 76 - 107 4 S. YBr ML 1l LCr 4 MS GBr 574
62-110-00264 167 255812  Nigeria P -E 55 51 -2 2 '80-- 17 "2 § YBr ML 13 BrCr | MS GBr 433
62-157-00303 203 14020 Brabham . _ P E - 61749~ 2.2.° 91 ° 6. 2 8 “PBr ML 12 - BrCr 2 ‘MS GBr 3%
62-157-00447 300 14024 Victor -~ - P E 6l 56 22 8 - 120 3 S YPu ML 13 BGr 2 MS -Br 268
62-026-001038 73 186471 Cameroon . P E 68 49 33 8 126 4 S ¥W- L 12 CrW 1 M- GBr 167 _
$2-019-00004 4 -177076  Brazil P SE 53.51 -32 8 - .1283. 3-.CPBr . L.. I6 R 1 M Br 8l
62-096-G5l5 81 190191  Mexico P E 5946 3 2 92, NG.. 2~ -8 _ ¥P ML 12 CrP2 ML -GBr.. 6
62-034-00006 6 147561  Colombia ... ‘P SE 57 54 3 2. 8" 15~ 4 S ~PaBr L "1 R _1-M " Br .5

f



S

RPIP Varamin, Ira.n

o () (10) (“) (12) ‘(1 ) (‘ ) (15) (15) (ﬂ) (‘8) (‘9)
= - SR LA C T - L Days Days . j_ . Seeds R
Accession : .Strg.in - Source . ol -Flower Plant f -~ tolst tolst - Disease Pod Pod Pod per Seed Shat- ~ “

~Number -’ .Number number ° Sour‘ce - color type Stand Vi.&or flower matutitg ratmg shape color r size pod color terlng size color- Yleld

62-157-00341 232 293499 Davis-Pea
62-157-00437 301 293571 Swanee : -
62-153-00050 44 175959 Turkey
62-071-10002 - K~Ch - I-l\ara]
'62-157-00446 © 308 293581 Victor .

-’14 CrP--

62-157-00347 238 293505 Early Rarmhorn W SE 3 3 *,".63 ‘89 5, s mr»: Ms ‘7 crw 3 L
62-153-00057 . 50 179555 Turkey - .. W g,»BP, 4 4. .68 "_ 9. 5§ 8 YP ML 10 CrW 4 ML
62-157-00353 244 293513 Giant Bk eye~ : B ' e Sl AT . L T e T

Ramghorn- . w 5 4 65 -9 -5 " S.YPu 'L 8 CW 3. L Bk . 1079
62-157-00470 325 ~ G672  Princess-Amn w 6 -4 .°62°:90 " ‘4 8 PuBr L _ 10 CrW 3 ML Bk . 1070
62-069-00276 175 271257 India , TP ;4. 3 .68 6. .''4 "~ 'S-YP L. Ul CrP..3 M Br «.',:»*1054‘
62-085-00065 53 181833 Lebanon P 4 4. .66 "4 . C YBr 'L .11 CrP 3. MS DBr. 106
62-110-00234 151 255765 Nigeria S 4 7.4 "4 - S YBr M 1l CrfW 5 M Bk - 1002
62-157-00358 249 0l54 Institute P 318 3 .. S Y L N "BGr 3 ML DBr 953
62-157-00442 305 293575 Texas-Cream. = W B ey TN 5..- 8 .¥Br. ML 1 _.CrtW_5 - M GBr 935
62-157-00436 300 293570 Spekled Purple-HuD P 2808 4 .. S DPu L 1l BrPu 3 ML GBr 926
62-157-00296 195 293459 Black-eye #7 W 4 0.4 .- 8- YP ML 8 CrW. 3 ML Bk. _ 874
62-069-00278 177 271259 India CTIUP. 5-:.3 S YBr L 14 CrP- 2 ML. Br vg_,'m
62-071-10003 - - Meshed W 6 S PBr ML:10 CrWw. 3 ML Bk - 846
62-153-00050 41 173827 Turkey P 3 8- YBr. L 14 CrP-.3 ~MS. GBr,
62-153-00066 54 182316 Turkey L P, 'S YBr "ML 12 CrP 4. M. GBr
62-157-00316 215 293480 Calara R - R 9- CrW 4. ML :
62-157-00309 210 293474 Cabbage-pea - - S MLl "MCr 3 MS
62-157-00356 247 293517 Holstein - N : 117 BkKW . 4 ML
62-033-00110 76 189230 Bell-Corigo - S8 ‘12 Bk 4 M
62-000-10001 327 - Unknown - - “1 "CrP 6 M

: TM

cv g
LSD .05

78



TABLE 41 Aponomlc Data, Cowpea Uniform Yicld 'rest. Planted June 8, 1967. RPIP, l(a.raj.
(5) e @ e @O @ © as)- 8 an as) as) ey (21)
' 5 g 5 Days Days ’ ‘ f Seeds S
2 § Stolst tolst Disease Pod Pod Pod per Seed Shat- Seed Eye
B a > ﬂower maturity rating shape color size pod color tering size color Yield

Accession _ strain Source R
- Number Numbernumber ___Source -

Plant

: Flower Plant E
color type &

| 62-157-00358 249 0154 Institute . '

4 33 170 94‘ 2 s W VL‘ 14 Spm._ 1; ML Br ‘_14681-,’
62-069-00276 175 271257 India - 38 33 73 92 3 C YW L 11 CP .2 M LBr 1461 -
62-000-1000f 327 .~ Unknown =~ . P 43.3° 83 63 . 82 3 S ¥YBr MS 10 CrP 6 .S - LBr 1380 -
62-157-00356 247 298517 Holstein W )89 8.3 67 90 3 S LBr L 12 BkW 2 ML Br . 1375 -
62-085-00065 53 181883 Lebanon ©40°-838 62 8 8 C YBr L. -11' CrP. 2 ' ML GBr 1859
62-671-10002 I-Karaj “WP: . 48-.3°4 74 . 98 5 S YBr M 10 LCr . 2  ML. LBr 1822°:
62-153-00057 50 17«555 Turkey W S 47°4:3 .71 ‘9% -3  C YW ML 10 CrP .2 L. LBr- i3l2"
62-157-00316 215 293480 Calara - w .-50-8-3 ‘6 '82 - 8 'S YBr ML 9 CrWw-. 8 ML Bk 1279 -
62-157-00353 244 293513 Giant-Bkeye ~~ - - * . AU R CoL T et T e
Ramshorn LW 3’8 63 .83 3 S LBr ML 8 CrW. .2 'L Bk 1270
62-157-00442  3C5 293575 Texas-Cream No, 40 W~ 3’8 63 82 3 S YBr ML 10 -CtW '3 M - GBr 1186 ::
62-071-10003 4002 -  I-Maslhad WL -3:8 -64 .8 3 S YBr L 100 ctW 8 . L, Bk 129 .
62-069-00278 177 271259 India P . ‘3279 101 - 2 S LBr L 14 CrP 1 ML LBr 1088 -
 62-157-00296 195 293459 BlackeyeNo. 7 = W 33 6 18 3 S YBr ML 8 Crw .’ 2. L Bk = 1054.
62-157-00347 238 293505 Early Ramshorn o e - T
Bk. eye _ W E 3 30 43 59 80 4 § LBr ML 9 CW 2 L Bk . 1050 .
62-035-00110 76 189230 Bel.-Congo P SET4l -48-~3-3-.74. 95 k] S BrPuML 12 Bk - 2 M 'Br 103
62-157-00341 232 293499 Davis Pea - P SE 3 40 3 2 66 87 ‘8" "8 -DBr L. -B-.CrP.. _4 ML _ YG 1033
62-110-00234 151 255765 Nigeria WP SE 25 39 43 60 .80 3 S LBr ML 10 CrW 8. ML Bk 1027
62-157-00436 300 293570 Spekled purple-batll P SE 42 43 8. 2. 176 100 s § DPu VL 14SpCrBr- 2 'L LG 983
62-157-00470 325 C642 PrincessAnmn = P E 89 38 4 3 59 . 8l 3 S8 LBr ML 9 CrW 2 L Bk 887
62-153-00066 54 182316 Turkey P SE 46 47 3'3 75 102 3 § YBr L 12 CrP 2 M GBr 870
62-157-00309 210 293474 Cabbage-Pea W SE 43 44 43 67 94 8 C WY ML 10 CtW 2 M GBr 854
62-153-00050 44 175959 Turkey P SE 48 43 32 78 ' 106 2 S Ls» L 13 CrP- 1 MS LBr 836
62-153-00045 41 173827 Turkey P SE 6 51 3.2 79 104 2 C LBr L 18 CrP 2. MS YBr 803
62-157-00437 301 293571 Swanee P SE 49 48 3 2 8. 107 2 S ¥YBr L 13 CrP 1 M . LBr 604.
- 62-157-00446 308 293581 Victor P SE 55 .41 32 94 ur 2 S YW ML 15 SpBk. 2.°MS - Br - 126 -
CV% 28
~LSD, 05 S 345

79
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Dr. Kenheth . Evans .
Engineer Mehdi Khosrawshahin

: glasm

Much of the mungbean geermplasm are USDA plant introductions.r Many
‘of the introductions are heterogeneous. Plant selections were made in
~ the 1966 introductions on the basis of plant and pod characterietice.,(L
-'Unfortunately, most of the plant selections were lost.:* : ¥

‘Yield Ttials :

The mungbeans in the Karaj trials were stunted and produced little
plant growth as indicated by plant height measurements (Tables 42. and
44). The material in the Preliminary Yield Trial continued to look more
virus susceptible than the Uniform Yield Trial.

: Two strains, No. 3 and No. 72, were selected from the Uniform
Yield Trial on the basis of yield, seed size, and virus rating. Both
strains were rated as having no mosaic in 1966 by the pathology section.
Strain 3 produced 20% more yield than the Iranian check, but has medium
to small seed. Strain 72 produced 97 greater yield than the Iranian
check and has medium to large seed.



W
‘.. Project., The numbers for the preliminary yield trial 1966 have beon charged

Legend for Mungbean Agronomic Data Tables 42 to 44

‘Numbers assigned to collection maintained by the Regional Pulse Improvement -

by changing the first numeral after the 2nd dash from a 0 to a 1.

@

Strain numbers refer to numbers assigned in the 1964 Introduction Nursery.

USDA and Iranian Ministry of Agriculture. These numbers coincide with. those'_

' peported in Progress Report No. 3 and No. 4.

®

“w
’L(#):’
©
o
o

@

()
)

- (12)
09
5{5(14)

Three-digit numbers are Iranian Ministry of Agriculture numbers, Six-digit -

- numbers refer to P.I. numbers from New Crops Research Branch CRD, ARS, -

USDA, Beltsville, Maryland, U.S.A.

Indicates variety name or area of orlgin. |

E= erect B=bushy; P=prostrate, SP=semi-prostrate, SE=seml-erect.
Plant height measured in centimeters at near full plant growth

Rated 1 to 9: l=complete stand 9-poor stand

Rated 1 to 9: l=vigorous plants; 9=weak plants:

Days from planting to first opened flower |

Days from planting to first mature pod. ready for harvest. ,

Rated 1 to 9- l-free from dlsease symptoms, 9=severe disease symptoms.
S-straight M—moderatly curved C-=curved

L=light. M=medium, D=dark T

L-large. M-medium, Sesmall

.’cf (15) Average number of seeds per pod, based on ten pods per replicatton.

T:L; (16) LG=light green; G=green; DG—dark green. Yvyellow

';(l'l) Average weight of 100 seeds

(18) Lelight; M=medium; Dndark

.as) Yield in kilograms per hectarevbas"' - on 5 m" plots.



uusu.-. u. Agronomic Data,_ Mungbean Preliminary Yield 'rest, Planted June 8, 1967, RPIP Karaj,

(l)-. ‘ : (8) 6 @(6) m ®) - (9) (10) ’ -,(11) 02) gy (9) (15) @6 " a7) »-,(1,8),*“':{_(1__9)’_,

L ‘ st S . . Days ' Paysto - - . Seeds L
Accession-  Source . : ~: : 0 Plant Plant - - tolst Ist .- Disease Pod Pod Pod per5 Seed 100 seed Leaf
Number Number Source L type heigt Stand Vigor flower maturxtx ratmg shage color size pods color wexg color ~Yield
48-071-10757 226 xaraj - ;?ip_,:' S 1 ‘2 .58 178 .3 M L L 47 LG 5.9 p 1138
48-071-10298 218 Zahedan AP 28002 -2 60 T 4 M M M 55 LG 4.8 L loi2
48-071-10865 218 Zahedan =~ - P 19 1 2 62 1 3 S L M 54 LG 4.3 D 944
48-071-10326 217 Kermanshah -~ ' SP' -~ 23 1 2 59 . .18 4 M L M 52 G 3.8 D 976
48-071-11089 -  Kerman RS - ISR | RS SRR DAY S | AN C D L 52 LG 4.9 D 976
48-071-10783 226 Karaj P 180 2 60 .79 "3 M 'L L 5! LG 54 ‘L 972
48-071-10864 218 Zahedan S JRNR | £ 1 2 U8l g0 '3 ‘ML L 51 LG 5.3 L 966
48-157-11085 - Kiloga SP - 20-- 2. 8 .53 70 4 ‘M M L 5.0 LG 4.9 ‘D , 962
48-071-10855 218 Zahedan P 21 1 2. 59 78 3 M L L 52°G .50 L 952
48-071-10282 215 Karaj - P20 ‘2 2. 58 -  -76 '8 "M L L 5.l LG 5.4 L 940’
48-071-10810 224 Darehgaz - -~ P . 21 3. .2 89 76 _ 3 D’ L 48 LG . 4.9 D 936
48-071-10681 223 Esfahan - =~ 'SP 21 1. 2760 75 © 8 M. D :M 51 LG 4.2 D 894
48-071-10962 184 Shiraz - SP 18 1 4 510 65 - 6.7 M M M- 50 LG 4.5 ‘D 884
48-071-10965 116 Dezful SP. 26 1 2 53. .69 . 4 ‘C M M 5.1 LG 3.8 . D 884
48-157-11087 - Berken. SP 28 2 2 57 72 . .4 C D 'L 59 LG 54 -"D 880
48-071-10923 215 Karaj - B 24 2 2 85 14 5. M M L 57 G . . 4.2 D - 868
48-071-10294 427 Jiraft - B. -23 1 2 .69 .80. 5 C M M 4.8 G - 3.3 M.~ 852
48-071-10926 215 Karaj : B2 1 1 57 74 4 M D L 51 LG 5.2 . D 832
48-071-10285 215 Karaj . SP 25 1 2 52 68 .5 M M M- 4.3 G’ 3.8 . D . 832
48-071-10811 224 Darehgaz. Sp 23 1 2 59 73, 5 C M M 353 G 8.4 M 830
48-071-10300 215 Karaj : sp. 23 1 3 57 73" & C M M 4.9 G 3.9 M 824
48-371-10668 223 Esfahan E. 29 1 1 59 76 4. M D L 58 G 42 D 804
48~071-10954 399 Dashtsar “B. 28 2. 2 .58 75 5 ‘M D L. 56 LG 4.3 D 798
48-071-10698 222 Sari sp - 21 2. . 8 8. _-371.. .5 M M M. 42 G...34....L. —769
48-071-10326 217 Kermanshah sp 22 1 2 58 1 5 ‘M L M 4.6 G 3.7 L 760
48-071-10314 213 Mamaghan sp I8 2 3 62 9l 5 M M M 48 G 3.8 ‘L. 748
48-071-10678 223 Esfahan SPp 24 1 2 B2 72 4 M D L 58 LG 4.8 D 1738
48-071-10386 216 Jiroft sp 23 1 3 59 8 6 M M M 50 G 3.1 M 734
48-071-10411 216 Jiroft 'SP 22 2 3 59 72 7 M M M 51 G 3.3 M 716
48-071-10295 223 Eefahan B 22 1 2 59 8l 5 C M M 46 G 3.4 ‘M 116
48-071-10283 215 " Karaj B 25 2 2 58 77 4 C D L 58 G 4.7 D T4
48-071-10809 224 Darehgaz SP 25 1 2 61 78 4 C D M 45 Y 4.2 D 712
48-071-10382 216 Jiroft B 23 1 2 60 78 6 M M M 47 G 3.3 I 702
48-071-10955 203 Jiroft B 28 1 2 58 73 4 M D M 5.4 G D

- 690



TABLE. 42 -
B O I ®) (4 I

Accession  Souwrce | . . ' Plant Plat - . tolst folst Disease Pod  Pod ‘Pod per5 Seed 100seed Leaf - .
Number Number _  Source — -type height Stand Vigor flower maturity rating  sha size color wei, color Yield

48-071-10396 216 Jiroft B . 26" 680,
48-157-11086 - - SP- 2l 4.5 D 676
48-071-10292 215 Karaj S s Bl 200 670.
48-071-10667 223 Esfahan T EL 28 670
48-071-10288 215 Karaj B R - 670
48-069-10308 164644 India 23 662
48-071-10293 215 Karaj " 660
48-071-10303 225 Darehgaz 654
48-071-10690 222 Sari E
48-071-10566 221 Neyshapour - SP. 640.
48-071-10383 216 Jiroft SP 632
48-071-110137 217 Nosratabad SP - 624.
48-071-10301 215 Karaj ' SP 616
48-071-1u870 215 Karaj B- 812
48-071-10393 216  Jiroft sp 600
48-071-10377 216 Jiroft Sp - 592
48-071-10318 214 Esfahan Sp .586
48-071-10391 216 Jiroft . 8P - o178
48-071-10414 216 Jiroft - 8P 574
. 8P 5§72
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sp

sp
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E
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48-071-10298 222 Sari .
48-071-10408 216 Jiroft - 568
48-071-10286 215 Karaj 568
48-071-10406 216 Jiroft 560
48-071-10733 222 Sari 560
48-071-10925 215 Karaj 5§30
48-069-11020 - 492
48-071-10381 216 Jiroft

48-069-109391 -
48-069-11019 - Dezful . L " 388
48-069-1035 - - peziul 5.8 - 812

— o 2 o
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TABLE 43, - Agronom. Data, Mungbean Uniform Yield Test, Planted May * , 1967, RPIE Varamia, Iran

e e e (10\ ay -sz,(l9)i
Accession ' Strain  Source - : o u. '_Days to. lst Days to lst - Digease e
Number - Number number - -~ Source - . . . . ‘- Stand"Vigor ' “flower. - ‘mattrlty rating ' Yleld
48-069-10105 180 271492 . India L DA
48-071-10964 - 156 Min. . Karaj .
48-071-10293 - 218 Zahedan
48-069-10066 63 180311 India
48-071-10282 - 215 Min. Karaj R
48-157-10019 16 31569 Beltsville U,8.A, . *.
48-157-10023 20 31728 Beltsville U.S, A.,; Lo
48-069-10323 178 271490 ©  India ' 3
48-071-10963 24 167-1 Min. Moghan 3
48-071-10107 I3 - 167-2 Min. Moghan 4
48-157-10004 - 1 31080 mmwmeUSA’ 3
48-071-10108 15 167-3 Min. Moghan : 2
48-033-10045 42 171435 China 3
48-062-10296 - 227754 Guatemala 1
48-069-10104 105 212908 India 2
48-157-10307 3 31287 Reltsville U.S. A, B I

' '3
1
4
2
3
3
3
4

1680_;
1390
1330
140
1080
1060 -
1640
1020 -
970 .

. 970
: 950 ;
- 810
.oele
. 870
870"
850
816
770
720
1700
. 660
580"

o 500
SRR 410

48-071-10087 84 201869 Iran : .
48-157-10022 19 31710 Beltsville U, S A
48-069-10078 75 183458 India ’
48-069-10077. 174 183407 India
48-069-10075 72 183136 India
48-082-10103 185 . 273487 Korea
48-071-10284 - © 217 Nosratabad
48-076-10290 - 286298 - Ivory Coast
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Soixi'ce o
number

Plant ‘Plam.

}éf‘

48-071-10282 -

48-033-10045
48-071-10963
48-157-10004
48-069-10323
48-157-10307
48-071-10293

48-076-10290

48-069-10075
48-071-10108

48-082-10103
48-069-10104
48-071-10964
48-157-10023
48-157-10019

48-069-10066
48-069-10105
48-157-10022
48-071-10087
48-071-10107

48-071-10284

48-069-10078
48-062-10296

48-071-10109
48-069-10077
LATEE
"LSD . 05

: "number

24

1

178

3

48-071-
00293
48-076~-

00290
72
15
185
105
22
20
16
63
180
19
84
13

00284
75

48-062-

00296

14

21.)

171435
167 -
31080
271490
31287

218

286298
183136
157(3)

273487
212908

156
31728
31569
“180311
271492
si710
201869

. 167 2)
48-071- -

217
183458

227754
- 156

183407

Souréé :

N Karaj
. China -

Moghan
USA Beltsville
India -

UsA Belfsvﬂle -
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USA Beltsville
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USA Beltsville
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SOIL AND CROP MANAGEMEN] |

Glenn M. Horner
Massoud Mojtehedi
‘Mohammad Moadab

véa;wv Aﬂfle . t;o” s

L Inveatigations conducted during the’ laat ‘three ‘years ‘showed that’ ,
‘'yields of pulse crops were increased by certain planting, fertilization.
‘and irrigation practices. These yield increases were in addition to

those obtained by growing superior varieties and controlling diseases
and pests.

The optimum planting date varied with the crop and location. At
Karaj, highest yields were obtained when lentils were planted in mid-
March, chickpeas in early April, dry beans and cowpeas in mid-May, and
mungbeans in late May.. :

"'l Crop yields were highest with seeding rates that gave 300,000 to
400 000 plants per hectare on 50-cm. rows.

- Phosphate fertilizer increased yields markedly on soils that had
low soil test values. Nitrogen fertilization gave only smsll yield
{ncreases when the plants were adequately nodulated.

Soil moisture availability at critical growth stages, as controlled
by irrigation frequency, was a dominant factor affecting pulse crop yields.
Highest yields were obtained by maintaining soil moisture above two-thirds
of field capacity during bloom and early maturity stages of growth.

Maximum yields were dependent upon the use of all these cultural
practices. When this was done, the yields were three to four times
greater than those obtained by farmers using conventional methods.

Date of Planting

This study was expanded in 1967 to include fall and winter planting
dates and a second location (Varamin) for lentils and chickpeas. Five
planting datea were used for dry beans, cowpeas, and mungbeans, instead
of four dates previously.

. The first three fall plantings emerged within a normal period,
but seed planted from November 21, 1966, to January 29, 1967, did not
emerge until late February. Therefore, these winter planting dates
actually represented an early February planting. There were no
appreciable differences in plant growth between the winte: planting
dates,



. Pall plantings of lentils and chickpeas were more successful at
' Varamin than at Karaj (Table 45). Varamin is at a lower elevation and

has warmer temperatures. Winter injury at Karaj, especially to chick=- S
peas, occurred to plants that had emerged prior to the occurrence of
freezing conditions.

At Varamin, the highest yields of lentils were obtained with’
October plantings, and ylelds of both lentils and chickpeas decreased
_ when planted later than March 13. There was little effect of date of -
planting at Karaj, except for reduced yields for the early fall e
plantings. Yields at Karaj were generally low, partially caused by
disease. '

The highest yields of dry beans and cowpeas were obtained from
plantings made during the first half of May (Table 46). For mungbeans, .
the optimum planting period extended to the first of June. Yields of
all three crops were markedly reduced when planted as early as April
15, or as late as the middle of June. Part of the yleld reduction
from early planting was caused by a greater infestation of seed corn
maggot at this date. This insect infestation destroyed some of the
gseed and thinned the stand.

Plant Population Density

Yields of chickpeas, dry beans, and cowpeas increased with an '
increase in the number of plants per unit area (Tables 47, 48, and 49).
This trend continued to the level of approximately 300,000 plants per
hectare, at which point the trend levelled off. Yields were not
significantly higher with a plant population of 400,000 per hectare,
but were markedly lower at 100,000. The effect of plant population
dengity on yield was most pronounced with chickpeas and least with
cowpeas. For chickpeas, the yield at 100,000 plants per hectare
was 57% of the yield at 400,000. Similar values were 65% for drybeans
and 83% for cowpeas. Straw ylelds followed the same general trend
as-grain yields.

Decreasing the space between rows tended to increase yields on a
unit area basis. From practical considerations, however, the optimum
 row spacing is probably 50 cm., where furrow irrigation and mechanical
cultivation are practiced. S S ‘ BRI

. Close spacing between plants in the row (high rates of seeding)
" decreased the number of pods per plant but increased seed size. 'Spacing.
‘between rows had no significant'effectlon pods;per“plgn:‘or18eéd size. @ -




“Table. 45.fofect bf Date of: Planti*g,on Yield of Lentils and

Seed Yield, Tons per hectare

Planting Date Lentils Chickpeas

g 966 1967) R R Karai [ Varamin Kara{ Varamin
— 1 - / 8_/
October 10 - 0.04 0.99 0.29 1.0
Octcber 23 | o0s | o082 | o036/ | 3.55
November . 7, 1 0.3 | ow6 | 0367 | 3.67

] ese | 0.6 | c3is2

November. 21

oo o | 0 | 2m

Decembet 18‘ #M '“:_;Qf§91~“;i. = | 3.82

- | 00

January 15

'Januq;y1129 ”;'t‘05381:f 0.82 - 3.23
ebrusry 27 w0 3.34
0.66 | 4.10
0.67 | 2.06
0.72 . . 1.82
~ 0.58 0.44

”;] Rabbit; aamﬁge.vv'
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Table 46. Relation:or:late OI. uant:i.ng to Grain’ Y:l.eld of Several
"Pulse’ Crops - RPIP, KARAJ, 1967

R : Seed Yield, tons per hectare '
lant:i.ng date (1967) ~" . | = Dry beans Cowpeas _f Mungbeans

pril 15 Woasde | Le | 053D

‘May 1 0.98:ab ' ‘2.43 8
) . P B

320°b‘
'f

May 16
“June 1 0.87 b F Adoe fo

DR SO

ot

;1; BT S

June 17 o3 f e |

1.
L

. ‘Figures followed by the same letter are ndt.significantly
different at the 5% level,
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Table 47.". Influence of Row and Plant- Spacings on Growth of Chickpeas
RPIP, 'KARAJ, 1967 N

Spacing between ' Plants per hectare .
(cm ) 100, 000 200,000 300,000 400,000 Mean

co , Grain Yield, tons per hectare
40[fj>fj“; ,"vo 87 1,14 1.3 1.42 l.1
50 - 0.85 1.01  1.49 1.44 1.2
6. .. 0.56 - 099 - 125" 1,28 1.0
70 0.60- 0.8 1,01 0.98 0.8
_Meam ' - 0.72 c  0.9b ~1.27a  1l.28a
R _Straw. yields tons, ger hectare o
4qg];??;;7'.‘~‘1 0 1,92 1.66 2.20 1.82 a
50 . 146 165 . 2.18 2.03 1.83.a
60 O 10 145 0 1.60 © 1,93 L50D
70 - 0.99 1.8 - 1.56 . 1.43 1.29 ¢

. Mean . . L2ke '11*55 b L75s 1.90 a.

i Pods ger glant i , ~
w2 Tm 31 &
w3 9 .35 28
40 33 .28 26 32 a

43 2 .29 - 23¢  3la

4la’ }32~b N .i>28 be  2%¢

Seed weight, gg ger seed '
T0.171 . -0.18L - -~ 0.185 0,196  0.183.a
'burl;qudglonh_goﬁz“'MMa
0,159 © . 0.176°  0.173  0.192 0.175 b
..0.170°  +0.178 . 0.177 © 0.186  0.178 ab
<."93;68v¢;.‘5i9;i78 b_&_750;182 b -0.192 a

'_/ Figurea followed by the same letter‘are not significantly different
“at ‘the 5% level.
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Table 48 Influence ot now ‘and Plant ‘Spacings. on: Growth of:Dry-=peans..
'RPIP, KARAJ, 1967

Spacmg between _* plants per hectare _ N T
rows. (cm.) S "100, 000 200, 000 300,000 400,000 B

Grain yvield, tons per hectare

2.52 2.67 2,95
2.28 2.72 2,54
2,29 2,30 2,64 -
‘1,98 2,09 2.30

__ Straw yield, tons per hectare 5 :
2,39 2.59 2.51 j"’iij"{pz.zs a:_-.,
1,87 2.12 2,03 " 1.93b::
1.72 1,70 2.26 = 1 82 b’;.‘f%»'»

1.90 b 2.06ab 2,198

Pods per plant L
1.6 10,8 9,5;.,,.5_,._ s

T 105b T5b 9.8c';r”i“*: o

Seed welght gm, per seed T e
0,324 0.829  0.338  0.325a
0,820 0.329 0.330°  0,322a
0,326 0,313 0.837  0.82l a
0.3827 0.314 0,817 0816 b

© . g.8l0c  0,324b  0.322b  0.33la

_l_[Figures followed by the same letter are not significantly ifferent at thes’i,level.




Spacing between ..~ Plants per hectare ' CoE
rows (cm.). . 100,000 200,000 300,000 400,000 . Mean
' A Grain yield, tons per hectare '- e
0 . 2,02 2.2 2.55  z.62  2.35aY -
50 - 1,84 2.20 2,20 2,3¢  215b
60 .. 2,00 2,23 2.05 2,18 2.12b

0 Ler - 212 2.3 230 - 218b
‘mesn . . 19%c = 219b  2.286ab .2.36a -

. .. . - Straw yleld, tons per hectare T -
40 . 2.8 3.99  4.12 4,36  8.85a
50 - 2,72 3.90 4,180 - 3.98 = 3.70a
60 2,83 3.48  8.62 ' 3,76 . 3.3b
70 2,4 3.57 8,83 - - 3,63 . 3.36b

‘Mean - 2.,64b  3.74a  3.94a  3.93a

o rodsperplast T
40 .19 T 86 61 - 6.0 8.la

50 - 18,6 . 7.1 . 6.2. 5.4 8.2a

60 18,9 83 7.4 BT 8.8a

70 . 14,6 . 7.9 6.8 7.2  9.0a
Mean 1358  81b  65c 6lc
. __Seed weight, gm. per seed -

40 0,240 0.246 ~ 0.263 0.248 0.247 a

60 - 0.232 0.246  0.249 0,258 0.246 &

60 . 0,243  0.245 0,244  0.252 0,246 a
70 0,239 0,256 0,259 0,262 0,254 a

~mean - 0,238 b 0.248ab 0.25la  0.255a

)74 F;gureb followed by the same letter are not significantly different at the 5%;le'vel;‘.'. :
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“Herbicides

Four herbicides were applied at the following rates: none, one-half,
~one, one and one-half, and two. times the recommended rate. Dates of -
. -application were April 15 for Lorox and Treflan and July 1. for Eptam ..
~.and Dacthal. The first two herbicides were not entirely comparable L
with the other two with respect to weed control because of the difference
-in application dates. : . a

The herbicides varied in their effectiveness for weed control and
toxicity to the different pulse crops (Table 50). Lorox was most
. effective for control of broadleaf weeds, even at one-half of the
' recommended rate, although at this rate it was not as effective as
Treflan for grasses. The weed population was less for the July
application of Eptam and Dacthal, neither of which effectively
controlled broadleaf weeds. 3

Treflan produced toxic symptoms on cowpeas and mungbeans at all
‘rates, on lentils at the two higher rates, and on chickpeas at the
highest rate. Yo toxicity from Lorox was observed on any of the pulse
crops. Most - the Lorox treated area produced higher yields than the
untreated, where a greater weed growth existed for six weeks (when
all plots were weeded). Eptam and Dacthal had no apparent effect on the
growth of the crops, although weed competition was not as severe on
these plots.

Irrigation - Disease

Lentils in the varietal yield tests during the two preceding years
were severely damaged by diseases, primarily root rot, It was suspected
that this disease problem was associated with high soil moisture condi-
tions, which was caused by the practice of irrigating approximately once
a week, Field studies were conducted in 1967 to determine the effects
of frequency of irrigation, crop variety, and soil fertility level on
the growth of lentils and the occurrence of disease.

Disease symptoms, consisting of yellowing of leaves, stunted
growth, and eventual dying of the plants, were more severe for the
susceptible varieties and with fertilization (nitrogen and phosphorus).
The irrigation effects on the occurrence of disease were variable. For
.the resistant varieties, disease was very slight where unfertilized,
even at the highest moisture level. Fertilization, however, increased
the occurrence of disease, especially where irrigated every six days.
Disease was most severe for susceptible varieties irrigated every
six days. The effects of disease résulted in reduced grain yields,

“ Wwhich was reflected in higher straw-grain ratios (Table 51).



Table 50. Bffect of herbicides on weed control and yield of pulse crops

RPIP KARAJ, 1967

(1)

) Yieeds

()

Seed Yield,

2

fons per hectare

' Rate

Narrow °

~leaf

Beans

Cow=-
peas

Mung-
beans

Chick~-
peas

Lentils

0.77
1.08
0.96

0.83
0.98
0.99
111

0.31
0.36
0.3
0.42
0.37

0.35
0.57
0061

0.25

0.33

021
025

; .‘T' = 067

s ".83.-'
e 0076

0.69

Cle 0031
. 0427
0,22

0. 15 )

0.35

0.55
0.L5

- 0,60

0.31

0.25 .
0.21
0.24

0.06

0.58
0062
0.64
0.68
0.53

0.24
0.21
0,25
0.27

- 0.20 |-

Dacthal |

":f'15;057;

wno=S |

‘ ',,0-57.
0.52

0.h2

0.56
0.63
0.61
0.75

b;SSL“:

o |

0.1 |

0.25
0.21
0.29

Q}Z’[orox and Treflan were applied and crops planted April 15, 1967, while pram and -
Dacthal were applied and crops planted July 1, 1967. Rates of application given in
kilograms of active ingredient per hectare.

2/ Number of weeds per 10 square meters. Counts uare taken six weeks following the
: application of the herbicides. .
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'::-:.‘,'I.‘able 51. Influence of Frequency of: Irriget:lon of’ Yield of Lentils
- 'RPIP; KARAJ, 1967 ’

" Frequency of irrigation, days

e‘.\‘iii?iéty‘an& . _Fre
e 12 18 _ Delayed~

fertilization

Grain yield tons/ha,

Resistant varletiea:g/ ' SR _
Unfertilized 0,76 0.66 0.74 0.70
Fertilized S 0466 0.55 0.62 - 0,59
Susceptible varieties:g/ T ' . :
Unfertilized LT I0.26 0 0,29 0.28 0,23
Fertilized \'.,'[o.lo.?_ . 0,23 0,20 0.16

o Straw yield, tone/ha.

Resistant varieties: R :
Unfertilized T 1.-23 s 1._13 : L10 - 1,01
Fertilized L1809 1.05 1,00
Susceptible varietiess , o o
Unfertilized = = 0,97 097 0,93  0.82
Fertilized S _0.84 : ‘-o.as,,_ 0,79 . 0.72

| Straw gram ratlo

‘Resistant varieties: Coe i - SR
* Unfertilized . ,1.67 o 1.72.- . 1,69 1.48
Fertilized . .~..19 1,84 1,76 1.75
Susceptible varieties: U '
Unfertilized S 8m - 3,36 . 3.34 3.65
Fertilized o T.36 ;‘3'.101) : ~4.oo 4,58

1/ First irrigation (following emergence) at time of firet bloom. then irrigated
every 12 days. . . ‘ o

_/ Two varieties whloh lhowed hlgh resistance un d.iié@sesfiyn‘prév,ious. tﬁ?ﬁ}

i g/ Two varietlee whlch showed low reeistance to fungalf__r :' ‘



Irrigation - Fertilization

~ ‘Combination irrigation and fertilization treatments and their effects
‘on grain ylelds of chickpeas, dry beans, and cowpeas are given in Tables ‘
52 ‘and 53. .

‘ Irrigating to maintain high soil moisture after full bloom resulted -
4in the highest yield of chickpeas. For dry beans and cowpeas, ylelds
were not significantly different where soil moisture was maintained at
the high or medium level during bloom and early maturity stages of
growth, Yields of all three crops were decreased by allowing the soil
moisture to approach the wilting point during this period. '

Nitrogen fertilization did not significantly increase yields.'
Phosphorus, however, resulted in markedly higher yields (available
phosphorus of soil was 2-3 p.p.m. P).

The combination of phosphorus fertilization and adequate moisture
resulted in the highest yield. For chickpeas with no fertilization,
high soil moisture after bloom increased yield by 0.48 ton per hectare
above that of the low moisture treatment. But at high fertility, the
same irrigation treatments had a yield differential of 1.34 toms.
Similarly, fertilization increased yields by 0.46 and 1.50 tons, respectively,
under low and high soil moisture levels. The combination of high
levels of both moisture and fertility increased the yield of chickpeas
by 1.98 tons or 1407 above that for low soil moisture and no fertilization.
Results for dry beans and cowpeas followed a similar pattern, although
the yield increases 1"~~~ omallaw



Table 52 Influence of irrigation ‘and -fertilization on yield of chickpeas
RPIP, KARAJ, 1967

Medium: One-third o

to wilt.

So0il Moisture & ‘Nurber of ‘Grain yleld, tons per hectare
When irrigated ‘ '_irrigatj.ons ’ %7
SRR ' o - Fertilization:
To full Ai‘ter full L
bloom "~ bloom ’
S SR None N P NP | Mean -
. ey E Chickpeas T/Ha y
Rgh | High 13 |20 | 23 3.19 [3.16 | 2.66a
Wigh | Medium 10 1,31 | 1.93 2,19 |2.6h | 1.92b
Medium "High 11 :!-'071 2.33 3.61 |3.51 2.79a
Mediun Mediun 8 2,79 | Lo 2.3 [2.37 | 2.0%
Low Mediym 7 100 | 1.k 2.0h |2.04 | 1.73b
Medium Low T ;.h? 1.56 1.99 |2.23 1.82b
Low Low 6 1.33 | 1.18 1.94 |2.06 | 1.70p
Mean' 159 1.7kb  2.47a 2.57a
. | Dry beans, T./Ha.
High ‘High 12 2,81 | 2.87 3.51 |3.Lh | 3.17a
High Medium '}~ 9 2.78 2.83 3.31 | 3.26 3,0Lab
Medim v High T 1.‘ " 2.78 2.99 3013 3'11 BOwab
“Medium | Medium .| 8 2.8 | 2.78 3.15 |3.05| 2.86ab
Low “wedimn 7 2.21 | 2.36 2.65 |3.04| 2.57c
Medium - Low- : 6 1.98 2.01 2,46 | 2.37 2.20¢
Low Tow g 1.76 | 1.97 2,25 |2.37| 2.09
I‘ Mean 2.40c 2.5Lb 2.92a 2.99a
y Higﬁ s ™a-thirds of available soil moisture at field capacity remained.

£ available soil moisture remained and low: plants began

?_/ Fertilizer rates: 100 kg N (axmnonnmm nitrate) and 150 kg P (concentrated
‘phosphate) per hectare. ; S

2/ Figures followed by the same letter are not significantly dif’ferent at the

5% level.

o




- RPIP. KARAJ. 1967

Soil moisturs < 3/| - orstn yield; tons per hectare

. “when irrigated .
| | . Fert.ilization ; g/ : :. -

“Pre~’ | | Pest- | Number of —T1TT T T
S Blom Bloom | bloom Irrigations | None SN P NP | Mean

"‘"High High | High |-~ 13 - . 83 191 | 2.9 | 2,07 |2.008b

High | Mediwn| Mearwm | 20 | T.63 | 1.8 | 2,037 | 2.38 [2.92 e
Medium | High | Medium 10 | 18| 2.0n | 237 f2.23 [2.3
Medium | Medium | High - 9 ] .73 1.80 | 2,07 | 2.06 |1.91 ab
Medimm | Medium| Medium 1.89 | 2.07-| 2,22 | 2.35 |21
S oo # :
- 1.66 1.83_ | 1.89 |2.00 |1.85 ab
cop s |19 ] 199 |15 1730
o |aE | 1m0 | 183 | 2.08 |76

S s | e |1 |12 e

Low Medium | Medium
Medium | Low Medium
Medium | Medium| Low

R, SRR R PPN -

Low Low : Low

TMean R 1'.'685,*,14'.'775 2,012 | 2.01a

o

y High~ Two-thirds of available soil moisture at field capacity remained
- . Medium; One-third of avalilabls soil moist.ure remained, and Low plants began to wilt.

g/ Fertilizer rates: 100 kg N. (amonimn nitrate) and 150 kg (concentrated super- .
phosphate) per hectare. _ . _ _ v S

3/ Figures followed by the. sam 1etter are not sxgnificantly di.fferent at the 5% '_level
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SOIL AND CROP MANAGEMENT
o Pahlavi University =
Shiraz, Itan o
' ' B..Bahrani
P.‘PessaranL
A.,Amin-Lari

fIrri ation Frequency = Fertilization

Chickpeas were lrrigated at intervals of 7 (ﬂl) 10 (wzj,'éﬁdA
‘14 (W3) days and given applications of fertilizer as foliows: '

NoPo, NoPl, MNoP2, NiP1, and NjP; where No = no N, Nj =
60 kg. N/ha., Fo = no P, P} = 45 kg. P/ha., and P2 = 90 kg. P/ha.

.. The experimental design consisted of irrigation as main plots,
‘nitrogen as sub-plots, and phosphorus as sub-sub-plots with four
‘replications. Irrigation was by the basin method; the basins were
20 m. x 3 m. as sub-sub-plots. The amount of water applied was
measured with Parshal flumes. The number of irrigations and the
total depth of water applied are as follows:

Treatments
W Wy W3
H Irr1gations. . 15 11 8
Dept:h, emi: 72.5 56.3  41.7

~Plants on the dry plocts (W3) matured earlier and were Suuiic:
*than those on the wet (W)) and intermediate (W) plots. There were
‘no observable differences between plants on the W1 and W2 plots.

The effects of irrigation and fertilization on seed yields of
chickpeas are shown in Figure 1. Differences between the three
irrigation treatments are statistically significant at the 1% level.
Yields for W) were approximately double those for W3. Phosphorus
increased yields (P1 significantly greater than Py at 5% level),
particularly at the high soil moisture level. Nitrogen had no
significantly higher than for Wz and W3.

Figure 2 shows the relation between seed ylelds and the amount of ' .
water applied. A regression analysis gives a value of r = 0. 808. e

Irrigation Frequency and Method

Chickpeas were irrigated at intervals of 6 (wl), 9(w2), and
12 (WJ) days. Each frequency treatment was applied with both the .

‘basin (MB) and the furrow (MF) irrigation methods, frequency as mainf“
plots and method as sub-plots in a split plot design with four o
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sreplications. 'The amount of water applied and:the runoff from:the -
‘furrows were measured with Parshal flumes. The number of irrigationsiv
{and the tocal depth of water applied are as follows o

Wy W2 : : Wy i
" MB______MF MB- MF__MB -
..15 12712 10 10

Irrigations:

Seed, straw, and rost ylelds are summarized in Table Bri.

Table P-1. - Effect of Irrigation on Yields of Chickpeas

R Irrigation Frequency
 Method ol WY Wy W3

Seed Yield, Kg./Ha,

jasin’ 26439 1246 1176
Aurrov’ 2644 138 1140

Straw YieldI Kg[Ha. o

QfBasin g 2156 ‘1146 S 942n
;oFurrow: ;‘l?§1 , 1170 . i 963'

oot Yield Gm. Plo

ﬁmunﬁ‘ - 0.76" oLk 5 oaf
Y{Furrowj-? ©1,03° L 0.58,‘j~ 0 49;

The effect of irrigation frequency waa statistically significant,
but method of irrigation was not. S

The basin method. had an irrigation efficiency of 45. 4, which waak
significantly higher than the 35.5 value for the furrow method..;» s
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'PLANT PATHOLOGY -

U7 Walter J. Kaiser - -Pathologist

.. " Counterparts:Deriush Danesh .
wepelmo 0o Mahmoud Okhovat 00
w7 ¢ Hossein Mogsahebi =

.+« :Bean common mosaic virus‘(BCMV) which is the most widespread and

important disease of beans in Iran is transmitted through more than 50%
of the seed of many bean varieties tested in Iran. Yield reductions of
-up to 68% were observed in bean varieties infected with BCMV, Plants
infected with BCMV were found in all but 1.5% of 1952 bean lines grown -
" in RPIP observation trials at Karaj College.

No resistance to bean yellow mosaic virus (BYMV) was observed in
85 broad-bean strains grown in observation trisls in Khuzestan. This
mechanically transmitted virus was found to be seed-borne and aphid
trensmitted. In 20 strains comprising over 19000 plants there was only
0.2% seed transmission of BYMV, However, by maturity this virus had
spread to more than 85% of the plants. A newly discovered aphid-
transmitted virus disease, variously known as broadbean yellows, bean
leaf roll, pea leaf roll or pea top yellows, was present in 85% of the
broadbean strains included in the Khuzestan trial. Infected plants are
chlorotic, stunted and sterile. Pea leaf roll virus is.not confined to
broadbeans, but has been observed in peas and beans, and possibly other
pulse crops, including chickpeas and cowpeas.

: In Iran chickpeas are naturally infected by three viruses - alfalfa
mosaic (AMV) bean yellow mosaic (BYMV), and cucumber mosaic (CMV), All
three chickpea viruses are mechanically and aphid transmitted, btut
apparently not seed-borne. In field inoculation studies seed yields were
reduced 72-9% with AMV, 77-92% with BYMV, and 52% with CMV. In a planting
of six black and white chickpea lines 5-13% of the plants were naturally
infected with BIMV, Seed yields from these virus infected plants were
decreased by an average of 98%. Greenhouse tests have proved the
pathogenicity of Rhizoctonia solani, Macrophomina solani, Pythium ultimum
and Fusarium solani to the roots of chickpea. At times root rot causes
serious damage to chickpeas grown in various areas of Iran.

A gseed-borne, aphid transmitted virus-tentatively identified as
cowpea aphid-borne mosaic virus (CAMV) -- is the most important and
widely distributed disease of cowpeas. Greenhouse and field inoculations
with this virus decreased seced yields up to 80%. Seed transmission 1126
~ lines varied from O to 30%, and yields from infected plants were decressed
from 13-83%. In greenhouse inoculation studies 6 lines out of 54 tested
were resistant to CAMV, Alfalfa mosaic virus, which is potentially an
- important disease when cowpeas are grown adjacent to virus-infected
alfalfa, reduced cowpea seed yields in greenhouse and field tests 17 to 76@.
This aphid-transmitted virus is apparently not seed-borne in cowpeas. In
greenhouse inoculations none of the 54 cowpea lines showed any resistance .
to AMV_. ’ B ) :
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. " One of the most economically important diseases of mungbean is an
'dphid-transmitted, seed-borne virus called mungbean mosaic virus (MMv).
. This virus, which is a flexuous rcd 750 mu in length, aeppears to be a

" gtrein of bean common mosaic virus. In field tests seed transmission in
13 mungbean strains ranged from C to 25%. Seed yields from virus infect
plants were decreased up to 75%. A crown rot disease of mungbeans cause
by Rhizoctonia solani was responsible for 4 to 57% mortality in young

" plantings of the crop. Greenhouse tests revealed large differences in

" pathogenicity of Rhizoctonia isolates to mungbean. Sampling of field

" ‘soil showed Rhizoctonia to be confined to the top 20 cm which is the
~zor f most abundant root development. '

“Beén (rnageolus yulgaris)

, Bean common mossic (BCMV) is one of the most important diseases of
bean in Iran. A disease survey conducted in the RPIP variety trial at
Karaj showed that BCMV was present in all but 29 selections of 1952
included in the trial (Table 54.) The effect of BCMV on ylelds and seed
" transmission was studied in the greenhouse and under natural field
conditions. Bean common mosaic virus was seed-borne in more than 50%
of the seed of two Iranian varieties and ylelds from virus infected
plants were reduced up to 68% (Table 55). Healthy bean plants were
mechanically inoculated in the field at the pre-bloom and full bloom
stages with BCMV. Yields from plants inoculated at pre-bloom and full
bloom were reduced 67% and 4C%, respectively, and BCMV was seed-borne
in 25% and 3%, respectively, of the seedlings from inoculated plants
- (Figure 1).

A newly identified persistent aphid-borne virus, called pea leaf
‘roll virus (PLRV), has been observed infecting beans in the Karaj and
Shiraz areas. This virus is called by different names, usually depend-
ing upon the symptoms it produces in a particular crop, such as o
“broadbean yellows, bean leaf roll, pea leaf roll or pea top yellows,
. Infected bean plants are stunted with shortened internodes, and there
' is pronounced rolling, thickening and crinkling of the leaves (Figure 2
~Additional surveys, accompanied by field and greenhouse studies, will -
‘be required before we can assess the importance of this virus in bean
~roduction, - 4 L

. Iable 55, Seed transmission of bean common mosaic virus in ﬁwo-ngnignf :_
' bean varieties and'ﬁhéleffect of.virus infection on_SQed yie1d§;

‘Qiﬁééniiiflf%}flSeéd ﬂ; " ‘Grems of Seed from 100 plantg - Decrease -

- Variety '~ Iransmigsion .7 Healthy -~  Disesged = . .inYleld"




ting 'S

e Disease Ra . e ;i‘:i%;?%éliiiiu .;fEsviU‘“=w
otz 21-30 3150 5160 61%79fﬁ1.;5 ,

~_YieldrTegt;;

:A‘f' Aa*fanced_ o -
- 'Yield Test; ~

Ctotar

105



- %00
[
S 800
’5 100
-5
z -
< 690
i
-]
g &0
3
e
£ 400
&
i 300
W3
2
=]
o 200
]
g
ST

Flgure l. " Effect:‘of ,beun common mosaic virus in field inoculation studies on

| *~f?irf‘\féc't',éd'bldri!#s_«‘

B | HEALTHY

INOCULATED AT FlII.L sl.oon'; e

Ry

O

At

INOCULATED AT PRE-BLOOH |

Yo

.

B l v

Asesd' yield of Bountif.d beanvandAper cent ssed transmisslon from

¥ 3
e
2
2
1
P
=
[~]
w
w
n

"



R

'Figure 2. The symptoms of: pea leaf roll- vlrus in Bountiful bean are twleting.

rolllng,
(left).

and thickening of the leaves ‘and: overall stunting of the plant

: A healthy plant of the same age ls included for fco mparlson




_ “Broadbean- (Vicia faba)

.U Bean yellow mosaic virus (BIMV) infects broadbeans yearly throughout
- Iran, All 85 broadbean lines grown in observation trials in Khuzestan in

© 1966-1967 were infected with the virus. Bean yellow mosaic virus is seed-
borne and aphid-transmitted. In 20 broadbean lines containing over 19,000
plants included in the Khuzestan trial, there was only 0.2% seed transmis-
~ gion of BYMV, However, at maturity 3 months later over 85% of the plants
were virus infected. The effect of BYMV on broadbean yields is currently
being studied in the greenhouse and field.

In 1966 a new virus was discovered in our broadbean variety trial

in Knuzestan. Pea leaf roll virus (PLRV) infected plants in 72 of 85
~ broadbean lines in the Khuzestan trial. Infected plants, which are

stunted, chlorotic and sterile, usually branch profusely and the leaves
are ‘leathery and cupped (Figure 3), Pea leaf roll is a persistent aphid-
borne virus which is apparently not mechanically transmitted. Two aphids,
Aphis craccivora and Acyrthosiphon sesbaniae, which are common to most
pulse crops grown in Iran, including broadbeans, have transmitted PLRV
‘from virus infected broadbeans to healthy broadbeans in greenhouse tests.
In more detailed studies with A. craccivora, PLRV was transmitted by this
aphid from virus infected broadbeans to brosdbeans, beans, peas, chickpeas,
lentils, Trifolium incarnatum and T. subterraneum, and possibly cowpeas,
mungbeans and alfalfa. Immature and mature winged (aletae) and wingless
(apterae) aphids transmitted PLRV. Winged and wingless adults continued
transmitting PLRV 5 days after being transferred from virus infected to
healthy broadbeans. In transmission studies A. graccivora has transmitted
BIMV and PLRV simultaneously to healthy broadbeans when fed on broadbeans
infected with both viruses.

Chickpea (Cicer arietinum)

In Iran chickpeas are naturally infected by 3 viruses - alfalfa mosaic
(AMV), bean yellow mosaic (BIMV), and cucumber mosaic (CMV). These viruses
are all mechanically transmitted and aphid-borne, but apparently not seed-
borne. The disease symptoms caused by these viruses in chickpeas under
natural field condition have all been reproduced in chickpeas inoculated in
the greenhouse (Figure 4,5,6).

The effect of virus infection on yields was studied under field and
greenhouse conditions by mechanically inoculating chickpea plants with
each virus at different stages of growth (Figure 7). In the field tests, gields
were reduced 72-96% with AMV, 77-92% with BYMV and 524 with CMV (Figure 8).
The reaction of chickpeas inoculated in the greenhouse was generally more
severe than those inoculated under field conditions.

In a planting of six black and white chickpea lines at Karaj, field - -
~surveys showed that BYMV had spread under natural conditions to 5-13% of
the plants, and that yields from infected plants were reduced an average
of 98% (Table 56 and Figure 9). ¥ '
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Figure 3, Broadbean plants infected with pea leaf roll virus (right) are stunted
.‘__ - and chlorotic when compared to healthy plants (left), The leaves from

' virus 1ptected plants are dwarfed. leathery and cupped., ‘
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: \{;Flgure 4 ‘0" Chickpea plants infected with alfalfa mosaic virus (left). are chlorotic

‘ andvvstunted when compared to heal |
’ | prollferation of the axillary buds esulttng in the for n nofnumerou:

»small leaflets and a consplcuous phloem discoloration of the stem.



Chickpea plants infected with eome etratns of bean yellow mosaic

‘Figure 5,

virus produce feathery, deformed leaflets. Infected plants are

stunted and often chlorotic,
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eFig_ulre‘,ﬁ ‘. healthy portton of a chlckpea plant (left) adjacent to one infected with

cucumber"moealc vtrus (rtght). Infected plante are eeverely emnted

and the ,internodes are shortened. There ls exceseive development ot

the" axlllary bude canelng infected plante to have a buehy appearance. '

8



CONTAOL

Sity

Ry 5

Figure 7 . In field inoculation studies mortality of chickpea plants inoculated
with alfalfa mosaic virus (2 rows on right) in the pre-bloom stage was
‘over 82% and yields were reduced by 96%, Surviving plants are stunted

* and chloretic when compared to healthy plants-: (2 xows on left),
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- HEALTHY

[ wocuvaten AT FULL BLOON

INOCULATED AT PRE-BLOON =

' WEIGHT OF SEED FROM 100 CHICKPEA PLANTS Grams)

k
1]
8 3 00K
i % 2 : R
t Y i
. : 112100222 R : ;
CHECK CMV AMV-1 A“V 2 BYMV-1 BYMV-2 BYMV-3 AMV-3

: .The welght oi‘ seed (grams) from 100 chickpea plants inoculated under

;_._\;.field conditions at different stages of growth with isolates of alfalfa mosaic

_virus (AMV), bean yellow mosaic virus (BYMV) and cucumber mosaic

'f fvirus (CMV).
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Pathogenicity tests were conducted with several soil-borne fungi -
frequently isolated from rotted, necrotic chickpea roots. The fungi were
grown in a cornmeal-sand mixture, which was subsequently mixed with
pasteurized soil and planted to seed of different chickpea lines. Ve
found that the following fungi were pathogenic to the roots of chickpeas:

Rhizoctonia solani, Macrophomina phaseoli (Figure 10), Pythium ultimum,
and Fusarium spp. Rhizoctonia gsolani also caused a crown rot of inoculated
chickpeas.

ko ;_

‘ Table 56 Natural infection of 6 selections of chickpeas with bean yellow

“mosaic virus and its effect on yield;

Grams of seed from 25 plants

e 7 o 407 3
e : 6 9 6
WB : v . 3R ‘
B s " 1
B2 10 287 2
B3 - 6. 281 2

a/ W refers to white seeded and B to black seeded chickpea types
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3 Figure 9 . Seed from chickpea plants naturally infected wlth been yellow moealc’

B vlrue aeft) are 'usuany off-colored, shrivelled and deformed in

i omparlson 'to seed from healthy plante (rlght). The weigh. of 25

. o aeede from healthy and vlrue lnfected plante le 5.3 gm. and 2.0 gm..

' '}reepectlvely‘ 'or a reductlon of 62%.

e
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;afCQﬁbéa-(Vigna sinensis)
.. The most important and widespread disease of ‘cowpeas in Iran is
. caused by a seed-borne, aphid-transmitted virus, tentatively identified

" as cowpea aphid-borne mosaic virus (CAMV), Cowpeas' were mechanically 4

- inoculated at pre and full bloom to observe the effect of CAMV on yield = .
and subsequent seed transmission. Seed yields were reduced by 44% at pre-
~ bloom and by 43% at full bloom (Figure 11). In greenhouse inoculations :
- yields were reduced by 80f. R

: .. Seed was collected from plants infected with CAMV from 26 cowpea
. lines in the RPIP Karaj plots in 1966. The seed was planted in 1967 and " ..
" observations were made on seed transmission and effect of virus infection

on yield. Seed transmission varied from O to 30+% and yields were
decreased from 13 to 83% (Figure 12). :

Another virus dlsease caused by alfalfa mosaic virus (AMV) was
observed in cowpea plantings at Karaj and Shiraz. The disease ig a ,
potential treat to cowpeas growing nesr virus infected alfalfa. Infected
plants are stunted and the predominant symptom is a yellow mosaic pattern
on the leaves (Figure 13.) and occasionally on the pods. The virus is
aphid-transmitted, but does nct appear to be seed-borne. Serology has been
8 very useful tool in diegnosing diseased plants for AMV(Figure 14). Virus
inoculations were conducted in the field in essentially the same manner as
- with CAMV. Seed yields were decreased 17 to 55% (Figure 11). In greenhouse

inoculations AMV reduced yields by 76%. - |

In the greenhouse 54 of the most promising cowpea lines included in
the Karaj RPIP trials were screened for resistance to CAMV and AMV.Six lines
were found to be highly resistant to CAMV, but none to AMV.

Mungbean (Phaseolus zureus)

An gphid-transmitted, seed-borne virus, called mngbean mosaic virus -

(MMV), has been found infecting mungbean in most areas where they are grown
in Iran. Mungbean mosaic virus is a flexuous rod 750 mu in length, and
. appeers to be a strain of bean common moseic virus (Figure 15) from studies

conducted with host range, symptomatology, physical properties, serology and
electron microscopy. In field tests with several mungbean lines seed
transmission varied from 0-25+% and yields from virus infected plants were
reduced up to 75% (Figure 16). :

A collar rot or stem canker disease of mungbean incited by Rhizoctonia
solani (Figure 17) caused from 4 to 57% mortality in young plantings of
seversl lines in the RPIP plots at Kersj. In greenhouse inoculation tests
lerge differences were found in the pathogenicity of different Rhizoctonia
- isclates to mungbeens (Table 57). In the plots at Karaj where collar rot was
. a serious problem, soil semples were taken at verious depths and planted to
- & susceptible mungbean strain. From observations mede on pre-and post :
emergence damping-off, Rhizoctonis was found to be primarily confined to the
- top 20 cm of soil (Table 58). None of the 36 lines of mungbean grown in ’
artificially infested soil showed any resistance to Rhizoetonia.

e
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Figurel3d, The most obvious symptom of cowpea plants infected with alfalfa

mosaic virus is a:conspicuous:yellow mottling of the leaves (left);

" vight, healthy plant,
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Figurel4, The reaction of crude-extracts of virus infected Nicotiana tabacum

. to undiluted antiserum of alfalfa mosaic virus (AMV) in agar-gel

center well(AS) cq_xjtgined AMYV antiserum and
leaf homogenates of (1)

chegoa i

: the peripheral welle contained virus infected

"* . acowpea strain of AMV, (2) an alfalfa steain of AMV, and (3) healthy
. leaf homogen#téa of N, tabacum, | ‘

‘122



Figurel5, Bountiful bean plants infected with bean common mosaic virus (middle)
ard mungbean mosaic virus (right) before flowering are severely stunted
and very few yods are formed, and those that do form are usually amall
and deforme‘d.' containing undersized. shrivelled seeds, The leaves of

infected plants are twisted, deformed and mottled; left, healthy plants,
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¥

seed yields of 6 mungbean lines. ‘The dis_eased plants were infected

Irom seed,
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Figure 17, Rhizoctonia solani uéually attacks the hypocotyl region of mungbean

seedlings growing in natural field soil causing reddish-brown lesions,

some of which girdle the stem causing the eventual death of the plant;

left, healthy plant.. ' , ‘



Table: 57 sPathogenicity of 8 isolateSﬂof Rhizoctonia solani and one unknown

fungus to mungbean ( hggeg;ug gg;_gg) in greenhouae inoculation
tests.

' Rhizoctonis
isolates .

Bean

Bean .

o Beang;\;:

B ﬁungbeéhif

Check . 0 - Soo T oo

,_'g/ Average of five replications of 10 plants each

,:_/ This isolate is 2-3 nucleate and may be related to Ceratobasidium i
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.1 he vertical' dietribution of‘ ’ zoctoge olg 1n a nnmgbean

. planting iat.'Kar aj where damping-offv and collar rot were preva- f

lent. ‘ Soil samples were taken; »t' ;10‘ cm :!.ncrements i‘rom 4 sitee

: 1n one fieldo SRR

 Depth Biergencea/ . . . Seedlings with sten
o em) o -2 !% Eﬂ eek ﬂ o cankers after 5 weeks
: o I

: _,;o-1o 62_/a . s0a . o Mde

:_;,10-202 \"-"':1‘8,8-:'0 | ',"83~b B _‘;': S 7.5 b
a0 s9n 9o e l¢ T 0.7
40_50;,:».;_: ;94 b 95 c = 1' o L | 0.0 b

50-60"::?‘ o o o

';94 b 9,4,;,‘.;: I . 000D

g/ A#ﬁéi‘_’efg(e(?' ;5,’::1; fffepl‘ioe;l;lo,xti';‘of"46‘_f§1e‘ri‘t'e";26ec'h.' { "ff o

o ._/ w:lthin each column, all percentages not followed by the eame
elphebetioal letter e.re signifioantly different at the 1% level.



. ENTOMOILOGY |
Karaj College
S.W. Wilson

Karim Kamali
‘G.Rassoullian

Plant Pest Control St
Regearch Ingtitute (Tehran)
Dr.Omidvar - Nematologist

‘Insect ixfeytations of economic importence were limited in 1967.
However, a nu@ﬁg&iof interesting observations were recorded, as well
as the appearasnce for the first time of a leaf miner L
since the begifiing of RPIP entomology trials in Karaj. In order of
their appearanceé, the following pests occurred in 1967:

- Seed coragmnggot Hylemya cilicrura adults were observed on chickpeas
in the chickped plots in Karaj on April 29, but no damage was recorded.
On June %, high populations of H. cilicrura larvae were observed on all
RPIP dry bean plantings. Damage was extremely light even with an overall
infestation of 40% because of the rapid growth of the beans.

Leaf miner Liriomyza congegts larvae were recorded in Karaj on May 9,
and by May 11, 100% of the Karaj RPIP chickpea piots were infested with
64% of the leaves showing damage symptoms. Larvae were observed again on
June 14, but while the infestation was again almost 100%, leaf defoliation
was less than the May infestation.

Thrips (Ihrips sp.) were observed in the RPIP agronomy fall plantings
of lentils in Varamin on May 19, 1967. Populations were quite high with
sver 80% of the plants having marked symptoms of damage.

- Lentil bruchid Bruchus lentis was recorded for the first time in 1967
in Gazvin on May 22, in the entomology plots. Populations were extremely
light with only two adults per 500 sweeps observed. Only trace damage was
noted in the seed yields at harvest time, .

. Bollworm Heliothig zes was observed on chickpeas in Karaj on May 27,
lo chickpeas appreciable damage was noted until June 8, when light demage
vas observed. In the Varamin agronomy plots, however, infestations resulted
In an overall pod damage of 21%, : ‘

Beet armyworm Spodoptera exigua first instar lervae were recorded in
111 cowpea plots at the Karaj research farm on July 5. Infestations
remained at trace levels and never caused apprecisble damage.




e »qf Mites Tetranychus (_ygg_g;gggg complex) were nbserved on dry beans I
?and mungbeans in the Keraj: plots as early as mid-July. Severe infestations.

%did not occur until late Augnst on dry beans; o actual economic damage ¢
~was recorded because of pod maturity. : S

ot

Aphids Acyrthosiphon sc»:;banlae was obsez?' g3
the Karaj dry bean plots, &% no infesta‘chuaf
~during the 1967 crop season,

Cowpea weevil gllogobzgchgg maculatug ému*not3 paar in the Karaj plotsf
fore oted in the Ministry of

"However, infestations in up to 32% of ‘the. 8¢
Agriculture plots in Varamin.

. Spittle bug (Family Cercopidae ) was obsi “{r trace numbers in Karaj
on cowpea plots August 24. No damage was recorded.‘Mgnietry of Agriculture
‘plots in Varamin had severe populations, but hecauge’of the lateness of the-
infestation (early September) little economiz: &&mage occurred. There was a
great deal of difficulty, however, in mechanscally harvesting their plots
,because of the spittle bug.

Leaf hopper Empoasca fabae was present from early July to late September
-in cowpeas and dry beans, but never reached %96513~o§ 1mportance..

. Bean butterfly Lycsena baeticae did not occur in economic numbers in
Varamin, Karaj, or Gazvin., A few scattered la"vae vs”e .observed in the -
soils agronomy plots July 18. . T o

Pegticide Tria S G
Mites (I.b ;ggculatu compl‘;

o Karaj Iran. ,
o v 901
,:KBlthane 600- EM/haA”['c:‘v"ﬁi 5

:Ethion 250 gm/ha.
"Eryait 300 gm/ha.

‘on 5 l ves’per plant recorde

%% Significant at 1% level



http:infestaz.4J

Aphids: (4 sesbaniae) (Sotl treated)

" .7 sphid populations in dry beans.were too.light for valid analysis on.
“the: gr

the' ‘anulanjt:eatedfpl¢ts,;H¢w3§9r5;visgalgobserVatignéqand“Seed“yield‘i.
\4id have interesting results.. - ..
| Pesticide . . Seed veigh
C Puorster  4%0@
Solverex** i 1,soogm |

“# Moderate- phyto toxicity was obgerved. The first growth had whitish gray

‘margins on the leaves (a few leaves had up to 1/3rd of the leaf surface

- 'with the symptoms). The symptoms persisted on a few of the terminal
leaves until as late as July 15th. '

**vLight phylo toxicity was observed. The first growth had.symptqms similar
' to the phorate treated plots. However, symptoms were not so severe and
- they pgrsisted only to July 1.

‘ . Application rates were Phorate 5% at one gram per meter end Solverex
10% at 0.5 gram per meter. - - ’

" Pesticide trials were conducted on leaf miner L. congesta and bollworn
'H. zea. However, a disease was observed on the entomology chickpeas on June
10, and by June 30, had destroyed over 504 of the léaf miner trisl. The H.
zea trials suffered the same demage by late July. Because of the extreme
variation caused by the disease analysis, results were considered to be
invelid. ' ‘ '

, Crbp-Pgotegtion

o Bécduqevof extremély low insect populations, iimited.ﬁrotecfion wﬁs f 
‘needed for ‘the other research disciplines. However, a total of five -
applications of Malathion was applied to the phyto pathology plots to

keep'disease.transmission by insect vectors Yo a minimum._ :

o A1l RPIP seed storage was treated with Bromadon. et a rate of 1% kilos :
-actual per metric ton of seed. No damage in storage has been observed. since
.t:egtment immediately following harvest. S :

’~iﬁ§§d§ Sterilizstion

- . The Atomic Energy Commission's traveling exhibition of Atoms for Peace .
was conducted during November in Tehran, Iran. At this time, their radiation
chamber with a Cobalt 60 source was made available for RPIP use. Limited

" {ests conducted on beet armyworm S. exigua resulted in the following data

(tables 60 to 63). Although there results show promise, extended trials

* need to be conducted to. draw valid conclusions from this data.
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fTable_éos Effect of Gamma Radiation on Spodoptera Exigua (pupates) RPIP:
Karaj, Iran, . o

:Dosafe
(K Rads

No.of
Pupae
Irrad-

No.of dead
pupae after
Irradiation

adults

No, of emerged adults
Normal Deforms.ted

wings

No.of

eggs
laid

Emergence

Emergence

iated
20M#

| 20

17

3351 | 79.50 -

:;** 10 Bupae (5 male + 5 Female) in each Replication.;"

131

h*; AlltDosagea were applied at rate of 580 R/Min. except last 2 K. Rél“_b;;;”jf
was: applied at rate of 1900 R/Min, | S O




“fPeforned fNo.of | Be8 |
N wings |eggs  |emergence| Emergenc

Dosel‘ﬁd,‘of iarvae‘ No.of dead . { .=~
Rads “|Irradiated .| larvee after | Normal ' I
w0y o Y Irradiation —

s | | B | se

oo |
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i_KaraJ Iran

Dosage;.‘*;’, No.of Adults survival of i Nosof.© - '"éme‘r-' -Emergence
(Rads) " - Irradiated . edults 7 s IR

R | 1847 _,.‘,,58 35
1983 65,14

‘i:‘ff39-92:

=" 10'adults (5'male* 5 female): in each replication.)’
"'~ 580 Rads/Min,

1133



Table 63. ‘Effect of Gamma Radia’. lon on; Egga of godogtera exigua

.RPIP KARAJ, IRAN.

Dosage. ... .. o

{Rads)

2,000°
i
"6,000
8,000

10,000

250
54
176

280
210

RN _‘mergence

..Emergence % ‘.-

.. Irradiated =~ .. .

136

2%
" 10

28

237

125

94,80
87.03
13.63
2.46
10.00

11.40

‘bat§>ﬁaéitaken~dn‘December 9, 1967, two days'éfter irradiation.

Statistical analysis shows that there is significant difference

between treatments and check at level of 0.005 (99 57)

All‘dosages (except 2,000 Rads) had some effect on egg emetgénée;

 EBach treaﬁﬁent_wéé repiicated twice.

_Raﬁe~580,kgdélﬁiﬁ. ‘.' o



sterilization was conducted;on beeﬂ "“;"””

ﬁusin*”compoundensupplied by the Entomology Research ivisio

: Effect of topical ‘and oral application ofiehemosterilanta‘
lwﬁion beet armyworm (S xigua) RPIP KARAJ, IRAN "
:Coﬁp5QK4£{ Topical Application’ Rate ft' d"i 'Emergence
iy (Doaage) : ‘L-‘-"“-~~ ORI

50 mgms/adult E

100 mgms/adult

OfaiwApblication Ratev‘A‘[_* Emergence / .
gDosage in Sucrose Solutio_) o R
o 0. 17 --7'-;,.'-«90 36

fHemepa S ' 0.4%, ;t90 65
Hemepa 0.8% 93,56
,Check , L - ﬁ:éé:&ﬁ

fA11 results were negative.

A‘Insect Collection

Field trips were’ conducte tned"eas adjacent to Esfahan, f

-'Gazvin, Varamin, Karaj,vShiraz,.Tabfiz, Gorgan, Mashed Jiroft, Faaa,
fJahrome, Lar, and Banda‘;

,;survey. In addition,

Ff'{during the growinga.season,and-



fCollections are being prepared and some of them have been identified

‘by' ither tsxonomists from Entomology Research Division, u.s.. National

iMuseum,, or;;the French‘l}_lational Museum.

fﬁematologx

A“:gCoope tive research was conducted in the Varamin Ministry of

ngricultur,&Experiment Station under the supervision of Dr. Omidvar,,
fChairman of the Nematology Department of the Research Institute for
~Plant Pests and. Diseases, and the RPIP ' 1 st A e
” Soil infested with Melloidegyne species was planted with mung-
Abeans, broad beans, chickpeas, cowpeas, lentils and dry beans, both
‘in the field and in- the greenhouse. All field plots 362 meters

were replicated three times and pot trials (four pots per plot) in

All pulse crops were

found to be,infested but mungbeans was considered to be the only
crop where{the infestation was of economic importance.

The ten best mungbean varieties were then tested for resistance
in the field snd greenhouse., Plots‘and replications were the same

as the initial screening. 'l'ablea 64 summsrizes the results.



Table 65. Relative resistance of ten mungbean strains to nematode
P ;(Helloidegxne Sp. ) under green house and field conditions, 196

'T‘Noj'bffNemateaee*ﬁ

§’
S

!gfietg No.
708

4 g )
7 4 299
-9, 8, -808
10 . 10 112
11 L5 356
12" 7 594
14 i ¥182
15 2 183
225

e

f*ﬂ(jﬁfeﬁiieetieQEVWIfh?fY‘f’ram sample/plot) A

Field
No. o Rank ‘No :6f’NehEtod65?

2 ’

10 0272
gt 1 1267
107 R/ 5232
11 - 4 2913°
12 5 3801
13" 9 '5586.
14 3 ,2496‘
15 6 4019
Jll{' .8 5392

Tk (4 replications with 1/2 gram/sample/plot)

o

Resulcs are considered to be inconclusive because of lack
of correlation between greenhouse and field trials. R T

Nematocide field trials were conducted in Veramin on Pulse
Crops to determine most effective chemical control.- R

Fumazon at 3 cc/metetz, lignid Basamid at 100 cc/meter2
Basamid powder at 40 grams/meter2, Nemagon at 3 cc/meter ,
square, and Nemaphos at 4 cc/meter? gave effective nematode
control. All plots were 36 meters? and replicated 3. times.
One half gram samples were taken per plot.
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VARIETAL mpnovzmm'r

RPIP

R.M. Matsuura
P.H. van Schaik
J.P. Narain-
V.R. Gadwal:
JoL. Tiwari "
AICPP/IARI

L.M. Jeswani
S.P. Singh

Germplasm ard. Breeding Pfogiam:
CA gétmplasm collection representing a wide range of genetic variability

is essential to provide a broad genetic base from which to operate varietal
improvement programs. . : S -

Although many varieties of pulses have.been developed in India the
_narrow genetic base of the indigenous germplasm is considered one of the
reasons for the lack of significant performance improvement.

The germplasm collections of the main pulse crops were enlarged in
1967 and now include the following material: ‘

Cfbﬁ ' | | Exotié;& Indigenous Total - Countries
‘ ‘ _Rebresented

Gram (Cicer arietinum) 4817 1803 - 6620 21
Arhar(Cajanus cajan) 107, 5028, 5135, 16

Mung (Phaseolus aureus) .;fﬂzié*i ~m=475 f:r w581ﬂlw 15

Urad (Phaseolus mungo) ]7”-'; f"f_'“‘3i6. . »wégor  f'j1‘
Cowpea (Vigna sinensis) 7060 {t» “716 1422 49 ¢
Lentil (Lens esculenta) | o f}26*= L 415 - . ‘,441' ¢ -

Peas (Pisum sativum) ' e 407 407 1
Khesari(Lathyrus sativus) - 87 - 752 839 7

* Does not include collections recently transferred fr&m}iféﬁ:' .

The gram (chickpea) collection which was planted in 1966 was lost
due to high salinity in the field assigned for it at IARI, New Delhi,
In November, 1967 the collection was planted again from remnant seed '
and a good crop was obtained. Although not enough seed was available
of all lines, parts of the collection were also grown at Hissar (Punjab/
- Haryana,major gram states) and Jabalpur (Madhya Pradesh). C
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. The collection of arhar (pigeon peas), ‘which was almost completely
-1 Q\F due to frost in Delhi in January 1967, was transferred to Hyderabad
{Andhra Pradesh). Arhar is planted in kharif (June/July), usually as a
mixed crop, but occupies the land for as long as 250 days. One of the

main objectives is to find varieties which will mature and produce a

good crop in about 150-180 dJays. Out of the 5135 lines 27 were harvested
by December 1967 and planted again for an extra generation of seed :
increase to provide sufficient seed for preliminary trials at several
locations in 1968. The range of variability in maturity present in

_the collection is from 108 to 250 days.

The germplasm nursery of arhar was visited by breeders from several -
states. Seed of 'all or part of this material will be grown in 3everal
locations in 1968. :

The collections of mung, urd and cowpeas were planted at IARI,
Delhi in the 1967 kharif sear . Because of weather conditions of
heavy monsoon rains which cau. 2d flooding, uncontrollable weeds, and
severe disease incidence the data and seed supply obtained were far
from satisfactory.

Collections of lentils, peas, and khesari were planted in the
rabi season. The khesari collection thus far has yielded 9 lines with
from a trace to 0.20 percent of the neurotoxin (B-N-Oxalyl amino alanine).
.These lines are being tested for possible direct use as varieties or as b
breeding material.

"Coordinated Varietal Trials

The varieties of the major pulse crops released in the various
states of India were tested in the All India Coordinated Varietal
Trials. This is the first time an attempt has been made to exchange
varieties and test them uniformly outside of their immediate geographic
adaptation area. The 1967 kharif and 1967/68 rabi season constituted
the second year of testing of this particular set of varieties. During
the 1967 Workshop it was decided to test all varieties for at least two
years. Crops, number of varieties and locations were as follows:

Crop Varieties in tests = Locations:
Gram (Cicer arietinum) 22 ’

‘Arhar (Cajanus cajan) © k16
Mung (Phaseolus aureus) 20
Urd (Phaseolus aureus)
Cowpea(Vigna sinensis)
Lentil(Lens esculenta)
Pea (Pisum sativum)
Khesari(Lathyrus sativus)
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i?i;iTJTagiééfGG tc-73f§hbﬁché results @thhé:ﬁfiéié:QQ“dﬁéfédfihif¢ﬁif
. (winter) 1966/67(gram, peas, lentils, khesari) and kharif 1967 (arhar;
‘mung, urd, and cowpea). U o EIE

In general and with very few exceptions reported yields have beeu
very. low. Most tests have given yields comparable to the national average
of around 400 kg. per hectare, a very few have been better but in some '
cases the yields have been almost negligible. This shows that few if
any of the varieties thus far produced in India are satisfactory. New ;
germplasm is needed to introduce genes for yielding ability, suitable .
plant types, disease resistance, etc. f ' S

Many ot the reported yields are low because ofﬁlack'of'itrigatidnﬁ;'
poor seedling emergence, low soil fertility, severe diseases, and insect
infestations without effective controls. ;

1f pulse crops can be elevated from a gtatus. of "residual.crops"
growing on left-over land, without fertility and other management inputs
many of the presently available varieties should be able to perform much
more satisfactory than these tests indicate. '

The yields reported in tables 66 to 73 do not allow recommendation
‘of specific varieties for specific areas. More detailed data on per-~
formance other than yield is necessary to properly evaluate the varieties.
A uniform set of data sheets has been developed for use with the 1968
crops to obtain this. ’

Variety Release

The release of mungbean variety Pusa Besalkhi was announced by
IARI. It was developed from a gselection out of T44, a variety from
Uttar Pradesh State, '

, Although considerable work needs to be done to confirm its charac-
teristics it is early maturing and appears to be well suited for culti-
vativation in the summer months between wheat harvest in April and
planting of maize, sorghum or millets in June/July in areas of North
India where irrigation is available., In a 1imited number of tests in
1966 and 1967 it flowered in 45 days and matured in about 70 days, glving
a yield of about 1000 kg. per hectare. At present no crop is grown
during this period of the year and this variety therefore may provide an
additional crop of high protein food grains as well as increased revenue
to the farmers. : . E
- The demandvﬁggmdfarmeés for seed has far exceeded the very limited
' amount of seed (fQQﬁﬁilogtqﬁs) which was available. This indicates the
- progressive interest on thgﬂpart of farmers in new crops, new varieties,.

and new methods. o ' o | '
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DELHI ;GUJARAT : . VMADHYA PRADESH

 LOCATIONS/STATES

Origin } Dholi ! Delnt ‘vijipur ‘Gualior tJebalpur? ;g:z : f::b": Akola [Amravati Jelgaon : EL’:" ;Ludhiena’ Hardoi ° Etavan mm‘:f&i"“:“
Gnjerat  168.18  40.36 140.15 170.00 233.21  38.56  98.76 sas.00 (5247 498.93 314.93 68892 374.59 233.21 228.73 -
Oujarat 172,66  141.27 162.57 197.00 426,05 88.12 127.77 577.00 25.54  540.98  3B7.78  666.50 446.63 243.18 333.87 -

W.Bengal 5,75  26.68  36.44  223.00 74671 11144 B4.56 295,00 105.19  894.15  189.41  450.97 259.34  229.47  519.49  806.53

UPe . 2769 15046 53.25 362.00 93283 174.90 293.21 - 622.00 49:59 1003.47 47184 690.17  691.56  448.48  859.35 . 862,34

u.P, 163,69 186,12 45.41  300.00  544.90. 290.84 309.87  845.00 45.08  981.05 432,61 61293 61,89 454.46 59823 1027.53

M.P. 44.84 40.58 173.78  220.00 1185.11 162,57 219.75 770.00° 34.56  723.17 363.13  416.09 633.93  551.63 623.15 603.21

M.P. J65.93  123.33  63.06 468,00 829.68 30877 208.16 692,00 2.5 713.63  480.80 1006.60 €05.11 B838.67 493.58  604.96

TBiocont® CASGORL 31259 19.62  308.00 B853.83 218.85 26049 455.00  73.63 1.9 4974 91192 619.52 490.3  529.96 1170.55

Pundi§i‘<§‘x;7gﬁ$3’, 79.83  413.44 520,00 275,81 164.81 137.03 59500 42.07 255,07 309.30 T81.11 489,85 307.96 155,22 & ¢

Mah T UT8003 35,87 63.06 15,50 794.93 11548 220.98 872,00 42.06 1154.83 252.17 3370 316,97 28229 195.59 266,60
Bihar . . 746,72 30,49  149.96 281.00 .170.42 . 9.41 184.56 M2 97.60 28,03 107.59 421.08 - 612,93 397.16 -
Bajestan 248,90  47.31  235.45 353.00 313.93  174.90 UKL 0500 88.65  498.93 282,43 €26.13 432.22 340,85 300,48 -

Bajasten  255.63  60.77 - 133.14 380.00 298.24 270.21 %% 60,00 70.58° 510.1, 26218 629.13 389.00  542.65 23147 - - -

U575 9193 58.02 268.00 689.53 223.79.° 208.02 (B65.00 66,12 1564 9226 597.98  489.86 487,35 686,18 350,81

56.06  70.63 - 19.00 493,32 15517 222,32 \o - 1025.90 - 219.26  389.00 287.03 413.60  705.87.

402,51 70.63 T 212,00 3L 160,73 219,75 -y, 8227 - 924.13  576.30  S9C.51 193,35 . 207.79.

600.96  159.88 - 309.00 209.66 61.66 159,25 = 1962 - 995.39  489.86 45745 28379 - -

64,69  163.69 = 332,00 206.30 117,72  109.87 . 19.62 - 911.92  533.08 475.39 15248 - -

104.27 77,14 - 21500 23993 133.87 52,46 - - 538,17 -« 627.88  259.35 219.55 200.32 W42

151436 49.33. = 15500 226,48 106,73 108.02 - 650,29 614.18  360.19 317.68  374.98 . 523.98 -



g - LOCATIONS/STATES . L L
: B :_GUJARAT: _ VADAYA PRADESE -z MADRAS FRADESH ___ : _WEST BENGAL
:- Dholi : Ranchi :Jamnagar:Gwalior :Jabalpur:Chindvam: Akola . Jalgaon :Kspar- :Jhansi :Etawvah :Berham-~ :Kalyani :Malda
HN 1 : H H H : __iRaon H H N pur R
280,30 336.36 32000 856.00 920.76 0272 32234 936.20 848.41 560.61 428.29 337.48 1412.74 - 506.25  1951.17
123332 36128 203.00 65100 726.07 - 412.06 13.5 230.87 108.66 - - 136228 o -
330,75 150.74 490.00 594,00 540.86 - 378.40  67.27 190.53 . 48.58.. - .. .- 1059.55 . g
#8211 %274.07 #265.00 #502.00 *457.46 295.10 448.48 190.60 *256.65  73.25 L2611 267.96. - ..106.79
2951 31145 773.00 688.00 539.07 260.56 336.36 1323.01 < 713.52 200.57 . = - 131183 - 189.15
31393 26162 760.00 250.00 769.59 3BL.2L 381.20 1508.01 5758 416.09 . - . - . 462.507 104.85
38121 176:41°7715.00 431.00 772.28  220.82  S563.40 1530.84 &47.18° 95.42 . = o
B 347.57. 286.53 125.00 380.00 778.56 -  196.21 W1 uLs 4808 -
. Bther 90817 286.53  303.00 596.00° 461.03 256,06 409.23  86.09 215.18 971 - ‘-
' Maharashtra” ©358.18 - 274.07 945.00 743.00 808.16  235.45 515.75 1597.71 9176 39.61 - - T Ll
_ Madras © 2 ‘168.18° 226.26  185.00 196,00 101.35 .246.66 - 361:58  494.00 27.17 163.027 132.30
CMadras 7 C133.67 64848 165.49  668.00 61900 64581 11212 - 697.54 359.76 19160 191.27. vo.12 2.57 1485.26
G OME. 3 98.66  286.53 763.00 280.00 508.57 283,88 -  1693.01 700.86 77.68 28411 25114 2.8 778.62
- Pungab. 8 672.72 17648 468.00 79600 566.87 . 302.72 . -  1098.77 564.86 516.08  693.79 613.29 - 1822 107612 580.39 .
' Pungab” 68393 137.03 450,00 777.00 ' 934.63 265.27 -  1053.93  504.36 332.87 “725.66  503.41 “19.62 99788 727.39 .
: Pingab 7© 69506 “112.12 476,00 677.0077 80726 .- - 98663 58839 325.65 790.00 A9.17 . = ‘54,9 1229.60 S06.79 -
X S _ , e
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LOCATIONS/STATES

. Yields (kg/hectare) of Cowpea Coordinated Varietal Trials, India; 1967

3 BIHAB. - GUTARAT $MADRAS :PUNJAB : M.P, 3°-

UTTAR PRADESH

8. :‘Jar:let :On 1n :Ranch:l. 3 , :Ba.roda sJ e~ A:Co:lm- sludhi~ iGwalior: Jhansi

Hardoi :Kanpur .Meerut :Vara-

tEtauah :Berhan-:Naga-
H S snagl - 3 . : H

<Bour : =P““ i sNegar thatore impa :

2209330 - B & - 715,22 163,00  972.00 296,16
. 164, 45":._ s ""112.12‘.,{: - 465.84 43 64 671..00 34,38

. e9.72 B2.15. - = ‘:"15:84. 35100063~ 710
224,25 '606.58 296.68‘.-,' . am.es

G HP:

b 335.00 8.2
g8, ’6‘ 765.85 =0

1144:02 jesz..zsf{'ws.oo 22.72

: M;P. 269.10 e .9.52 - 452.67 212,50 lazo.oq 213.93

322.06V - - D - . 179,39 e
268,38 '

e osma21 .
159443 |

'161.03: -
1395.60
322.06
536.77
1449 27
1“56 6

.‘.:‘ "4

RUS



http:1144.02-'654.25
http:1040.3,'*134.54

— . sMABAR- 3 s :BAJAS- 1 - “sANDHRA 3 ' T s , ;
CRIGTIN : MADRAS PUNJAB STHAN = UTTAR PRADESH :PRADESH s BIHAR . GUJARAT ,mmu, MADHYA PRADESH
IR N 1Coimba=-3ludhi- :Sri Gan:Kanpur 3 s Pant

H H s t s B.8.S.s 3 ] 3 Amrokh: ]
S sJalgaonstore, sana,  sganager:Pirrooms Heemt,m ; Hardod, Kanpur, lam . pyss , Dobad , Baroda, Higser, Jiansy.Gvalior, Reva

"’ Andhra Pradesh 726,18 958,12 522,25 305.32 -  1295.63 353.18 1966.02 381.22 69.95 8.97 505.23 876.32 807.30 418.60 437.00 526.52

*'- Madras 73112 864.22 242,04 263.92 113.28  946.80 176,47 1061.13 740.02 56.81 - 33347 529.83 697.86 313.95 583.00 650.30

. Gujarat 726,18 505,37 444416 343.62 - 1295.64 327.83 1562.40 605.47 63.98 4.18 276,59 470.96 926.90 328.90 505.00 480.34

Gujarst . 642,20 931,21 560.32 338.44 286,80 1697.68 398.47 1920.45 470,92 54.71 57.41 ou3.86 655.98 1106.30 430.56 637.00 560.91

Majhya Pradesh  649.61 394.73 564.66 450.22 321,21 1744.12 358,11 143.22 1042.31 53.07 23.32  433.51 321.26 1052.48 358.80. 580.00 526,52

. Bibar 405.08 710.51 465.84 5B1.67 381.44 1594.65 307.65 1679.58 1109.58  47.69 5.98 627.62 485.08 1143,37 358.80 637.00 504.00

_7'.1311;;:, 266,76 660.87 624,31 910.80 261.70 1443.12 274.11 1145.76 1345.50  9.56 17.94 304.84 392,74 1330.55 321.42 511.00 560.42

" Bibar 489.06 561,00 767.83 708.97 -  2192.60 378,29 2031.12 504.11 52,02 4.18 416,91 359,10 1303.64 463.45 377.00 593.78
T Rajesthan. - 269,23 744,60 804.91 993.60 437.37 1893.61 297.56 1855.35 1098.82  13.45 16.74 299.01 319.58 1417.26 470.92 416.00 795.41 -

0. RS Rajasthan 303.81 490.42 591,87 638,59 689.75 1544479 575.17 1920.45 593.81  7.02 1.19  286.91 513.01 1330.55 201.82 416:00 717.57
G PR, 77 T Pungab 18,56 962,91 1221.11 892,17 =  2192.60 630.56 1660.05 1255.80 11.66 37.07 168.11 378.56 956.80 230.67 520.00 859.63.
.7712,7°Ci235 . T - Panjab’ 274,17 496,40 1350.43 674.82 T48.54 2142.77 710.84 1692.60 TB4.87  14.35 78.93 440.22 391.06 859,32 276.57 529.00 581,03
Cv13.6.24 . Punjab 234.65 74461 731,35 1285.47 597.97 2641.09 448.92 1803.27 952.61  7.17 35.28 381,93 567.67 1509.95 307.47 496.00 762.73
7. a4, 08:2607 " Punjab-. 158,08 605.85 875.02 912,87 756.43 2242.44 307.65 1282.47 1053.97 13.45 1.19 269,87 315.37 1330.55 373,75 502.00 672.73
o 15.7G.62404 . Madhya Pradesh  711.36 83432 649.57 762.45 403.27A 1694.28 514,63 14T.57 762,45 60.99 129.16 536,37 480,21 76245 336,37 44600 680.29
Tl16. KRG " I.AR.I. | 2%217.36 354.66 232.17 522,67 116,15 2092.94 242.18 1529.85 986.70 *56.95 31.09  92.79 359.10 1255.80 313.95 398.00 313.94
SR 0 XX 7R B Uttar Pradesh 592.80 968,89 462,10 310.50 374.27 1694.28 428.74 1367.10 919.42 49.33 £49.03 300.35 333.B7 1412.47 396.17 559.00 336.36
{18, B75.0 . ' Vest'Bengal =  3%508.82 236,24 356.10 550.62 374,27 1694.28 257.20 1464.75 807.30 35.88 35.88 487.08 424.70 829.42 455.97 448,00 605.89
19, B9B : West Bengal 390:26 530.49 323.66 545.44 447.41 1993.28 403.63 1339.65 1199.28 29,75 21.52 - - 1053.67 439.53 532,00 582,90
S0 T2 - Uttar Pradesh - 610,09 545.44 767.83 436,77 628.09 1744.12 348,02 1152.27 T7.60 53.52 37.67 - ~ 111347 381.22 392,00 762,30 .
721, Gram 736=1. .~ Uttar Pradesh 580,45 687.79 971.15 621.00 256,68 1744.12 660.83 1464.75 583.05  6.57 92.09 - = T1453.14 403.65 440.00 450.11
CllaasTm Uttar Pradesh 738.53 639.94 448.94 414.00 309.74 1594.62 358,11 2115.75 269.10 43.65 1.19 = . = -1095.53 299.00 466.00 515,76 -
S : 1*C57=1 ) R e
2%0J Pink 2
3*B 75
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Table 71. Yields (Kg/hectare) of Lentil Coordinated Varietal Trials; India, 1967

- LOCATIONS/STATES

SR RN

I |

BIHAR

M.B. - 2

BSS ‘Pusa

RAJASTHAN - _
.tBanswara 1Sri Gang:Kanpur
. tnagar, sPirrcom

0 _ West Bengal :

© TARI -

LRI, e

Utter Pradesh
Uttar Pradesh - e e
Cmw

2316

West Bengal
Pungab o tegioz
S

e }529‘4:-55,‘

-

390.17.

857072
1210.89 -

713.08 -

753,44,
‘614’.41 - _
502,30 -
' 61:4!41 |
560,60
531,44

588,63

- 201.81

e

302,72
20363

285.90

'~ 1009.08

147

116,39
96,14 '

294.53

14726

139.92 -
- '17.'36'

274.96
- 63.84
s
12,77

262,10
© H9.55
372.58

294,70
: ,’ 394'.61 '
25.90
299.36
ol

250,00

73.00

343.00.

252,00

387.00
36200

98.00
145,00

449400

826
207870

437.26

€0.54 -
87,45

%6.66.
280,30

3757
s
“gaer
242
s

1153.26
460,79

e

%6079 .
1383.91
14547 18342
161656~ 140.83

" 1922.10 - 255

961,05 - 2




Yields (kg/bsctare) of Khesari Coordinated Varistal Trials, India, 1967
' LOCATIONS/STATES - '

Pantnagar

‘ ;;gfi :

346,39
531,47
675
50’785




Table 73. Yields- (kg/hectare) of Peas Coordinated Vsrietal Tiisls; Iudia, 1967
LOCATIONS/STATES

M T )

Bl YRPYR (S B
oo 08 Joo o]

g

"»"‘ e - 1726064 © 760,00+

' Utter Fradesh 4456 243.68 oz a9n0

" Uttar Pradeen - .7 270 ¢

950,88

" Uttar Pradesh

»Madbyi*Pradesh" 11915 o269 “1ga0 0 560617939 Jzms2
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S.N. Kapoor -~ RPIP
‘8.L. Choudhry -~ AICPP-IARI
Other Cooperators.

‘During the 1967 crop year, the soil and crop management program
included studies on fertilization, plant density, rhizobial inocuiat-
ion, and weed control. The work was done at Delhi, Hissar, Ludhiana
(Punjab) Pant Nagar (U.P.) and Jabalpur (M.P.). :

Fertility - spacing experiments Chickpesas

In the rabi season (1966-67), a fertilization-spacing experiment
on Chickpea (Cicer arietinum) was planted at Delhi and Pent Nagar. This
‘experiment consisted of three spacings between rows (one foot,two feet,
and four feet), three plant spacings within rows (four and half inches,
nine inches and eighteen inches), and three levels of fertility (1) No
fertilizer (2) 25 pounds of nitrogen and 50 pounds off per acre; and
(3) 50 pounds of nitrogen and 100 pounds off per acre). A split plot
design was used with fertilizer treatments as main plots and spacings
as sub-plots. All the treatments were replicated four times. Fertilizer
was broadcast and worked in before planting. Size of the main plot was
12 feet x 171 feet and the size of the sub-plot was 12 feet x 15 feet.
Between plots 4 foot alleys were left.

The rabi plantings were late, so that the plents did not get a
good start before winter set in., Besides, the field assigned at Delhi
‘for pulse experiments was too saline for Cicer which is very sensitive
to salinity. As a result, no useful information could be collected from
this location,

The crop at Pant Nagar was harvested in the second half of April.

Yield data, as influenced by fertilization, row and plant spacings, are
tabulated in Tables 74 and 75-



3Influence of Row and Plant Spacing on Yield of Chick Pea (Gicer arietinum)"

| (Pant Nagar, U.P. 1966-67)
n zgg& ment ’ o : f e Poun

fDistance in inches '

Between Row L Vi?ﬁ#ﬁﬁ?ﬁﬁf7¥ey‘
o SRR 1466 52'
5836 35;

12
»
“
-

58660
72261 36

§ﬁ159'72

Influence of fertilization on vield of Cicer i

~ (Pant Nagar, 1966-67)

v"WﬁﬁfMain Tﬁeatment i.j!ield (Pounds/ac.

‘j;n lbg,/ac.

o e
(25W, 50P) 595 32
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v Data in Tables 74 and 75 show that there was no significant difference.
‘between fertilization levels, and between row and within row spacings. There
‘18, however, an upward trend with higher fertility level and narrower
spacings, Graphs in figures 18 and '9 show the effect of between row and
witkin row spacing on yield. Histogram in figure 20 indicates the increase
in yield with increasing fertility levels. Although this increase is not
significant, it should be pointed out that due to late planting, growth

was not optimum, With a plant density, high enough to have covered the entire
plot area with foilage a truer response to-fertilizer levels would have been
obtained. '

Fertility-Spacing and Fertility-Inoculum Experiments; mung and urd beans
| Experimental Plans

. Starting with the Kharif season 1967 uniform trials were initiated at
four locations. These experiments will be continued with representative
available varieties until it is deemed that enough data has been obtained
to both make valid recommendations on existing varieties and to use as a

'base for testing new lines developed by the breeders. Greater emphasis

is being given to the more important crops. Other crops are being studied
less intensely by putting out fewer trials per year or are being deferred

until later. Initial fertilizer levels used were 0, 50 and 100 kg/ha. of

N, P & K. Intermediate levels either between O and 50 or between 50 and 100
whatever is indicated by the results of the present trials will be tested

. later. Spacings varied with the crops and will if necessary be modified
until good response is obtained.

Since India is officially converting to the metric system, starting
with this season only metric units have been used. '

. The fertility spacing trials employed three fertility levels, three
between row plot spacings and three within row spacings.

- The fertility inoculation experiment was a factorial consisting of
three levels of N, P and K with inoculation added as a fourth treatment.
A split plot design was utilized in the spacing fertility experiment and
a randomized complete block design in the fertility inoculation experiment.

‘ . The inoculum used was a standard commercial product of the peat

type prevalent in the United States. This inoculum is prepared by

- adsorbing a slurry of bacterial onto finely ground peat. The crop is
inoculated by mixing the peat product with the seed after the seed has
been slightly but evenly moistened, either with water or a sticking agent.
Use of a sticking agent makes for a higher rate of inoculation and was
used in these experiments, '

A minimum time should elapse between inoculation and planting. In the

meantime unplanted seeds should be protected from drying, heat, and the
direct rays of the sun. '
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By adding nitrogen to the factorial (even althsugh theuxetically
fleguminoue plants need no added nitrogen) and by using a staimard type
" inoculum ns another nitrogen treatment three things were accomplished
(1) The possibility of limiting nitrogen affecting the other treatments
was avoided (2) Where biological nitrogen fixation was inadequate nitrogen
response was obtained along with the other nutrients and (3), If the native
rhizobia are not effective the ability of the indewlumto compete with them
is measured under conditions that give the inocuxum .no-added .advantages over
vhat 1t would have when used by cultivators.. »( s

Fertilizer was applied broadcast and thorougb?({ncrneu into the soil
before planting, with a roto tiller :here availabley” otherwise with a disk
or cultivator. Planting was orlginally déwse by 'hetid- £ibbling putting two
peeds per hill to ensure stand and thinning. This proved very slow with
the labor usually available. Therefore in tha:.rabi season 3 gradual switch
was mede to hand planters and thinning to the’ proper distance.

. Plot size throughout was 3.6 m. x 4 m. A bund space of 0.5 m. was left
‘between plots and alleys and spaces for irrigation channels were left where
required. Four replications were employed throughout.

In the Kharif season (1967), fertility-spacing trials on mung beans
(Phageolus surieus) and urd beans (Phuseolus mungo) both short and long term
varieties were conducted at Delhi, Hissar, Ludhiana and Pant Nagar.
Treatments consisted of three spacings between rows 20 cm., 30 cm., and 40 cm,
in the short term varieties and 30 cm., 60 cm., and 90 cm., in the long term
varieties; three plant spacings within rows 5 cm. 10 cm. and 15 cm. in the
‘short term varieties, 10 cm., 20 cm., and. 30 cm. in long term varieties, and
three levels of fertility O, 50 and 100 kg. each of nitrogen phosphorus and
potassium per hectare. A split plot design was used with fertility levels
and row spacings as main plot treatments and plant spacings within TrowWs
as sub-plot treatments.

Before conducting experiments soil-eamples were taken at all. the
locations, systematically over the blocks from O = 10 cm. depth. The.soll -
sgmplea were analysed and the results of soil teste are presented in Table
:7‘
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P N R e e . : ol LR Coy ' -
"Result: Sf Soil enalysis at different locations

AR g
[ Co

Tt = PROPERTIES STUDIED -
o, :Conducti~ :Organic  :Available P

exture . PH wvity iCarbon % :  1lb/acre

R T smmhos/cm, 3 » R AR

"Lodation:T
Ll ‘ ;’-"‘{':‘“‘ : i

Delhi, IRI ' Sendy loem 8.3 . 0.35 035 . 16
5M1ddle_Block!B.¢;@;gg Co . e o ,‘A:' ¢
65 o0l 4

‘Hiaser . Sandy loan
A ! . . »“l.;.;’ é‘ ’

Jebalpur et e T
‘"North field" 0,12 042 5
i T

"South £1e1d"" . $41t loam

e . v, 00\49‘
Ces o ome o

IR ,‘ - E . L R K A
L o : BN

Iuthtena  Senly

© .. Soil analysis-data iniicate that PH was within the range of normal
crop growth at all locations. Conductivity which gives an estimate of
“soluble salts in soils was not within the danger zone at' any location.
Pant Nagar Soil has very high organic matter content and Iudhiana soil is
very low in organic matter content. The soils at Hissar and Pant Nagar
have a higher relative availability of nutrients whereas the Jabalpur
soil, has a lower availability of nutrients: Soil atiDelhi and Ludhiana
are medium in this respect. ? o . '
5 Planting at"all.the locations was completed by the third week of

- ~Monsoon rainfall in 1967 was mich h

»BESULTS; AR .
, ' ;mach ] gavier than 'r“‘xérn_hl.-‘ Th‘e‘ :
~contimious heavy rains did not;permit any’time to clegr the. fields off
wéeds:and,excess'water stood;on’*hb‘f4n1ﬂ=2duringfm65t>of July and August

|56
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| The fertility—spacing experiments -on short, term varieties of moong and ‘

='urd.cropa were affected by cortinuous heavy rains, Fertilityasnacing

.experiments on long term varieties particularly in Urd (Type-65) had to be

’%harvested prematuraly in order to vacate the field for sowing of fall wheat ,
.itrials. As a result data collected on the long term varieties were erratic '

,and, therefore, had to be reJected.

;,LUDHIANA

1.

variety from U P.»

SR e e

Levels of = 3

i The spacing experiments were severely affected by damning off, nematode',
“trouble and wilt diseases. No valid aata, therefore, could be collected from -
’that location either. o SR e R '

Y A1l spacing—fertility trials vere’ completely ruined because of excess

water, heavy weed populations and hairy caterpillar attack. This caused plant
‘populations in the individual plots to vary so much that no useful data could

bk collected.

. In fertility trials, except in Moong early (T-1,, there was a severe
attack of hairy caterpiller, In late Urd yellow mozaic vivis was so severe
‘that the complete -experiment had to be abandoned. In early Urd, (T-9), due
to hairy caterpillar attack, “here was no uniformity in the plant population

' and so no useful data could ' - cocllected for presentation. Only data from

the early Moong (T=-1) exper .at were collected and analysed.
o (4) Fertilityalnoculum Experiment (Early Mung bean (zhasg_lus ggrgua)

Variety|T-1)

This experiment was planted on June 25, 1967 using T-1, a short term

-,~lﬂield, as afiected.bysdifferential doses of N ;P"K with and without

inoculum, is presented in table 77-':4'A,k_» K ' o o

Tgb;e =17

_ Yield
Kg/ha.'

4

f{f.ﬂﬁ498f v
AT

-Levels of = 3 ¥

Levels of
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. Effect of different levels of N, P and K on yield of Mung

, Type-1 at Pant Nagar, Kharif - 1967.

- beans

21

Fig.




.o . Data presented in table 77 indicated that the effects due to different
“treatments were not significant. Interaction effects due to either N, P, or -
‘K- in all combinations were also not significant. Phosphorus without applica- -
tion of N showed an increasing trend on yield. Potassium seemed to have '
decreasing effect r v yleld with nitrogen levels. With highest nitrogen levels,
-response to Potassium improved, though to a lesser extent Inoculation in
combination with potassium at 50 kg. per hectare increased the yield, -though .
the results are statistically not significant. Application of phosphorus :
beyond 50 kg./hua. and without any potassium application, seemed to have no .-
effect on yield. : '

. Yield data due to different levels of N, P, K and their combinations are:s
graphically presented in Fig. 21. * ;

There were no interection with any combinations of. N P and K Phosphorus{wf
at 50 kg/ha. without N showed an increasing trend. Potassium showed a decreasing
effect with nitrogen levels. : ,

HISSAR

At Hissar location, data on all the fbur trials were collected, statis-fi'”
tically analysed and the results are presented below. “

'Fertility - Spacing Experiments - (Kharif, 1967)‘f'7.:

(4) Earlx Mung_bean (Ver, Jalgoan - 781)

This experiment was planted on July 24, 1967, using a short term,variety.
-of moong, Jalogan-781 from Maharashtra.vr_ ' , -

v Yield data, as affected by different fertility levels andiketween row
fspacings and within row spacings, are given in table 78'~.vji?‘-,,»

Table - 78

DS Treatments Within Row

‘Row Spacing : Fertility : ~Yield Spacing (S?b- Yield‘;
(cm 3 3. Tre nts IR

20 o o.: e 1348 5 1519
R0 . 500 1397 10 1463

L0200 e 1624 15 1450
-~ 1399 SR -

B
1552
151 e
1389 L L

" 1587g‘;,,n,qu
281~~r‘

o




. .Data presented show that, though the results are not statistically =
‘significant, there was & clear trend of increasing yield with increasing = -
fertility levels. In general, narrow spacing (20 cm. - Row to Row). coupled -
ith highest fertility level (100 kg./ha. each of N, P & K resulted in
highest yield of 1624 kg. per hectare. In other spacing treatments also,
yield increased due to increasing fertility levels. ‘

Data relating to within row spacings also gave an interesting picture.
Narrow spacing of 5 cm. between plants yielded 1519 kg. per hectare as
against 1463 and 1450 kg. per hectare in 10 cm. and 15 em. within row
spacings respectively. The results, however, were not significant,

Effects due to different fertility levels and row-spacings and
within row spacings are also graph;cally depicted in Fig. 22 and 23 "~

‘(3)7 Late Mung bean (Var. T-6009)

.. This éxperimeht wasvplanted on'Jﬁly'25, 1967*using a long term. .
variety Type~6009 from U.P. This crop was. harvested in the first week

of November, 1967.

e  ;2191d:data, as affécted»B&;différént'fertility lévels and between
and within row spacings, are presented in table 79. _ :

Igble = 79
o Treatments: s R - “sWithin Row . ¢ =
‘Roy Spacing : Fertility : Yield :Spacings 3 Yield
—lom)  : (Ke /b NP g
' ¢ Ke/ha, ‘s CM 2 Kg. /ha,
30 0 - 601 . 10em 583
30 50 - 603 - 20 cm. 634
30 .. . 1000 - 607 30 cm, 580
60 - -0 588 ; '
530
704
620 . _
613 R
226 S.EM +(Kg./ha.) 464

- Data presented in Table 79 indicated that, with narrow spacing - :
(30 cm. row to row) and increasing fertility the yields showed an increasing -
trend, though statistically not significant. As the row to row spacings
increased from 30 cm. to 60 cm. and 90 cm. and the fertility levels also
increased, the yields tended to show s decreasing trend. This showed that .
with wider spacings between rows, high fertility levels were not remunerative.
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Data regarding within row spacings snowed that narrow spacing of
10 em. was not effective from the point of view of increasing the yield
of late mung crop. It indicated that a spacing of 20 cm. between plants
yielded more, though the results were not statistically significant. For
long term varieties, spacing of 20 cm. between plants seemed to be optimum.
The results, however, need to be confirmed by repeating the experiment,
with modifications. The highest spacing of 30 cm. within row showed a
decrease in yield, indicating thereby that such wide spacings were not
needed for long term varieties.

.Effects due to different fertility levels and between row spacings 
and within row spacings are graphically illustrated in Fig. 24 apd 2531

(6) Eerly Urd Besns (Var. T-9)

. This experiment was planted On-Juiyv29, 1967fﬁsiﬁgféjBhégﬁﬁﬁﬁi@fﬁéﬁ#:}
variety Type-9 from U.P. The crop was harvested in the second half of - :
October, 1967, ‘ e T R

 Yield ddta, as affected by different fertility levels and between
and within row spacings, are presented in table 80, T ¢

Table - 80
_ Treatments S : T
Row Spacing : Fertility : Yield ¢ Within Row . ¢ Yield -
- (cm) : (kg/ha,N,P.Ks _Xg,/ha, : _gpacing : Kg,/ha,
. _ SR o ISP
20 \ ’ 0 1538 5 B ) B
207 50, 1353 : 0 - Y o o
20 100 . 1375 15 1348
- 30 0 . . ' Tl oo
- 30 o B0
30 1000
L e 0

100 -

 S.Em, ik (Kg./ha.) -~ S.Em.t(Kg,/ha.) " 142

" Data indicated that narrow spacing between rows (20 cm.  apart) gave
‘higher yields compered to wider spacings (30 and 40 cm.), though the resulf
‘are statistically not significant., The short term variety of Urd did not '
_seem to respond to high fertility levels, regardless of row to row spacing:

Plants of early urd are generally more of the spreading type as
‘compared to those of early moong (ver. Type-1) which are more tushy. Yield
data ns affected by within row sp. :ings showed that early urd (var.T-9),
being a spreading type in growth, -responded better with 10 cm. plant to
plan’ spacings. (14, 31 kg./ha.). Increase in spacing beyond 10 cm, or
decr..se in spacing below 10 cm. showed a decreasing trend in yield,
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Effects of varying fertilify levels and row spacings’ and-within row
. spacings are graphicalily shown in Fig, 26 and 27, '

| '(b)gtg Urd Bean (Var, 1=1)

‘This experiment was plunted on July 30, 1967 using a long term variety
1-1 from Punjab, The crop vas harvested in November, 1967. - . = .

-~ Yield data, due to varying fertility levels and between row*spacingatk
(Main treatments) and within row spacings (sub-treatments), are tabulated
. in table 810 : » . : S :

. .

\ : Treatments H ¢ Within Row
s P v s Yield : Spacin . Yield
?Q,j :ngﬁha.N.P.K) s (Kg/ha,) : EcmS 2 _(Kg/ha,)
30 0 1157 a b* 10 : 1058
30 , 50 - 1156 a b 20 1042
30 100 1449 a 30 873
- 60 - 0 1054 b c :
aiéq;g; F .50 860 b ¢
60. . . - " 100 926 b ¢
S90S 50 900bc & L S
90 o000 770 T
 S.Emx (Kg/ha) 122 S.Emt(Kg./ha.) 263
- CD. 5% e 361 j ' " Not significant

¥ Treatments showingta com@oh letter are not significantly different from
each other, R S .

- Data presented show that yleld differences due to fertility levels and
between row spacings are statistically significant. Narrow spazcing with
high fertility levels (30 cm. and 100 kg./ha. each of N, P and i) signifi-
cantly increased the yield. Wider spacings (60 cm. und 90 cm.) showed a
significant decrease in yiela. _

. The notations in the table indicate that narrow spacing (30 em
row to row) is siguificantly superior to other spacings, irrespective of
fertility levels. Yield differences in 60 cm..and 90 cm. spacings ‘ere not
~statistically signisicant. '

Yield data of within row spacings (sub-treatments) showed thet a
narrcw spacing (10 cm.) appeared to be better than other spacings (20 cm.
and 30 c¢m, apart). There was a decline in yield due to increase in spacing -
within row. The results, however, are not statistically significant. =
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rrrects due to différent fertility levels and between row spacingé -
(main treatments) and within row spacings (sub-treatments) are graphically
jepicted. in Fig. 28 and 29. - o

Pertility Spacing and Plant Population Experiments; Pigeon peas

An exploratory investigation was dcsigned to seek basic -information
an the response of pigeon pea (common Indien name :arhar) to plant population,
spacing and fertility levels. Another triel on the response of this crop
to varying levels of N, P & K was also laid out. These trials were located
both in the frost-sensitive region (Delhi and Pant Negar) end frost free
region (Jabalpur). Treatments were three plant population rates, (30,000
40,000 and 50,000 plants/hectare), three row spacings (50,75 and 100 cm.s
and three fertility levels (30 N + 40 P + 20 K} EON-SOP+40K; and 9ON+120P+H60K
(kg./ha.)..This experiment was laid out in 3x3 confounded design in block
of 9 plots each with one control (40,000 plants/ha. in 75 em. row spacing
with no fertilizer application). Due to flooding during the monsoon season
the trials at Delhi and Jabalpur were lost. Data of the Fantnagar location
ghowed significant effects of varying plant population rates. _ S

Table:82, Yield of Arhar (Variety T21) as affected by varying plant popula-

tions. . A
M‘hﬁ '5 : Yield(Kg/ he,) .
0 )
w0 1379 ()
S. Em;t (Kg/ha. ) 118
w8 o

. These data show that ‘this variety ylelded over 5000: kg./hs. with
"-a population of 50,000 plants/ha. in the Tarai soils of U.P. as ageinst
" the average yield of about 1200 kg./ha. in that state. .

- Variety T21 is early-maturing. It is ready for harvest in about 160
days from planting as compared to 200-250 deys for the normally grown
types: It has also a considersbly smaller plant structure which explains
the response to greater plant densities., The Tarai soils in the Pantnagar
. area of Uttar Pradesh State are very deep, fertile and high organic matter

Esqils.

© Although non-significant the data of Fertility treatments show an
'iincregsing trend in ylelds with increasing levels of fertility.
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" PLANT ' PATHOLOGY
‘RPIP
F.J. Williams
tB'o N Baldev.‘\ :
‘K.Se Amin
AICPP/IARI =~ -
) o - GsSe Grewal
- Cicer arietinum (Chickpeas) L :

Pathogenicity and resistance - - Twenty three varieties of gram

(B 98, BR 17, BR 77, BG 482, G-24, GC2, GC 4, GC 8, GC 49, GC 54,

GC 67, C-235, RS-10, CO-1, NP100, S-26, ST-4. Dohad yellow, Chaffa,
Pb 7, B-75, G 62-40/ and Early Gram), were screened for resistance

to Agcochyta rabiei (causal organism of gram blight), under artificel
conditions of infection. All were found susceptible, Varieties

G. 130, G 138, G 139 and L 144 were also found susceptible to blight
under field conditions at Gurdaspur and C 104, PB 7 and S 26 at
Ludhiana.

Thirty four varieties of gram were tested for comparative resistance
to Operculella padwickii (causal organism of foot rot of gram).
Twenty eight varieties (ST 4, Bg 3, PB 7, BR 17 Early gram, C-235,
Bg 1, Bg 482, G-62-404, B 98, RS 11, BG 2, BG 6, BG 9, Bg 11, GC 2,
GC 4, GC 8, GC 49, GC 54, GC 6, T 2, CO-1, Gwalior 2, Chaffa, Dohad
yellow, B 75 and Np 100), were highly susceptible when tested in
pot cultures. Disease incidence in the above varieties ranged

from 77 to 100%. The lowest disease incidence of 47% was recorded
in variety GC 67.

Seed Treatment - - Treating NP 58 seed with 3g./kg. of Tritisan,
Agrosan GN, Quinolate 15, Ceresan, Captan, or 2g/kg. Semsan or’
Granesan M or 0.7g/kg. Agrosan 5 W, or 2.5g/kg Puraseed did not
increase germination or result in less poot-emergence damping off
vhen compared to untreated controls. The experiment was a randomized
block with 4 replications, repeated for two years. '

Germplasm - - The germ plasm of Cicer was destroyed in 1966-67 at
New Delhi by salinity. No particuler resistance to salinity was
seen, No disease ratings were possible. .

Time of Planting - ~ The effect of time of planting on disease
incidence in NP-58 was tested at New Delhi. A randomized block was
used, with 4 replications. Plantings were made on Sept.23 and every
fortnight until Dec.1. In March, the total number of diseased plants
was highest in the first planting, with all other planting dates equal.



- Soil amendment - - In 1966 the feasibility of controlling Cicer wilt by
-80il amendment was tested in a randomized block at New Delhi. Chopped

- straw of bajra, maize, wheat, gram and berseem were used. Foriy cuft
"of chopped straw was distributed on a 20 x 70ft. area and disced in.
Plots receiving no straw were controls. Wilt and drought killed all
plants before seed set and there were no differences among treatments
“in disease onset or incidence.

‘Miscellaneous diseases - - Sclerotinia sclerotiorum caused some damage
'in Cicer at New Delhi in 1967-68, Its occurrence was sporadic and no
‘differences in verietal susceptibility were noted. Fugarium was isolated
from Cicer at New Delhi and proven pathogenic, but the disease was not
serious in 1967-68. Scattered Cicer plants had symptoms of virus diseases
at New Delhi, One of the viruses was transmitted mechanically and caused
a tip necrosis of young plants. -

Phageolus gureus (mungbeans)
Varietal resistance - - The 21 varieties of mung in the coordinated

TABLE 84, Disease ratings of Phageolus aureug varieties at New Delhi
' and Meerut, 1967.

Sl sMeerut: New Delhi :
‘Variety : : :Cerco~ :Bac- :Top :Choco- :Leaf :Yield

Con tYellow:Yellow :spora sterial :Necro- :late  :Crinkle:Kg/ha.

£ m : :L :B : H :

<D2-ﬂ5 x.v- 45 1.3 2.1 5.2 6.7 3.7 1.5
B-1 Dead o 103 : 108 10'4 . 706 2.8 . 104
,T.44 1.5 . 11 2.2 5.0 . 6.8 - 2,5 1.5
T=51: 2.5 12 18 48 64 341 1Y
Krighna 11 2.5 1e3 b 5dh 18400 72,9 0 1,1

Hybrid 45 5.8 1.6 “1.3 233 . 5.0 . 3.5 - 1,2
T2 2,5 7 1000 0 W7 5.2 0607 - 2.7 W4

No.305 6.8 1,60 0190 3.3 00 2.9 ¢ 2,9 0 1.9 7
Jalagon 781 4o5. 168 201 000 kel 605 0 he2 105

BR-2. S35 Y Aeh 218 13 T

RS-/ 6.0 T2 5.3 7647 . 3.3 1.8

Kopargaon = 2.0:: .1 o8 7.9 24 Nah
Khargon ”;:aﬁjZ;S. : 9 761, .35 1.
No, 54 T 62 o5 2,629 2.3 .
RYymR ;;g,o ’ PR P PR i
24=3 1.8 B0 1 11 2
Np23 2.0 s 2068 34 1 7
‘Np-18 - ‘ dead“ :ﬁ,.8 : 8 T4 49 1.2 “"49
Np-28 el N3 4.8 6.6 3.8 1.1 A

Rating System,

-9. 1v— no disease,

9 = all dead from disease. USually,
‘yield would: be considerably reduced when the disease rating is 5 or more. .



jtrials were ‘evaluated: for résistance to- several diseases at New Delhi and for’
jresistance to yellow mosaic at Meerut. The results are in Table 84, ’ 5

lYellow mosaic was not serious on mung at New Delhi but was serious at Meerut.f
Varieties T-44 and 2/-3 viere most resistant, followed closely by T 51, E T
Krishna 11, T-2, Kopargaon, Khargon 1-1, 24-2 and Np-23. : '

;Bacterial blight was fairly serious at New Delhi. Varieties BRaz, 24~2 and
2/-3 were fairly resistant. The same varieties were most resistant to a top

necrosis (cause unknown) at New Delhi.

At Jabalpur, varieties Jalagon 781, D 2-15 and NP-18 were most resistant and
uvarieties T-51 and T~2 and hybrid 45 most susceptible to a Macrophomepa leaf
Spot- o

1Germ plasm - - The 681 lines of mung germ plasm were scored for disease
resistance. Of these, 203 lines were free from yellow mosaic (but yellow
mosaic was not severe on mung at New Delhi), 26/ lines were free from leaf
‘erinkle, 20 from tip necrosis and 9 from bacterial leaf spot. No line was free
from all disease, but lines 327 to 337, 341, 349, 351, 353, 354, 356 to 362,
661 and 664 should be screened under controlled conditions. The remaining lines
were moderately to highly susceptible to one or more diseases.

Time of planting - - The possibility of ‘escaping some of the virus diseases
by adjusting the time of planting was investigated at New Delhi by planting
T-27, T-65 and NP-6 in a randomized block on June 21 and every fortnight
until Aug. 8. The incidence of leaf crinkle was highest in the latest
planting, but there were no significant differences in yield among times of
planting. .

Phageolus mungo (Urd beans) .

Varietal resistance - - The 15 varieties of urd in the. coordinated trials
were scored for disease resistance at New Delhi and Meerut. The results o
are in Table 85. : S

Yellow mosaic was very serious on urd at Meerut, where no 1-1, T-65 and
-T-27 were most resistant. Some varieties were resistant at New Delhi but -
were not planted at Meerut. They must be tested under more rigorous
conditions,

‘Leaf crinkle was serious at New Delhi. Varieties D 6-7, N212 and T-9 were .
~most resistant, but combining New Delhl and Meerut data, the same 3
1varieties were highly susceptible to yellow mosaic. They must be tested -
“under controlled conditions to evaluate the role of cross protection.
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‘Germplasm -~ - The 310 lines of P.mungo were scored for disease resistance
90 to 100 days after planting at New Delhi., Of these 67 were free from
‘yellow mosaic, 172 from leaf crinkle, 43 from tip necrosis, 104 from
Cercospora leaf Spot, 69 from bacterial leaf spot and 4 from brown leaf
spot. No single line was resistant to all diseases, but lines 1 to 7, 12,
13, 20, 126, 131, 143, 144, 151, 162, 161, 192, 205, 209, 291 and 298 should
be tested under controlled conditions, The remaining lines were moderately
to highly susceptible to one or more diseases.

Cg]g mig cajan (Pigeon peas)

We inoculated 19 selections and 6 varieties of arhar with Fus udum, the -
causal fungus of arhar wilt. The incidence of wilt was above 90 in 16 selecti-
ons and 3 varieties. Lower disease incidences of 5 to 9% were recorded in
varieties NP(WR)15, S 103 and selec ion R32P4,

We collected wilted arhar plants from those districts of Uttar Pradesh,'u
.Andhra Pradesh, Maharashtra and Madhya Pradesh wherein arhar production is

'TABLE:85. Disease ratings of Phageolug mungo varieties at New Delhi and ,”
: Meerut, 1967. S

ol :_Meerut $ New Delhi
Variety ;. Yellow ¢ Yellow ¢  Leaf - .3

L :_mosaic s mogajc s Orinkle s
_T-9 : . 6.8 1.2 2.5 154
Mash: 41-13 L . 1.0 - 4e2 200
Magh 35-5 - 1.0 - he5 34
D6-7. 8 b 2.0 158
T-27 2 640
Mash 48 i 62 X
BR - 68« W 50 SR
T-65 2, S5 :
No,1-1 2, T 131
N212 . B P 12
Sindh Kheda 1 - 345 48,
Khargon 3 - - 345 .33

Rating System, 149,‘ 1= no diseaee, 9 = all dead from disease R
Usually, yleld ‘would be considerably reduced when the disease rating is 5
or more,
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‘concentrated. About 600 collections were made and their pathogenicity will .
be tested to learn if races of the pathogen exist. On the same trip,: '
estimates of loss of arhar were made. Fusarium wilt, sterility mosaic and
yellow mosaic were common and locally severe. Total loss due to wilt was
estimated at 5% in the southern area and 1-2% in Uttar Pradesh. Sterility
mosaic incidence was a trace to 1% in the areas surveyed.

%ilt of arhar was not prevalent enough at Hydrabad to score the germplasm -
for resistance. Sterility mosaic and yellow mosaic wers present in trace
amounts. A portion of one field had nematode damage. At Coimbatore, powdery
mildew was serious on arhar and caused extensive defoliation. ’

Pisun sativun (Field peas)

Time of Flanting - - Disease incidence or severity was aot related to time
of planting of variety Bonneville at New Delhi when plantings were made
fortnightly from Sept. 23 to Dec. 1 ina randomized block with 4 replica-
tions.. The yield from the second planting (Oct. 6) was highest and yields
decreased with each later planting date, but the results can be described
only as a "trend" since the test was not gignificant at the 5% level.

Varietal triasls - - Varieties Bonneville, Brildger and 326 out-yielded 163
and Early December in a randomized block experiment planted Oct. 6 at
New Delhi. There were no differences in disease incidences among varieties.
In another variety trial planted Nov.11, Bonneville outyielded NP29,
Perfection 3040, Eureka and Early Frosty.

The test did not include Bridger and 326. There were no differences in
diseases among varieties, While Bonneville, Bridger and 326 had similar
yields, 326 get fruit and matured much later than Bonneville and Bridger.

Rust, pea streak and powdery mildew occurred in the pea trials at New Delhi,
but in low incidence.



‘ENTOMOLOGY

. Kenneth' E.. Gibson - Entomologist
Counterpart"P.FV Ranga Rao’

Rabi = -‘]9,6'6‘-'61'

. The important pulse crops planted in October and early November for the.
rabi, or winter season, in the Northern India area, are lentils, chickpeas
i(gram), and dry peas.

These crops are subject to attack by various species of bruchids, to a
greater or less degree while still growing in the field. When the mature,
infested seed is brought from the field at harvest time, the bruchid
.population rapidly increases under storage conditions, and severe seed
losses usually result.

Although the greatest demage and seed loss occurs in storage, it is
felt that if an effective insecticidal control program can be worked out
for use in the field, thereby permitting the harvesting and storing of
mature seed that is at least relatively free of bruchid infestations, the
problem of bruchid control in storage can be minimised, and seed loss,
hopefully, reduced to a low figure.

With this in mind, arrangements were made in December of 1966 with
staff personnel of U.P. Agricultural University at Pant Nagar, in Uttar
pradesh, India for the use of some lentil, chickpea, and dry pea plots on
the University farm, for the purpose of conducting some experimental and
exploratory trials with field sprays of suitable insecticides, to see if
-the idea of bruchid control in the field had any merit.

2 ‘kThe plantings of lentils and gram.had been made on 18 November, 1966,
and‘the dry peas had been planted between 18 and 25 November, 1966,

.. 0m5 January, 1967, these crops were all examined for insects. No
noxious insects were apparent on either the gram or the lentils. On the
peas there was ample evidence of the presence of leaf miners (apparently
dipterous), the larvae of which had tunnelled and splotched the foliage,

at that time they did not appear to be of economic significance. Some black
aphids were also noted on the peas. These were on the lower leaves of the
plants, and were probably black bean aphids (Aphis fabame). There was also
some slight evidence of the presence of the pea stem~borer, which ordinarily
infest the crowns and upper root parts of the plants, mining them and
ceusing the death of infested plants. This is an 1mportant and devastating
dipterous pest of peas in this avea.

178



.. Ten rows of each of the 3 crops were selected for experimental plot

- spraying work, comprising a single variety of the crop in each case. Each
.10-row block wes divided into 8 plots, which provided 2 replicate plots

s for each of 3 insecticide treatiments, and 2 untreated check plots of each..

crop. A1l plots in each crop were randomised.

All of these crops are infested with bruchids of one species or
“another (some with several) as storage pests. In addition, the peas are
infested with pea weevil (Bruchus pisorum), which, in the states at least,
~has’'a single generation a year, and is not a storage pest, since it cannot
-live and reproduce in the mature seed. - b

w7+ On 12 and 13 February, 1967, these plots were experimentaliy sprayéd
-for bruchid control. The following insecticide materials were used at the
‘rates indicated 'in the tabulation.

fTrégtment_ﬂg. ' - Materdial oo Applie
S DR ‘ oo (Pounds actual/acre)

1 -~ _DDT (as 50% W.P.) ... 2 Pounds Per acre.
... 2~ Benzene hexachloride(as 50% W,P.) -~~~ 1. "o
B 3  _ i Diazinon (as 20% E.C.) [t g " !' *
b 0 Untreated check ' '

B v$'*ffhe second epplication (on 25 Februafi;1967);ﬁﬁs'madé~étvthé'rate of"
ﬁ1/25pound of actual- toxicant per acre. Sl

. The sprays were applied with a 4% gallon back-pack spreyer, with the
‘pressure maintained by hand pumping, and the spray delivered through a

fan-jet nozzle at the end of a rod-gun held directly over the plants.

At the time the first spray application was made, the lentils had a
moderate number of blooms, but no pods. The gram plants were Just starting
to bloom, and no pods were set on at that time. There was some bloom among.
the pea plants, bt no pods were observed., At the time of spray application
the lentil plants vere 10 to 15 inches high; the gram, 12 to 15 inches high;
and the peas, 20 to 24 inches high.

On 25 February, 1967, these vlots were sprayed for the second time,
Application of the 3 insecticides was made in the same manner and at the
same rate as the first application on 12 and 13 February, except as indicated
above, the Diazinon was applied at 1/2 pound of actual toxicant per acre
when the second application was made,

. The plots were examined when the second insecticide application was made,
and some small pods were noted on the lentil plants. Blooms were also evident
on most of the lentil plants, but blooming had not yet reached its peak. Some
small pods were also found on some of the gram plants, which were blooming
profusely., There was also a large number of blooms and pods on plants in the
pea plots.




No otner applications of insecticides were made to these plots and har#e&t
uas planned for approximately the middle of April, 1967, . o g \

My plans called for me ‘to depert India on Home Leave 2 April, 1967, to bex
gone approximately 3 months. The responsibility for harvesting and obtaining seed
samples from each plot was left with my counterpart. For some unfortunate reason,
still unknown to me, samples were gvailable only from the lentil and dry pea
plots. I had difficulty finding the seed samples and some incomplete records when
I returned to Indie, so the tangible results of this exploratory, experimental
work are fragmentary. After I had found the seed sample~, they were examined in
December of 1967, at which time bruchid damege to the seed was assessed; and all .
adult bruchids found in the seed samples, were removed. The following tabulation -
shows such results as we were able to obtain: : ‘

Table 86 - Effect of insecticide applications in the fielg on b;gcg;g ggiggngg
and damage in stored seed.

zgg&gen; No. Material Crop . D e an

December, 196
Lentils No Damageg
' No Bruchid)
No Damage)
No Bruchid)

Slight Seed )

ch Fo o :
o ch, 1968
1. ' ‘DDT 12 Bruchids
1777 DDT - Lentils e
. o o 9 Bruchids

- Lentile.

“fiﬁéﬁfils

Diazinon Lentils:
kDiazinon LentiIS"

Uhtreated Check Lent-
: EOR ils.

- No
" No

No
. No
" No
- No

" Slight Seed Damage)"'&
1 Bruchid) O

No Damege)

Slight Seed Damage)f
No Bruchids) .-
" No Damage). :

damage
No Bruchid :
Slight Seed )

damage)
1 Bruchid)
No Damage)
Bruchids)
Damage)
Bruchids)
Damage)
Bruchids)
Damage)
Bruchids)
Damage) R
Bruchids) -‘_j.AvBruchids;:
Slight Seed Damage)§~vj;ﬂi?fsﬁabyfj-v
1 Bruchid) o

- f‘ 5 Bruchids

'”7w:33anAs

No Tk*?;i1wiBruchids

No

’“'7ﬂ?9 Bruchids

No  *?41 Bruchids

No Seed Sample)
Slight Seed Damage) ..
1 Bruchid) T

No Bruchids)

S it
No Bruchids) o

‘180



Various misfortunes and misunderstendings have resulted in this fragmen
tary data following harvest, which has been quite disappointing. However, - °
some interesting possibilities are indicated, and .perhaps-some tentative
conclusions may be justified. . : R

The adult bruchids found in the lentil seed on 29 March,1968, were _
obviously the same species we have been routinely sweeping from experimental
field plots of lentils at New Delhi during February and March of 1968, We .

‘do not yet have a positive identification of this bruchid. All samples of - - -
seed that had been collected from the Pant Nager plots and brought to New Delhi,

" had been placed in glass jars with screw tops, which could not have been entereéed
by adult bruchids sfter the mature seed sumples were placed in storage. o

Although only one adult bruchid wes foun¢ in the 8 jers of lentil seed

samples when they were examined in December, 1967, and it was dead, and
‘removed at that time, approximately 3 months later, 120 adult bruchidswere
found in these 8 jars of seed. Since the jars were tightly closed during
this period, obviously there must have been eggs or newly hatched larvae in
or on the seed when it was examined in December, 1967. Since these seed
samples have been in containers impervious to entrance by bruchids virtually
ever since hervest, and since the species involved seems to be the same as
the one found prevalent in field plots of lentils in the spring of 1968, it
appears that field infestation, for this species at least, can be the source
of much greater infestations in storege. '

It is also of interest that at the examination of 29 March, there were -
more than twice as many bruchid adults (50) in the untreated checks as in
some of the individual treatments (21 in the DDT; 28 in the BHC; and 21 in.
the Diazinon). These represent indication rather than well-established '
scientific facts, but it does appear this perticular species of bruchid may
originate in mature seed as a field pest, and that a well-worked out program
of field application of the proper insecticide, may have real value as a .
control measure. _ o

 Examination of the dry pea seed samples on 29 March, 1968, shows a
relatively small adult increase from the time of the December, 1967
examination. The adults recovered were to all appearances Bruchug pisgorum
and since this is not considered a pest that will breed and incresse in .
mature, stored pes seed, these findings are logicel. The adults that were.

“found on 29 March,1968 may represent some that were mature, but had not
emerged from the seed, in December of 1967. : '

Again, it is of interest that this, as well as some other bruchids,

some of which looked like the cowpea weevil, callosobruchus maculatus,
.were found inpesting peas growing in experimental plots at New Delhi .
in the Spring of 1968. : o ST
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Protective Sprays to Pulse Crop Plantings

" On 11 February, 1947, the project Lathyrus and lentil plantings on the -
Experimental Farm at U.P. Agricultural University at Pant Nagar, India were
examined for noxious insects. The Lathyrus was well in bloom on this date, - -
and there were many small. pods on the plants. The seeds in the pods were .
extremely small at the time. Both blooms and pods were plentiful on the .-
" lentil plants, and in some of the pcds the seed had developed to a fair size. -

, ‘Populations of aphids, black in color, and apparentlyrAghig'ggbge, wgrea~: £f
. very heavy on both the Lathyrug and the lentils, and it was obvious that both - .
crops needed to be given a protective spray. - S ' o

 Spraying of these crops for aphid control was started on 11 February SRS
and completed on 13 February. The spraylng was accomplished with a L% gallon, . =
‘back-pack sprayer, with pressure maintained by hand-pumping. Insecticides '
'used were Diazinon and benzene hexachloride. Both were used at the rate of -
1 pound of actual toxicant in 30 gallons of spray per acre. . : )

- There was enough emulsifiable cohcentrate of the Diazinon available
“to mix only 4% gallons of spray. When this had been used, the remainder of
' the lathyrus and lentil plantings were sprayed with benzene hexachloride.

_ . These sprayed plantings were examined again on 25 and 26 February,1967.
. Those that had been sprayed with Diazinon were free of aphids, but those =~ -
‘sprayed with benzene hexachloride appeared more heavily inpested than prior
“to the spray application on 12 and 13 February. Apparently the benzene oo
hexachloride had not been effective against the aphids, and since the plants
were beginning to show the effects of feeding by the aphids, plans were made . .
- for dnother insecticide application (of Diazinon) to the infested plants as = =~
goon as possible. a . S S o

It was planned to make this application on 4 March,1967, but an = .
examination of these crops on that date showed that the aphid population
had virtually disappeared. Inquiry revealed they had not been sprayed since
the heavy infestation was observed on 25 and 26 February. Coccinellid larvae,
pupae, and adults were relatively abundant. The only logical conclusion was .
that the Coccinellids had cleaned up the aphid infestation during the preceding .
week. It was on extremely effective job - the clean-up was virtually 100 percent.
There was no need for spraying these crops on this latter date, and no :
applicdtion was made. - ’ ' < o

' These plantings were last examined on 25 and 26 Merch, 1967, and there S
was no indication that the aphid population was increasing again; live aphids -
were almost non-existent on the plants. This seemed to be a rather unusual: -
end almost startling case of effective biological control. It certainly
indicates that predators and parasites are taking their toll of noxius S
insects in India, and is doubtless reason for strong endorsement of selective ' . -
insecticides. - ' L




lema&ima

v During ‘December of 1966, there was opportunity to observe plantings
aof _pigeon peas, or "red gram" from the environs of Delhi (including an | -
area up to 150 miles east and slightly north), to Coimbatore, which is.
about 150 miles north of the southern tip of Indla. Obviously one of the..
‘major pests of this crop, and one which seems to be spread throughout
-.India, wherever the crop is grown, is the so-called "pod-borer."
Actually, this appears to be a complex of insects, which, I suspect
involves several orders. Probably the main culprit or culprits is-

(or are), lepidopterous in nature. I suspect two or more families of "
‘Coleoptera are involved, including the Bruchidae and Curculionidae, and

- there appears to be at least one species of Diptera.

This insect complex, as the name "pod-borer" indicates, is responsible
for boring into the pods and damaging or destroying the developing seed.
As high as 90 percent loss of seeds was observed on plants in some experimen-
tal plantings in Coimbatore. Obviously, early attention should be given to
,tha control of this insect complex. _

- Another pest which attackes this same crop is a black thrip (identity
‘unknown as yet). These thrips have been found inside the blooms of the pigeon
pea plants, at a certain stage after the flower petals have opened, but
before the flower has withered frequently as many ag 50 to 60 thrips have
-been found inside a single blossom when it was opened, and these plants do -
not have large blooms - certainly no bigger than a pea plant does. These
insects also seem to be geographicaelly wide-spread as pests of this crop;
ranging in agricultural areas from the North to the South of India.

The damage done is doubtless rather insidious in that there is no
apparent feeding injury. The damage probably comes from a blasting of the
blooms, and consequent failure to set on what would otherwise be a normal,
-full -complement of pods.

~ As long ag the thrips are inside the blooms, where obviously they
]spend most of their time while associated with the pigeon pea plants,
_they probably would -be difficult to reach effectively with non-systemic
[insecticides. Such materials as dimethoate or demeton may have the most
“promlse.

Another insect that apparently is doing some feeding on the blossoms
of red gram or pigeon pea, is the larva of 2 small blue butterfly, some-~ . - -
times known as the "bean butterfly", and which has the scientific name
Lycaena baetica. It apparently lays its eggs on some outer portion of the’
bloom, and when the larva hatches it bores through the petals to the A
interior of the blossom, and feeds there until full-grown. The blooms, L
of course, are blasted, and worthless for production. RO




‘It was found to be a pest of cowpeas in Iran during the summer of 1966
]where it was feeding on, and blasting the blooms of that crop. There was
;also evidence it was doing gome pod-boring of cowpeas there. ’

; While sweeping weeds neer experimental plantings of pigeon pea at
Coimbatore, in Southern India, the adult butterfly was taken in large

‘numbers. In addition to blasting blooms, this insect is also probably

resnonsible for some of the pod-borer damage to pigeon peas.

‘It is very likely that one or more gspecies of Coccinellids in this

- country are guilty of extensive leaf-feeding on crops. One species has
“been noted feeding extensively and voraciously on.the foliage of a weed
-bost on the farm et U.P. Agricultural University at Pantnagar, about 155
miles east of Delhi, It was skeletonizing the foliage of the need host in
much the same manner the Mexican bean beetle (Epilachns yarivestrig) does
bean foliage in the states, This foliage feeder is very probably of the

- genus Epilachna, but may or may not be varivegiris. The pattern and
number of spots on the back varies widely, and authentic determination is
pending, The finger of suspicion points to some other Coccinellids as
probable vegetarians also.

Insect vectors of virus diseases on pulse crops, are of course
present, since viruses have been reported and noted as wide-spread. The
' most probable vectors are: (1) - aphids, several species of which have
been noticed infesting experimental pulse crop plantings; (2) jaesids,
or leafhoppers, which build up high populations on some pulse erops, -
and (2) True white flies or Aleyrodids, which have been identified as
the vectors of some of the pulse crop viruses. , :

Miscellaneous

- A portable light trap (20 percent "black" or.ultra-violet light)
has been operated intermittently in New Delhi asince arrival here in -
‘October,1966 Travel and electrical problems interfered with planned

nightly operation of the trap. It is planned to put the trap in

-operation on a nightly basis as soon as possible. This is a rather
effective way to get a cross-section of the night-flying insect fauna
of an area. .

‘Travel in various perts of India has provided an opportunity for
general insect collecting by sweeping with a standard net. . i

_ ' All of this insect material is being sorted, representative series
of all collected are pinned and labelled, and will become the nucleus.
of what it is hoped will eventually be a Project insect collection,

'not only of pulse crop insects, but representative of the general- insect

fauna in areas where we work. -
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~_ The three most important summer, or kharif pulse crops  are'mhngbééﬁ§ﬁf;
(Phageolug sureus), urad beans (Phaseolus mungo) and cowpeas (Vigua Sinensis)

o Experimental plantings of these 3 crops were made during thé‘firsﬁ“apdf‘
second weeks of July, 1967, at the IARI farm, New Delhi. o

Flea be es

: The first insect problem that developed on these crops after the plants
emerged, was flea beetles. The insect is light brown in color, and habitually
is very difficult to find on host plants during daylight hours. Apparently
it is primarily e nocturnal feeder, and during the hot days protects itself
by hiding under the soil surface in close proximity to the plant or plants
where feeding took place during the night. Positive identification of this
flea beetle has not yet been obtained.

These insects must almost literally sit about and wait for the emerging
sulse crops, which were up last year by the middle of July. Severe foliage
injury was done to very young plants, sometimes while they were still in the

cotyledon stage.

First attempts to control these flea beetles consisted of foliar =
applications of both DDT and carbaryl (Sevin), applied as wettable powder
sprays. DDT was applied at rates varying from one to two pounds of actual
toxicant per acre, and carbaryl at rates of one to 1% pounds of toxicant
per acre. o : a

Intermittent, but frequent, and heavy, down pours of rain made it virtually
impossible to maintain any sort of spray schedule. Heavy rains frequently i
closely followed, or even interrupted, spraylng operations, and with the.
thought that the insecticides had been washed away, an application was
frequently repeated within 24 hours. o

Surprisingly enough, within a period of one week after application,’
very definite symptoms of phytotoxicity appeared wherever the carbaryl was
applied. The phytotoxic symptoms were much more severe where it was thought
the first application had been washed off by rain, and was repeated in a day
or two. Symptoms were a stippling of the foliage with resultant necrotic
spotting, and in severe instances the follage was twisted and distorted
as well as burned. Symptoms were shown on mung beans, urad beans, and cowpeas,
with the latter generally showing the most tolerance to the insecticide. ,
"Since the formulation of carbaryl was a wettable powder which ordinarily would
‘not be phytotoxic, this effect could only be attributed to the extreme heat and
humidity at the time the applications were applied. : »

This somewhat disturbing occurrence caused the curtailing of the use. of .
carbaryl during the kherif, or summer season, until it is determined if there
are some tolerance limits within which this material can be safely used under -

' these climatic conditions. '
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;. Sinte.the rains made dn attempt to schedule- reguler applications of
a’non-phytotoxic material like:DDT rather frustrating, another approach was:
trieds . o0 T R

' This approach invclved some exploratory tests at the time the pulse
crop plantings were made for the kharif season early in July. Granular -
phorate (Thimet) and Temik (UC21149), were applied in the drill rows with'
‘the.seed. Both of these materials are systemic insecticides. Both were
applied to 10 row plots, 15 feet long, of cowpeas and mung beans., The

seed was dropped in planting furrows by hand, and the granular insecticide
materials scattered along the furrows, in the same manner, The insecticides
were intimetely mixed with the seed. Both materiels were applied at the
"rate of 2 pounds of actual toxicant per acre, as nearly as could be estimated.’
-The' distribution of the insecticides, by the nature of the application, was-
‘uneven. This was reflected in a spotty phytotoxicity, evident in an uneven -
-pattern along the treated rows. ' S ST

- There were 4 replicate plots of each of the 2 treatments, and 4 of un-
. treated check plots, in each crop (mung beans and cowpeas). ST

. - Excellent control of flea beetles, as measured by foliage injury, was -
‘obtained with ">th materials for approximately 6 weeks after planting. Treatea
plots, for t entire period, showed practically no evidence of flea beetle -
feeding on ti-foliage. This was true of both crops. Foliage on untreated check’
plots of both crops, on the other hand, was thoroughly shot-holed, and badly .
Jriddled by flea-beetle attack. o L e

 The phytotoxicity was characteristic of qrganic phosphate systemics .-
applied as soil treatments, even though Temik is a carbonste. It was typically
& ‘browning and necrosis of the tips and edges of the leaves of the young : -
plants, and sometimes an irregular stippling of.the foliage with small, - =
- brown necrotic spots. In no case was the phytotoxicity observed to be severe, -
.and the plants appeared to out grow it without deleterious effects.

... At the stage of growth approximately 4 weeks after planting, the - ..

‘plants in the treated plots were about twice the size of those in the untreated
: checks. This applied to both the plots treated with phorate (Thimet) and '
those treated with Temik (UC-21149). The only appsrent reason for these C
.differences in plant size and vigor was the comparatively heavy feeding damage ™
on the foliage of the untreated checks. '

. 'This method of flea beetle control showed much promise, and, as a o
result, some further experiments were set up about one month after the first
ones were planted. Four granular, systemic insecticides were used in the second
test, The materials were Disyston, Solvirer (more commonly known as systox or
demeton), phorate or Thimet, and Temik (UC--21149). These were applied to the .
80il in furrows in which seed was to be planted, in 4 replicated plots of each
treatment and untreated check, at rates of one half, one, and two. pounds of -
toxicant of each material per acre; 20 treatments (including check) for each
orop. (mung beans and cowpeas). o . S
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jif*"'This experiment was planned with 2 objéctives; (1) to compare the
'efficiency of the 4 insecticides, and (2) to see if effective flea beetle
- eontrol could be obtained at an application rate low enough to entirely -

obviate phytotoxicity.

“° It is regretted that misfortune was the lot of this second experiment.
The young plants emerged nicely, but shortly thereafter, very heavy and

" frequent rains flooded our fields, for which there was inadequate drainage;
‘the soil applications of insecticides were leached out; in fact, they were
_probably literally washed away from the plots, and there was almost complete
'plant loss, due to water actually standing in the fields constantly for over
3 weeks. These crops do not tolerate such excessive moisture, and the ex-

perimental plenting was lost before any information could be obtained from it.

_ However, the original planting showed such outstanding flea beetle
control that it is felt there is considerable promise in the use of these
. granular systemic insecticides as soil treatments, and comprehensive
experiments along this line are planned for the 1968 kharif season.:

1Protective Sprays to Pulse Crop Plantings

L During the latter part of July, and during August and the fore pert
‘of September, 1967, a number of sporadic, smell, and apparently incinient
"infestations of red aphids (species determination not yet received) broke
out, appeering exclusively on various experimental plantings of cowpeas.
Although the infestations, when found, were generally localized and
contained, the populations on all infested plants were very high,
indicating & highbiotic potential.

A1l infestations were sprayed with Diazinon at the rate of 1/2 pound
of actual toxicant per acre, in 30 U.S. gallons of spray per acre. The :
-protective spraying wae finally extended to cover the entire field of cowpea
- germ plasm, which was about one and one half acres in extent, and in which -

a number of small, localized, but wide-spread infestations appeared, about

the middle of August. No plots were experimentally sprayed for ephid control;™
* the spraying was all protective in nature. '

. The Diazinon proved extremely effeqfive»against’theée aphids, in .
some instances apparently completely controlling infestations a few hours
. after spraying. ' S : » R

. Cbservations:

- - About the middle of August,1967, examination of the foliage of some
‘experimental cowpea plantings at New Delhi revealed the presence of a small
- leaf-miner (larva) which was quite prevalent and wide-spread. The leaves
were mined and blotched in much the same fashion as sugarbeet foliage is in
- the states, by the Dipterous spinach lesf-miner, Pegomya hyoscyami. The -
leaf tissue between the upper and lower surfaces was tunnelled and eate:
“out. The loss of effective leaf tissue on cxamined plants was estimated
~at from one to ten percent. : : L
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. The larva was small, red in- color, and attempts to rear adults from
,jthem during the 1967 Kharif season were unsuccessful. Some preserved CoT
larvae were sent to the U.S. National Museum and identified as Lepidopterous,
‘and of the family Gracilarridae. Doubtless a specific determination can be
obtained when some adults can be reared (or otherwise obtained). :

. No control work was attempted ‘against these leaf-miners during the -
1967 Kharif season. It may not occassion enough damage to require control,'fff
‘but a close watch will be kept for its appearance in the 1968 Kharif season, -
and if control appears necessary, some insecticide tests will be made. e
against this insect.

. Other crops were examined carefully to see if this leaf-miner was.
‘hosting on them, but cowpeas were apparently the only cultivated pulse
crop that was being attacked in the New Delhi area.

While in Hyderabad, India on 18 August,1967 occassion was taken to
examine some experimental plantings of pigeon peas. These represented
'a selection of a number of lines or varieties from our germ plasm stock -
that had already looked promising irom a plant breeding stand point, and
that were to be screened for tolerance or resistance to insect attack.
They had been planted approximately 20 June, 1967.

At the time of examination these plants were from 6 to 10 inches-
tall, and had received excellent care from an agronomic stand point.
The planting had received no insacticide applications, and of course was -
to receive none during the life of the plants. Observations made were B
general in nature since a planting plan was not available.

The plants had suffered moerate to severe foliage damage from what
was presumed to be flea beetle attack. _ el it

There was a moderate inciderce of a leaf-roller or leafbtier, although
this was not causing severe injury. A number of the rolled ‘leaves were-
unrolled, but no larvae were found. Apparently all larvae had pupated, and
possibly also emerged as adult moths, - :

There was considerable evidence in the form of trails in the leaf o~
tissue, of the recent presence of leaf-miner larvae. Here also, although
a number of leaves were broken open, no larvae or pupae were found,
Full-grown larvae had either dropped from the leaves to pupate, or had -
pupated within the leaves and the adult flies (if a Dipterous leaf-miner)
had emerged. :

General observation indicated there were some differences between lineSf3
or varieties in the incidence of symntoms of feeding of the various-insects::
mentioned above, but no effort was made at that time to get specific detailed.
information without a planting plen, :
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S The light trap (20 percent black 1ight) was ooerated nightly in
" New-Delhi during the Kharif season, starting on 1 July,1967, and :
- - continuing throughout the remainder of the calendar year.

e The insect catch was heavy practically every night, and strangely
‘enough, some of the heaviest catches were taken on nights when there .
.was intermittent, but heavy, and sometimes continous rain. These nights.

.- were very warm in spite of the rain, with the minimum temperatures -

“ usually from 83 to 38 degrees (Fahrenheit). Apparently the insects found
.. these warm, humid conditions desirable for flight, and possibly other

activity.

: On most nights the major portion of the catch was Lepidoptera,

" although occassionally there would be heavy movements of Coleoptera, :

- Orthoptera, and sometimes Homoptera, with correepondingly heavy catches s
‘in the light trap. ,

. - Representative series of all types have been pinned and labelled
~'for the Project collection, and the remainder sorted and stored fbr

a}future need, use or reference.

S There are some insect enemies of collected and dried specimens which
got into some of the stored material and did considerable damage, and

caused appreciable loss. The major culprit was a small red Tenebrionid,

the red flour beetle, Tribolium cagtaneum. Steps were taken to eliminate

- them in the collected and stored material, and to prevent future infestations‘
~ of these devastating little creatures.

: The pinned and labelled Project collection now numbers between 5,000 .
~ and 6,000 specimens. The next, and very important task will be to get
_;identifications on as many species as possible, and get the named epeclmens '
_properly arranged in suitable storage cabinets. -






