AGENCY FOR INTERNATIONAL DEVELOPMENT FOR AID USE ONLY

BIBngcA;’r'fRN;ﬁfé"|7w°uzT°°§;|EE'r | VOsreH #E

wsusseer | ‘Soniale | | Y-AF00-1400-G570

CLASSI-
B, SECONDARY

FIeATION | 4 aricul ture--Plant production--Legum1nous grains and vegetables--Asia

2, TI'I'I-E AND SUBTITLE

Progress report: 1968

3, AUTHOR(S)

-(101) USDA/ARS Regional Pulse Improvement Progect (Iran India)

"4 DOCUMENT DATE 5. NUMBER OF PAGES | 6. ARC NUMBER
1969 ' 1 253p. arc IR633,3.R336
7. REFERENCE ORGANIZATION NAME AND ADDRESS
USDA/ARS '

2. SUPPLEMENTARY NOTES (Sponvoring Organization, Publiahets, Avallability)
(Research summary)

9. ABSTRACT

'.1o. CONTROL NUMBER )

PN RAA-923

‘111, PRICE.OF DOCUMENT

<12, DESCRIPTORS Lo

CAsia’

‘“ 1‘3.»'Pno.|sc'r NUMBER

~,[1a conTRACT NuMBER

"PASA RA(AJ)3<00 Res.

5 Grain 1egumes .y

" |18, TYPE OF DOCUMENT -

AID BOO~1 (4e74) 00



REGIONAL, FULSE IMPROVEMENT PROJECT i

' Department of Agriculture, Agricultural Research Service

y: ngency for lnternational Development

Cobperating

.;~In'dia; "f-_'f

1""I.dian Council of Agricultural Research
_’Indian Agrioultural ‘Research Institute

':Agricultural UniVersities

State Departments of Agrieulture

.;;Ghazvin Development Proiect;

Khuzestan Pilot ProJect‘



}"j’ Aaministrative

.'.‘]"‘P. H. Va.n Schaik
“G. M, Hormer
‘B, A. Ryan. (Mrs.‘
'fJ. Afshar '

' Br'eeding

:American position Vacant sim e g

H. Schaybani

M. C. Amirsheahi

M. Moaddab

M. Khosroshahin

~ J. Jafari

A. Ellini

.M. Taghavl Baya.’c
P. Parvaneh

- M. Niknejad
M. Shishegar -

‘M. Chehrenegar -

Soils-Agronoml_‘

G. M. Horner
. H. Sarazdaghi =
A Solar-e-dini'
M. Mo,jtehedi ’
"‘Pa'h‘holog
_.;"w. J. Kaiser, b
. F. Eskanderi .
+’M, Okhovat '

,':“"_:,D‘, 1Da_ne‘sh/’ : ‘2
_.’K. Ezedpaneh' -

i;“:-Regional Project Coordinator
~Iran Project Leader - ' . .
‘. Administrative Officer - . -“f'-“f,
'».‘Z;‘Gover'nment Relatlons Advisor:

Kara.j College
‘Kara]J College ;
COI/Plun Organization

GOI/Plan Organization . |

G0I/Plan Organization

GOI/Plan Organization
GOI/Plan Organization .
Ministry of Agriculture
Pahlavi University

Dez Pilot Project, Khlizes‘ban
Ghazvin Development Pro_Ject

..v,RPIP .

‘jKaraJ College ’
,»‘_Karaj College N
'GOI/Plan Organization
“Pahlavi University

RPIP

“Karaj College _
GOI/Plan Organization -
- GOI/Plan Organization. °

Pahlavi University



‘fv'k,'(CQntinﬁed)“i_" Ll

 Ertomlogy

, T‘IRPIP ‘

;;;.Esmaeli o T-Karaj College
«'H;f"Sepasguzarian ‘Kara] College
M. Omidvar . . .- Pest Control Research Institute
‘K. ‘Kamali L 'GOI/Plan Organization -
G. R, Rassoulian - GOI/Plan Organization
‘8. Sherifi Pahlavi University
A. Ascari = - . Pahlavi University .

| Quantz EREa
;H. Hedayat paas Nutrition Researoh Institute
;N. Sark:lssian (Mrs.) Nutrition Research Institute



' PERSONNEL and COOPERATORS'

INDIA

Administrative

' ff’Regional ProJject Coordinator":‘}i

“P. H. van Schaik
“..Administrative Officer

*W. E. Lansing
~R. K. Sharma

P,
R.
-~ A.

C. Bector
Gopalan Krishnan
R, Ramani

- Breeding

K.
V.
: R.
"D,
X,
H.
v.

S

L.
8.

H., Evans

R. Gadwal :
K. J. Narayan
N. Sajnani

L. Jaglasi

L. Chablani

K. Madan

R. Dass
M. Jeswani
P. Singh

‘R.
: C."
So
‘A-
. A.

G.

- 8.
P,
B,

F.
Bu
K.
: J-

1 Soils-Agropomy -

J. Davis
8. Saraf

N. Kapoor

Narayanan
Parkash
Banda (Miss)
L. Choudhury

"C. Bhatia

M. Sharma

Pathology_ .

Jo Williams =
Baldev
S. Amin

- Administrative Assistant R

Senlor-clerk -

| ~Clerk

mypist

. “RPIP

-RPIP

~“'RPIP
"“REIP
/RPIP

" ‘RPIP

 RPIP.
* GOT/AICPP - IARI];,

GOI/AICFP - TART:

i RPIP':
~'RPIP:

" .RPIP.

:* RPIP.
RPIP
" RPIP .
GOI/AICPP - IARI‘

' GOL/AICPP - IART

b GOI/AICPP - IART

. “RPIP
" RPIP
" 'RPIP

oz - g




fK. E.<Gibson
A ‘K. Raina -(,,
V. Motwani (Miss)
H. P. Saxena

-bBiochemis‘or

| o. | Krober

INDIA

Continued)

" RPIP
“'RPIP:
‘QRPIP . “n
: GOI/AICPP - IARI (Sinc 3 July 1968)

RPIP.



Introduction:

- IRAN

Varietal Improvement oo

Soil

En'tOHIOlogy OCOO000.0"-’0..‘..‘00’00“..00;Vi.l;

’ Summary .oo-oooo-oooooooo.ooooo‘
Pestl.cide Recommendations o.....
_Insect OCCUITENCE «eseessvecsess
‘Pestlelde Trials of Signifioance,
Crop_ Production Ceestaveenesniens

C}lickpeas o.ooono-o.oooooo

Plant Populaticn DenSity ‘eeeeew s e o‘ . vo v oo e élo‘o S o." ‘o'

;Irrigation - Fbrtilization .;..........

SR N E NN R RN N NN NN NN N

Lentils .‘.........;.

Beans .OQ'CO..Q.......‘...
Broadbeans ceeeseescsvesss
Cowpea.s -o«oo;oooo-o.oooo:':
Mungbeans seeecvececnsces

.O.'..OBI 'l..'.l...l....
- il

and CI'Op Management‘ ‘. o";‘."“-‘o_c o‘o' .o c ot‘o on- oooc - o-o :‘;4. cevevssas .,.‘. o o‘ul- eevss 51’

Summar.y .'O‘I.I.........'.......'.......’......Q."l'....'........'.... 5‘1

Date of Plarlting -oooooocu.cootonoooﬁo'o".o

....IO..‘l.‘....'lO.lQ. 51

Herbicides ............'....‘...........

".."...'.......I....... 58

veseevescensssense 62

Beans -oon.o'coooooco--ooo
Broadbeans QQQOQOUQ[' .

Stored Pulse Pests ....;...... o0


http:cgecec~ccggecgeg.gggg**ggggg.gg

arietal Improvement PP

"Germplasm
‘All-India Coordinated Yield Trials
Other Activities trecessesecenaae

_’ '_"and Crop Management .... _. cerieesls
{éﬁmmary‘..,....a..;-Q.};;;.;;.};;.
:Rabi 1967-68 ..O.l..ll.t"..l.;.;;
Fertility-Spacing Experiments ...
Fertility-Inoculum Experiments ..

Phosphorous Placement .seeceeceecossaces
Weed Control Trial -oo.cooac-,iio-ﬁ,';;

Summer 1968 ono..0.0.o'coooooo.;;;;u;;;;;; ..
SpaCiDg-F@rtility TrialB oocooo.--..oo-ouool'

Foliar Application of Phosphates seceececessesie 153
Water Requiremen® of Summer Mungbean e.eeeeeesss 154.
Pot Experiment on Placement of Phosphorus ... . . . 154
Summarization of Summer Season 1968 Results ... oo 154
Kharif 1968 ....................................;. <o 155
Fertility-Spacing Experiments .cceececsecovencecs oo 155
Fertility-Inoculum EXperiments .eeeeveesssssssssss 1163
Deep Placement of Farm Yard Manure and Phosphorus 2172,
Chemical Weed Control (Delhi) ceeveeececececcioseais 173
Effect of Simazine on Protein Content of- Pulses e 180

Foliar Application of Phosphate cecsecscresersacanons
Effect of Ridging on Plant Growth .v.ieeseese
Soil Treatment Trial creessesesnseseneneney
Plant Environmental Studies sesains

e?iPlant PathOlogy eeceessvsonsee i

Summary
Chickpea sesecnce
Pigeon Pea ¢eeues
Mungbean ...,
Urd bean ssceve

Entomology .
Summary eseesee
Rabi 1967-68 ..'..
Kharif 1968 veves

?quality opouot\of“



‘Teble

Table

Table .

Table
Table
Table
Table
Table
Table

Table-

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Teble

Table.

Table
Table
Table
_Table
Table
Table
Table

Table.

Table
Table
Table
Table
Table
Table

Table-

19.
20.
2l.
22.
23.
2k,
25.
26.
27.
e8.
a9.
ml
31.
Je.
23
34,
25.
36.
7.
37A.
8

38Ao

N Lentil Advarlced Yield Test, Gha.ZVin ..0...'..0.,..!...0.
Lentil Advanced Yield Test, Varamin .......................;L

' mipms

:Y¥V£fiétﬁi'1hpr8vément

'-‘Lentil Preliminary Yield Test, Ghazvin ...............a...;;ff

Lentil Preliminary Yield Test, Karaj .. .........;...}.

Lentil Advanced Yield Test, KaraJ seecececssscscccssaccsccene
Chickpea (Black) Preliminary Yield Test No. 2, Karaj ceeeeee
Chickpea (White) Preliminary Yield Test No. 2, Karaj «ceees.
Chickpea (Black) Preliminary Yield Test No. 1, Karaj scceeee
Chickpea (White) Preliminary Yield Test No. 1, Ghazvin .....
Chickpea (White) Preliminary Yield Test No. 1, Karaj sceeees
Chickpea (Black) Uniform Advanced Yield Test, Ghazvin ......
Chickpea (Black) Uniform Advanced Yield Test, Varamin ......
Chickpea (Black) Uniform Advanced Yield Test, Karaj «ceseces
Black Chickpea Uniform Advanced Yield Test ceeeeveecacannces
Chickpea (White) Advanced Yield Test II, Ghazvin ceeccecsces
Chickpea (White) Advanced Yield Test II, Varamin cceeeecsess
Chickpea (White) Advanced Yield Test II, Karaj cesssssesenes
White Chickpea Advanced Yield TesSt II ceecesccescaccasesscsns
Chickpea (White) Uniform Advanced Yield Test, Ghazvin ......
Chickpea (White) Uniform Advanced Yield Test, Varamin ......
Chickpea (White) Uniform Advanced Yield Test, Karaj cceceese
White Chickpea Uniform Advanced Yield Test ccoveccccnncosscse
Chickpea (White) international Yield Test, Ghazvin ..ceeeeees
Chickpea International Yield Test, KaraJ sececescesccccecens
Beans (Pinto) Preliminary Yield Test, KaraJ cevececccececses

Beans (Red) Preliminary Yield Test, KaraJ ceccceesscccecocse
Beans (White) Preliminary Yield Test, Kara) ..........;....;*
Beans (Pinto) Advanced Yield Test, Varamin ceeceeccsssssseos
Beans (Pinto) Unirorm Advanced Yield Test, Karaj eceeeecesess’
Beans (Red) idvanced ~izld Test, Varamin .eeeeececessessonss
Beans (Red) Uniform Advanced Yield Test, Karaj eeecesssscoss
Beans (White) Unlform Advanced Yield Test, Varamin ....ecees
Beans (White) Uniform Advanced Yield Test, Kara] .......;..;
Beans International Yield Test, Karaj ......................~ ‘

Broadbearl Yield Test, Dezml ...D....l................l'.'.'

Cowpea Preliminary Yield Test, Kara.j o-oo.oooooo-ocouooocoo"" .
Cowpea Uniform Yield Test, Varamin ....,...................;_:,H

Cowpea Uniform Yield Test, Varamin .ceceeecssees
Cowpea Uniform Yield Test, KaraJ ccescecscscss
Cowpea Uniform Yield Test, Kara) .......;.....l”“ o'ee




-~Table " 40.

L 430

o ’;;._46

o 8.

, g,

'Relation of Date of Planting to Yield of Pulse Crops ...

Fable . bh.

‘Mungbean Preliminary Yield Test, KaraJ ...

Mungbean Advanced Yield Test, Varamin-,
Mungbean Advenced Yield Test, Karaj ...

Soil and Crop Management

Relation of Plant Population Density to Growth of Chick=.
peas ...'..l..'.'!...l-.l0.l..l..‘..l.l.'!"O.Q.‘l......‘l‘l“,:1543»;
Relation of Plant Population Density to Growth of Dry- ‘

DEANS 4etrrossrsesesasssaansensssnasscssassossssascessecsdas 550
Relation of Plant Population Denslty to Growth of Cowpeas oo’  56_{
Effect of Herbicides on Weed Control and Yield of Pulse S
CI"OpS ooooo..oo--o-ooooo--o.ocooooooooonn-o--o-c-ooo--'o-pc- 57
Influence of Irrigation and Fertilization on.¥ield of - . .
ChiCKDEaS seesseeessscrsacsorsecssssscesssononcsaiosassoncase: 59
Influence of Irrigation and Fertilization on Yield:of R
Dry bea.rls o.o.--oo-o--o'--ooooooo-oo.-o--toooo'on-ocooo' S

Influence of Irrigation and Fertilization on Yield of -

COWpeaS oc-ooooco.otoo'ooolocooo;gol.c'l't'o‘cio"'oo-‘é'ot.‘oo“of“r

Plant Pathology

Effect of Four Viruses on Yield and Percent Protein in: S
Seed From Three Bean Varieties in Field Inoculation Tests .. 65
Observations on Seed Transmission of Bean Common Mosaic ey
Virus and Effect of Virus Infection on Yield in Sixty-one
Collections of Bean Seed From Bazars Located in Various L
Areas Of IPan seveeesessesccsscssssessesssssassccssasnannnce 01
Transmission of Pea Leaf Roll Virus to Healthy Broadbeans: . -
(Vicia faba) by Three Species of Aphid Which Infest Pulses

in Irarl 000006000008 00020 080000 CRIIVIIEIOTIRNSIOIERPOEOIEOEOROIORSTEOIEOIODROOTSOES 67
The Length of Time Required for Aphids (Aphis craccivora) B
to Acquire Pea Leaf Roll Virus from Diseased Broadbeans .... 71+
Transmission of Pea Leaf Roll Virus by Aphids (Aphis B
craccivora) in Different Stages of Development to

Healthy Broadbearls s es e st e ssetNe e e RR ISR RRONOESRSR N 72'

Observation of Initial Seed-borne Infection in Broadbean
Plantings (Variety Algerian) by Bean Yellow Mosalc Virus
(BYMV) in Tests at Dezful, Iran for Two Consecutive Years
Effect of Bean Yellow Mosaic Virus and Pea Leaf Roll Virus
on Yield of Broadbean (Variety Algerian) in Field and ,
Greenhouse Inoculation Trials at KaraJ eceeecesccocecsececs cee
Effect of Four Viruses on Yield, Mortality and Protein
Content (seed) of Chickpea (Variety Ghazvin) in Field . -
Inoculation Testc at Kara) ceseeececscscccossssescnscssse




‘Growth -and Sporulation of One Isolate of Ascochyta rabiei

4n Petri Plates Contailning Different Culture Media for i3 o
Days in the Dark at 259C -uveeceseesosassosastoctoctonnsnnn 89
'Effect of Bean Yellow iosalc Virus (BYMV) and Cucumber R
Mosalc Virus (CMV) on' Disease Severity and Seed Yields in.

30 Lentil Lines Included in an Advanced Yield Test at

Varamin in 1968, and Subsequent Xeaction of These Lines .

" to Lentil Isolates of Each Virus in Greenhouse Inoculation

Tests '.....ll.....l......t...II.l...."C.........l.ll...l.l 9]

'Entomology

Effect of Four Insecticides on Aphids Acyrthosiphon .
Sesha.niae POpulation on COWpeaS oooco.ooc‘oooooo-oo‘ooc.ooooocu - 981
Effect of Five Insecticides Against Aphids Acyrthosiphon S
s 0 sesbaniae on Lentils seveissecssscsesesreececnaiisereseasio 99
DPable - 62. Effect of Five Insecticides Against Thrips on Lentils ...... 100
Table - 63. Effect of Four Insecticides on Thrip Populations on L
T LentIls ceseeevecesssssscsassssssescscscssssssissecncensesss 101
Effect of Insecticides on Heliothis armigera (bollworm) on o
CHLCKDEAS «evseeesesocsoscssonssasanssssasssssassssscsssscns 102
Effect of Date of Planting and Soil Temperature on Seed .
Corn Maggot, Hylemia cilicrura, Damage on Dry beans ceeceeees 103
Effect of Seed Treatment Before Planting Using Two - 0
Insecticides on the Seed Corn Maggot Hylemia cilicrura on R
Dry bean PLOtS seeesesessasessccssssasassssssssonsossssasans 103
Effect of Pesticides on Mite Populations, Tetranychus S
bimaculats, on DIy DEanNS eeeeeesessssssssesssencssssessnses - 105
Effect of Pesticide on Mite Populations, Tetranychus LR
bimaculatus, on MUNEDEANS seecscescscacssssssscsasssssasnsoss 107
Differences in Emergence of First and Second Generations =~ /%
of Bruchids (C. maculatus) on.Several Varieties of Cowpeas - .
amiMmgmmm..u.n.n.".n.”.n.u.“.”.u.n.“.“.n‘IDQ

Varietal Ir'nprdveh:éntg

:Yields,in Kilos Per Hectare, Chickpea Coordinated Yield
LTI‘ia]-S"“........--........}
;Yields,in Kilos Per Hectare,ﬁLentil Coordinated Yield
Tria]-s .I.I.'...I.I..l....'.'l"...ll'DOOOlOOI.ll.....C......‘~>v “
Yields in Kilos Per Hectare, Pea Coordinated Yield Trials .. ‘119
Yields in Kilos Per Hectare, Mungbean Coordinated Yield : ‘
Trials .-o-.-onoooooontn--uuoouonuo'oc..-ot-o.co-aoo.onc-ooo"\';
Yields in Kilos Per Hectare, Urdbean Coordinated Yield
‘TriaIS‘I...l.....ll...'...lI.Ql..Q."...l..'...........'l..l

Yields in Kilos Per Hectare, Cowpea Coordinated Yield

’Tr'ial-s ....".....'..l.......“.....II...."...."......"‘




.
79.

85,
 86.
8.

88.

- 89.
" %.

‘Effect of Between Row Spacings and Fertility Levels (main =~
" treatment) and Plant Spacings Within Rows (sub-treatment)

‘on Yield of Chlckpea (Cicer arietinum), Delhi, Rabl .ecevees 'l
Effect of Different Between Row Spacings and Fertility

Weigh‘t of Fresh Green Weeds in kwa -o-oooonc.oco‘.ooooo"ao’c"o‘ "

' Average Yield of Treatments (kg/ha), T-21 and Germplasm

Soil‘ and Crop Management

Levels (maln treatments) on Yield (kg/ha) Lentils, L
Ludhiana, Rabi R R L L E LR
Effects Due to Plant Spacing Within Row (sub-treatment) on .
vield (kg/ha) of Peas at Hissar and Pant Nagar, Rabl ...... o
Effects Due to Row Spacing and Fertility Levels (main .
treatments) and Within Row Spacing (sub-treatment) on _
Yield (kg/ha) of Peas (Pisum sativum) at Hissar and Pant
NagaI’, Rabi .tll...c.o'outIQI.'oo.c.!Ooloo!.ll.t.'o.oﬁl..“.:‘cv" s
Effects of Different Levels of N on Yield (kg/ha) of g
Chickpea, Delhi, Rabi o.o.ono.-tco.o.l'llo.'l..0.0.‘.Q'!'Qllcj,‘.;'v".‘ ).
Effects of Different Levels of POy on vield (kg/ha) of © %
ChiCkpea, Delhi; Rabi sees8sessesetessBRsGSIERROIOOETOETR .e r-':c"v- o.:-fo n
Effects Due to Interaction of P205 and K20 on yleld (kg/ha) g
Of C}lickpea, Delhi, Rabi .ooco.'occooooloonooooco'ooo-i.0‘{'00;.-.,[:‘. DA
Effects Due to Different Levels of N on the Yield of S
Lentils in kg/ha at Ludhiana, Rabl ceveen sessssveesnee oo'oooo'_:u.,‘ 4 ;
Effects of Different Levels of P on the Yield (kg/ha) of’ ' -
Lentils at Ludhiana, Rabl seeeseecesscsccsssossesssssnsasees LHE
Tnteraction of N & P on Yield of Lentils, Ludhiana, Rabl ... 143"
Interaction of N, P205 and KPO on Yield of Lentils, - Cn
Ludhiarla, Rabi --c-oonoooo-o:oo-ooooooot-oooonno-obo-n-.-'o'l.o‘!."lqlf‘V"i
Tnteraction of N, P, and K on Yield of Peas, Hissar and Co
Pant Nagar, Rabil Ql.ocnoooloto.ctco.o._"lt.l"o.....‘..O'C'Qyt.ol\!""”lag_;l;;
Weed POpula‘bion per 2. 50 Sq. Me'teI'S sesevecsee cevenns . c- .ll :

Effects of Different Between Row and Within Row Spacing.
and Fertility Levels on Yield of Mungbean variety Pusa

' Baisa.khi, Delhi’ Swnmer .Il...tl'.l!l.l.'l..'.....O‘..'..I.’IQC‘";':

Effect of Different Doses of Phosphates Applied Through
Soil and Foliage on Yield of Mungbean variety Pusa e
Baisakl‘li’ Su’r‘mer ll.'l_..l......h-.....l".ll'..lll..‘."’l "»lv‘.'.i..""v‘i. 4

Lines, Pigeon Pea, Hyderabad, Kharif (ce:vsezsaccsccccccce o137
Effect of Varying Plant Population Rates, Row Spacings, R
and Fertility Levels on Yield of Pigeon Peas, Variety T-21, =
Pant Nagar, KNalif v.eeeceesecssscssesscssssnsseasssscsssves. 1
Effect Due to Between Row and Within Row Spacings on Yield ‘-
of Urd bean at HISSar,; KNAPLE «.eessserececsssnnnssasasssass 132
Effects Due to Different Fertility Levels (main treatments) .- .
_and Row and Plant Spacings (sub-treatments) on Yield of ..~ ..
Urd beans Variety T-9. Hissar, Kharif




Table
'I.‘able

" Mungbean, Variety No. 54, Ludhiana, Kharif ...ceieieacsasas
Effects Due to Fertility Levels on Yield (kg/ha) of Urd, - i 't
’ bearls Val"ie'by NO- -614, LUdhiana, Khal‘if l.'lll....t!..l.‘.... 162

’ zf.?Effects Due to Between Row and Within Row Spacings on O
8eed of Mungbean, Variety J-781, Hissar, Kharif . .. ..o .‘ ‘

Effects of Between Row. and Within Row Spacing on Yield of

Effect of Different Fertility Levels, Row Spacings and
Plant Population Rates on Yield of Mungbean (T-6009) atf B

v PantNagar’ marif 'Q....ll."......l...I....l..’.....I......lv‘.;"blléns."_‘
 Effects of Different Levels of N and K on VYield of Pigeon R

Pea (T-Ql) at Hyderabad, Kharif -anoo.coouoocoooc.---onon.oo' 164

Interaction Effect of N, P, and K on Yield of Pigeon Pea . -

(T-al)’ yderaba‘d’ }{harif Cl....'lOOIQ.D.I!..ll.i..'...l.l'_‘l‘ 165«

Fertility-Inoculum Trial, Mungbean, Var. J-78l, Hissar,

Khar‘if Q.l.Ql..'...00-0'.."........'.'..'.l'...l'.l'...‘..l.“" 167

" Interaction Effect Due to Different Levels of N and K,0 .

on Yield (kg/ha) of Urd beans, Variety T-9, Hissar,

mlarif l'.....l...‘.’:....l.l.l'..Q'lll........'....l..l".('.. .168

" Fertility-Inoculum Trial, Urd bean, late Variety 64,

115,
ué.

. Simazine on Protein Percentage in Mungbean and Cowpea at-
: _.Effect of Different Doses of Phosphate Applied Through N
.~ 'Soil and Foliar on Yield (kg/ha) of Urd beans, Delhi, = T
Yield of Urd bean, Var. 1-1, Soil Treatment Experiment, -
N Ludllima’ ma‘if QO,.,...........'l.lC.O.‘...."I.l‘...‘..'l
;Pi'ant Pé.thology | |
I.‘_D:lsease Ratings of Mungbean, New Delhl .eeevecsesoes

.- Comparative Resistance of Mungbean Varieties to C'ercospora
- Leaf Spot at Hardol and Etawah, U. Po ceevveeivioaensas,

Ludlliana, marif .Q...I..'......0'.l....‘....'......I;...... "]'68

N N P X Interaction Effect on Yield of Mungbean, late T
Varie'ty No. 51'" Ludh.l.a.na, Kharif .Q.l‘ll............".l'...“"‘ﬁ";l.ﬁ_g

. Effects of Different Levels of N, P, K, and Inoculum on. Sl
'Yield of Mungbean, Variety T-6009, Pant Nagar, Kharif ...... , 172

Effect of Different Levels of FYM and P Along With Me'bhods ‘

~of Application on Yield of Pigeon Pea, Variety T-21,
: Delhi, Kharif 0 80N T EECI008080000O00RCERRCIORRSIsNOCIIRVIOCETRIRRIROETRBTOITOTSITDS '  173
. Crop Injury Rating of Various Herbicides to Mungbean, S

~Cowpea, and Pigeon Pea 10 Days After Planting, Delhi,

Kharif €0 8 00 000 CP 00 AP0 0000 00CPCCNEE0CEROR00C0CISIISOEDTSITSINTSON!

175
Weed Control Ratings of Different Herbicidal Treatments"l#S

'Days After Planting, Delhi, Kharif P ¥ 1)
Mean Number of Weeds per Four Square Feet for Various - s

Herbicidal Treatments, Delhi, Kharif 179
Effect of Different Doses and Time of Application of

Delhi and Hyderabad’ Kharif ...l....I.l......l'..........l..-{y‘.}; 80

}Qlarif ...l...'.........I...C....I.............l...'.......

Effect of Sowing Methods on Yield of Kharif Pulses ... cees




:.’:ccamej;
ﬁTable
Tl

Table

‘Table

S~

Table

126,
127,
128,

'I‘able B 129 .

‘Mungbesn Lines Selected at New Delhi in 1968 for#Possible

DiﬂeaBe Resistaxlce -.--;.o;'\'-ooo'ootc.clovocoooooocoooo-onuuuos 199'I
Disease Ratings of Urd bean Varieties, New Delhi ...uee0eess 200"
Urd bean Lines Selected at New Delhi 1968 for Possible s
Disease Reslstance ceececesssscesesctseiesacscsnssnssesnsses 2017
Effect of Seed Treatment on Germination of Cowpea, Variety '

'MeShed, atLudhiana aIld Pant Nagar "ecccsssesserssssresRRe TN 202""

Disease Ratings of Cowpea Varleties at New Delhi .eeeevenees 2923;
Entomology

Bruchid Damage tc Chickpea Seed and Yield Records for All
Insecticide Treatments Applied as Field Sprays, New Delhi,
R@i ..’«.......'...'....‘..l‘..'...l'.I...l.....l...'ll.....";jl'
Insect Damage and Yield Records in Chickpea Plots Which
Recelved Insectliclde Sprays for Pod-borer Control, New e
Delhi, Rabi l.l.0'......'..!..'...........'ll..IO.CQ...'..."'.v‘

‘Insect Damage and Yield Records of Dry Pea Plots Which

Recelved Insecticide Sprays for Bruchid and Pod-borer R
Control, New Delhi, Rabl teveeecescesscnssesccsnsssecsssnees 2097
Insect Damage and Yield Records of Dry Peas Which Received S
Insecticide Sprays for Leaf-miner Control, New Delhi,Rabi .. 210
Insect Damage and Yield Records of Lentils Which Recelved SIS
Insecticide Cprays for Bruchid Control, New Delhi, Rabi .... 211°
Insect Damage and Yield Records of Lentils Which Received AT
Insecticide Spravs for Bruchid and Aphid Control, New e
Delhi, Rabl ceeesepecsccssessessncensscessacsssonsessosscnnss
Record of Adult Bruchid Movement to, and Incidence in, .-
Figg Experimental Fields of Pulse Crops, 19 Jan. - 9 Apr., .
19 ..l..‘.‘ll.l'!..l......lll....'.l.li.!l'............'.;
Control of Galerucid Beetle in Pulses by Granular o
Insecticides, New Delhi, Kharif
Incidence of Two Species of Bruchids in Mature Mungbean .
Seed After Harvest and Storage Showing Both Field and FRI AR
Storage Treatments, Dec. 1968 - Jan. 1969, New Delhi seeees. . 217
Incidence of Two Speciles of Bruchids in Mature Cowpea Seed - - ..
After Harvest and Storage Showing Both Field and Storage L
Treatments, Dec. 1968 -Feb. 1969, New Delhi veveveevensescees. 218"
Germplasm Evaluation for Resistance to Jassid (Smpoasca ot
SPPs Js New Delhl, KNarif vuueeeeeeeesesnnscocacssanossssece
Germplasm Evaluation for Resistance to Leaf Miner L
(Acrocercops spp.), New Delhi, KRarif .eeeeseecevencssess
‘Identification of Germplasm Lines Evaluated for Insect K
Resistance, New Delhi, Xharif tessseccsrsistenrssceane




e 120,

_Protein Content (%) of Mungbean Varieties, Coordinated =~
Val‘ie'bal TI‘.'l.alS: India) Kharif oooo-ooo‘oo-ootuo-aoo.oooot..v:i

iy

Protein Content (%) Urdbean Varieties, Coordinated Varietal
Tria]—s, Indla, marif ......'.....l......'........'.........v .'

Protein Content (%) of Pigeon Pea Varieties,  Coordinated . SN
Varietal Trials, India, Kharif oc-oooooooono--o---oooncco-s-.
Protein Content (%) of Cowpea Varieties, Coordinated AT
Varie'bal TI‘ialS, India, Khal’if ®0¢scccrsrsssesecrnresnnse o:"f 231
Protein Content (%) of Chickpea Varieties, Coordinated . . = .
Varietal TrialS) India, Kharif tecace . LLX ssseeue vsees o ces . . o:;-::l 232




Iran’

_ -Plant-Pathology -

Figure 1.’ Bean Plants Infécted From Seed With Bean Common Mosaic R

'Vims ..l.l....-.ll....‘l'.'..........i.....Q.....Ql.l‘.’..‘.._";v‘;:

Figure - 2. . Stunted Bean Plant Infected With Pea Leaf Roll Virus ...... 08::

Figure 3. Bean Plant Infected With Pea Leaf Roll VIrus ...ecceeceqece 69

~Flgure 4., . Dwarfed Bean Plant Infected With Pea Leaf Roll Virus ..eese. =40~

Figure 5. Bean Plant Infected With Bean Yellow Mosalc VATUS ececevvees 7137
6. Mosaic Symptoms Which Develop in Bean Leaves Infected

Figure
SRR With Bean Yellow Mosalc Virus May Vary With Different Rt
. ' Straing OF the VITUS seeeeesosessscsescscsasssansssscsssees T4
Figure 7. Stunted, Chlorotic Broadbean Plant Infected With Pea co
. : Leaf Roll Virus cebeceaseseseessesessescensesvitteeeTROROeS 76
Figure 8. Broadbean Plant Infected With Pea Leaf Roll VIirus .eesecsess 1T
Flgure 9, Chickpea Plants Infected With Pea Leaf ROll VIIus «eevecess. 80
Figure - 10. Chickpea Plant Infected With Pea Leaf Roll VIrus «.ecessees’ 81
ure  1l. ‘osaic Symptoms in Melilotus Leaf veseceeceeevcscsscccsccenes .83
12. Jlosaic Symptoms in Leaflet of Wild Vetch, Vicla peregrina, s
: Tnfected With Bean Yellow Mosalc VITUS ceesesscsscsssscnees ~ S4:
13, Mosaic Symptoms in Leaves of Yellow Trefoil, Medicago L
R lupulina, Infected With Bean Yellow Mosalc VIrus «.eeeeeces 85"
" 14, Teaf of Jimson-weed (Datura stramonium) Infected With o
CUCUMDET MOSALC VATUS wovevesrosssssesssessssssssssssseasee 86"
15. Isolates of Chickpea Blight, Ascochyta rabiel, After 15 .
' Days Growth at Room Temperature on Potato Dextrose Agar ... - 88
16. Chickpea Pods Infected Under Natural Field Conditions . S
With Ascochyta rabiei, Blight of Chickpea sceceoceccesessecs 88
17. -Effect of Culture Medium on Growth and Sporulation of SR
‘ One Isolate of Ascochyta rabiei After 15 Days Growth in s
the Dark at RoOm Temperatur't «esesscessssssssssenscsvssssons
18, Effect of Virus Infection in Two Lentil Plots Included N
in an Advanced Yield Test at Varamin in 1968 .eesveveeasces 92
19. Effect of Virus Infection With Lentil Isolates of Bean R
-~ Yellow Mosalc Virus and Cucumber Mosalc Virus on Lentils ... 93

Entomology

~ 20. Seéed Corn Maggot (Hylemia cilicrura) pupae and adults ..... 104
- 21, Various Stages of Seed Corn Maggot (Hylemia cilicrura) o
- Damage on Beans (Phaseolus VUlgaris) eeceesecscsesocssacssans 104
22, Symptoms of Mite (Tetranychus bimaculatus)Damage on o
' Beans (Phaseolus vulgaris) ............................‘....‘-ﬁéa‘lQ..ﬁ‘iL
Figure 23. Adult Bruchid (Callusobruchus maculatus) cessececcseccnnne
'Figure 24, Damage to Stored Pulses by Bruchids (Callusobruchus '
Taa T maoulatuS) oono.onloooo-.oo.tccl.oo'.Qo-oc.ono..o.o‘..y.p.ﬂi .




o 25,

‘ V’E;‘[gulre

25

,

y2,
43,
4k,

_Effect of Row Spacings and Fertility Levels (main treat- - ‘:J .

"Effect of Sowing Methods on Yield of Pulses, Delhi,

011 and Crop' Management

ments) and Plant Spacing Within Row (sub-treatment) on o
Yield Of\-Chj.Ckpea, Delhi, Rabi, 1967-68 Weoseedeccscnssvnveee » :"
Effect of Different Row Spacings (em) and Fertility L
Levels (mailn treatments) on Yield (kg/ha) of Lentils, BIAR
Ludhiana; Rabi 1967‘68 €008 0890000080000 000000O0CKCGCESICEENEOCEOEOETDNTS 133
Effects Due to Plant Spacing Within Row (sub-treatment) SR shet
on Yield of Peas (kg/ha) at Hissar and Pant Nagar, Rabi o
1967"68 00 00000000070 00000 080000000088 0000000C0c000OCIsIIBOIROGSTS 134
Effect Due to Row Spacing and Fertility Levels (main g A
treatments) and Within Row Spacing (sub-treatment) on
Yield (kg/ha) of Peas (Pisum sativum) at Pant Nagar, T
Rabi 1967—68 '.I...'......‘...O....................‘.....;. | "‘
Effects Due to Row Spacing and Fertility Levels (main e
treatment) and Within Row Spacing (sub-treatment) on SPUR
Yields of Peas (Pisum sativum) at Hissar, Rabi 1967-68 .... -
Effect of Different Nitrogzen Treatments on Yield of SR
Chickpeas (Cicer arietinum) Delhi, Rabl 1967=68 seeveeeeess. 13
Effect of Different Levels of Phosphorus on Yield of S
ChiCkpea. (Cicer arietinum) Delhi, Rabi 1967-68 esessssessee - *138 B
Interaction of P.O. and K.0 on Yield of Chickpea (Cicer L
arie'binum), Delhg, Rabl 1 67—68 ®evseccsecscscncssssessence’ 140
Effect of Different Levels of Nitrogen on Yield of Lentils .- " -
(Lens esculen‘ba) LUdhiana, Rabl 1967-68 eescsecscsncrscecsnse 142
Effect of Different Levels of Phosphorus on Yield of s
Lentils (Lens esculenta) Ludhiana, Rabi 196768 sesessseess - 1427
Interaction of Nitrogen and Phosphorus on the Yield (kg/ha)
of Lentils (Lens esculenta) at Ludhiana, Rabl 1967-68 ..... 145"
Three Factor Interaction of N, P,0. and K. O With Lentils L
(Lens esculenta) at Ludhiana, Ra%i? 1967-%8 S R
Three Factor Interaction of N, P,O. and K.O With Peas . = %[
(Pisum sativum) at Pant Nagar and Bissar, Rabi 1967-68 .... 149
Pigeon Pea Varieties -c..oco-oooo---oooooo-o-oucooooouou.o‘_'.'»)’f'tl,565(‘.
Effect of Between Row and Within Row Spacing on Yield S
(kg/ha) of Urd beans (T-S Variety), Hissar, Kharif 1968 ...  160:
Interaction of NK & NPK on Pigeon Pea (T-21) Hyderabad, R
mlar’if 1968 O 0 0B UGS OOHLOL OB OO IPNT OO OOD OB IITOOOINIPTEOESPOIOPY
Inzgraction of N and K0, Urd bean (T-9) Hissar, Knarif -
19 P 000 0 0 e 000 0000000000000 CE0OREIOE0O0LCEICEONRE00CEES0CE8B0O00O0OETS .1
Interaction of N P K, Mungbean (Var. T-54) and Urd bean g
(Var. No, 64) Ludhiana, Kharif 1968 ..eeeeescsecccscosscnns’
Crop Injury Caused by Herbicides, Delhi, Kharif 1968 .ceeee
Weed Control Rating, Delhi, Kharlf 1968 e0ecsccessassoncee

marif 1968 ....l.......................’...............”’;



'&;5345:
 ?Figure{fm46.
ﬂfFigure:fiaf.

;)Plant Pathology

Relative Resistance to. Chickpea Wilt Amont Germplasm N PR
Lines at Hissar, (H.aryana) India........-.....u.......... 192‘

Ascochyta Blight on Varieties PB7, S26 and Cl04 at _
Ludhiana’ Punjab in 1968...l........l.....I...........Il’.‘

g

- . Phytophthora Stem Rot of Pigeon pea (Field. view).......{;;;tiQSQ

PhYtophthora Stem ROt Of Pigeon pea (01°se-up) sseese - Yy c O 0196

: Top Necrosis of Mungcooooooocaooooc'otooo-ooooooaooo;uoococ 198



SUMMAR Y

A considerable change ook placs in the operations of thé project'in Iran .
“during 1968. L T TR T T R T A e TR e e

The fourth 5-Year Plan went into effect on March 21 and with it the Govern- .
ment of Iran, through the Plan Organization, inereased its support to pulse orop '
research from an average of Rials 2,200,000 ($29,000) per year during the
previous four years to Rials 20,000,000 ($270,000) for 1968/69 and projected
Rials 12,000,000 ($160,000) per year for the remaining four years of the Plan
period. With this Iran assumed the responsibility of the major chare of local
costs' of the Pulse Project. The funds are administered through KaraJ Agricultural
College which thereby has assumed control over local personnel, procurement and
other project operations. Technical control and execution of the research program
still rested with the American team but toward the end of the year a committee of
Karaj College staff began to participate more actively in project affairs. A
re-organization of Iran's universities and colleges with greater stress on the
importance of research may well have contributed to this interest as the Pulse
Project was the most active research program going on at KaraJ College.

Early in 1968 the decision was made that the Regional Pulse Project in Iran
would be phased out. Although. considerable uncertainty exlsted regarding the
exact timing and procedure, by the end of the year it appeared that at least part
of the American team would remain for some time. '

" Dr. Kenneth Evans, plant breeder, was transferred to take over the'breedér's :
position with RPIP/New Delhi during the summer of 1968, leaving the RPIP team in
‘Iran without a breeder. o I ' ' .

A two-day work planning session was held at KaraJ in January 1968 to plan
and coordinate research activities for the coming season between Karaj College,
Ministry of Agriculture and other interested agencles such as Pahlavi University,

Dez Irrigation Project and Ghazvin Development Project. ‘

N No workshop was held in Iran in 1968 primarily because only one American was
present at the most suitable time for the workshop. However, a qombined seminar-
workshop was planned for January, 1969, ' ‘ ~

The Agricultural College of the Pahlavi University in Shiraz has actively
engaged in pulse crops research. This work was originally supportec by funds
from the U.S. Regional Project through a Cooperative Agreement. Since the 1968
season Plan Orgeanization funds and those from the University itself became
avallable and very little of the money available from the U.S. program was used.
Separate reports have been prepared by the Pehlavi University staff. = v



the  staff of the -Dez Pilot Project in’

. Astive cooperation was:also glve _Steff of the'Dez Pilot Project:in
: f@thgiqhanip:DevelopmeptVProJebt;'

‘Khuzestan and the Israell andIranian
iin‘1268:

| sevéral‘varietieéQof;puigéjdﬁébéﬂﬁéb¢ ngmedlby‘ﬁhéfiranVM1nistry of- .,
‘Agriculture and seed was grown in'seed multiplication blocks ‘on”government

: Previous data on crop management were confirmed. Maximum yields can be: -
‘obtained with timely planting, good stands (400-500,000 plants per hectare) ‘and -
" proper irrigation. Nitrogen fertilization has not shown consistent responses
.indicating adequate nodulation and nitrogen fixation occurs naturally, =~ %

s Resistance wasvidentified tq maJorAdiseases in chickpeas, 1entiis,and
. cowpeas., '

 Recommendations for pest control.schedules wers made.

 Prelininary soreentng showed possible resistance to bruchid in' cowpéas

-}INDIA;

- Project activities in.India in 1968 continued to be hampered by a serious
‘lack of facilities. Facilities of land and laboratories at the Indian Agri-
“cultural Research Institute in New Delhi are totally inadequate for a U. 8.
team to do active research. The pressure for the land of the research farm is
80 great that hardly any of it can ever be taken out for uniform cropping. In
addition priority for the good land 1s invariably given to wheat, maize,
sorghum and rice. Out of five crop seasons since 1966, the pulse project has
seen four complete or near complete failures. Laboratory space was to be
provided by the construction of g Pulses Research Laboratory at IART as
..provided in the Memorandum of Understanding between the Govermment of Incia

" and USA. However, this construction is still in the planning stage. In the-

. meantime the laboratories provided are very over-crowded and inadequate. ;

- The All India Coordinated Pulse Project and research on pulse crops in
'India in general made significant strides forward in 1968, Many positions on -
- the All India Project were filled; in November the Coordinator was appointed, -
_'There are now more people working specifically on pulses than ever before. ’
..Several of the Agricultural Unlversities have or are in the process of
" appointing pulses breeders, pathologists, entomologists and agronomists.
-Because of the importance of chickpeas in the Punjab, that State has now . . . -
‘separate breeders for that crop by 1tself. _ R

- . - The capabllity, technical as well as organizational.and administrative, ..
to-carry on a program is certainly present in India. The presence'0f~the‘U;S§w 

i



"tesm has provided the stimilus to mobilize 1t. - Continued"presence- of American
»scientists will help to keep' it moving an provide material and other assistance
‘for a stiong country program.f‘v; : ; . L , , .

During 1968 the question of local rupee funding for the U 8. team WaB
raised and this has brought the matter of its funotion ‘as. a’ regional research
~team vs. country support program in fodus. This_matter is still,in_the process

of being resolved. , LT T e

The second annual workshop of the AICPP was held in April 1968 whlile a
breeders' meeting took place in August. During the workshop papers were presented
-and research plans were made by committees of workers in the various disciplines,
During the breeders' meeting the All India Coordinated’ yield trials were planned
for the 1968/69 rabi season.

A bibliography of pulse crops is ‘being compiled. When completed and
published it should be of oonsiderable Value to pulse crop workers all over the
world, ,

The 1968 crop season continued to show that pulse crop production is limited
to a large extent by unexpected and unavoidable factors. Factors such as
unusual cool and wet winter months which delay flowering and reduce ylelds in
chickpeas; nematode infestations, severe monscon flooding, new as well as known
diseases for which there is no treatment or resistance limit and untimely
windstorms which halve the yleld of arhar limit the crops.

In spite of these hazards trials showed that:
,(1) Proper spacing between and within rows increases yields.
(2) Fertilization with N, P, ‘and K shows responses. -

'/¥(3) Planting on. ridges or-beds is advantageous particularly when- Water-
logging is a. problem.;j,\g .

(4) With proper pbant densities pigeon peas can produce.as good yields in
‘150 days as in 250-300 days thereby releasing the land in ‘time :‘for: an. additional
‘wheat crop. ;f : ‘

(5) Trials with pulses during the dry early summerseason between rabi
harvest and kharif. planting showed that pulses: are .more sensitive to environment
‘than was previously believed. v S -

| Environmental effects appear to be on both vegetative growth and flowering.
Chickpea and cowpea varieties, grown in Iran during the hot dry season, . failed :
during the comparable season in India.
.. (6) Varieties of pigeon peas can be developed which mature‘iniabout‘halfwfﬂ;g
the: time of‘presently grouwn varieties, are -smaller in*plant;sise(and'produce;-:~;.:

11t



i “ylelds. Yields between 2,000 and 5,000 kilograms per acre have been = . .
“produced in 150 days against an average of about 1,000 kg. in 250-300 days.
“These early varieties would release the land in time for an extra wheat erop.
'Thpée such varieties are presently undergoing yield tests.

(7) Resistance to gram blight (Ascochyta rabell) may be available in.ky§ i
‘variet]les brought in from Israel. Thus far no permanent resistance to this very
serious chickpea disease had been found, . R

Hfft»(S) Reslstance to Fusarium wilt in pigeon peas is location dependenﬁ; Ll

:ihdicating pathogen races. This would explain the susceptibility to wilt of i

‘varieties developed with wilt resistance. | , JECON

_ (9) Selections can be made which have resistance to several diseases.  In
mungbean eleven lines showed resistance to four diseases; in .urdbean seven lines
had resistance to several diseases; 50 cowpea lines were free from bacterial .-
blight and top necrosis. These will be used in crossing programs., ‘

(lO) Bruchids, the most serious pests of pulses in storage, can be
controlled by good pest control in the field prior to harvest to limit popula-
tlons coming in with the seed. Good conirol also appears to be possible by .:
treating seed in storage with a hydrocarbon compound (Bromodan, Hoechst Company
of Germany). Availability of this material for this purpose however is doubtful.

~ (11) Preliminary data indicate that resistance to insects may be available.
In 1968 one strain of cowpea (Accession No. 62-069-00576) was particularly free

from several insects as well as diseases. A variety of lentil from Iran appears
to have resistance to one species of bruchid (Callosobruchus maculatus). -

N
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Thi‘freport contains the details of the "esearch program of thelnééiahéif,i;7i?

fﬁise Impfovement Project in Iran and India during 1968,
th PERE

'.A summary of resulis for 1968 was prepared earlier as a separate report.

The Reglonal 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 personnel do research on
the grain legumes (pulse crops) in the Near East, South Asia and Far East regions
~with the objective to improve prodquction through better varieties and production
practices, and to help establish~continu1ng improvement programs 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 government
interest, the importance of the crops, and the facilities for research and training

::avallable,

v 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 Agricultural College of Tehran University.
A Cooperative Agreement was signed to provide for U.S. reimbursement to Iranian
agencles for personnel provided in addition to the counterpart positions to be
filled by the Plan Organization. A similar agrsement 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 Ind.an 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 persommel arrived at post late in 1965. The first full-
time counterpart appointments under the Government of India scheme were made in the
‘fall of 1966.

Each U.S. team consists of a plant-breeder, soils scientist-agronomist, plant
pathologist, and entomologist. The proJect's overall activities are coordinated
by a research agroncmist coordinator and administrative offioer. ‘A biochemist
was added to the team in India in early 1968. . '
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_Lentils i

e

o -‘ s The lentil germplasm was transferred to. Pahlavi University and evaluated
'there. “'The 'more promising lines and selections were grown in Ghazvin) in
, cooperation with the Ghazvin Development ProJeot ano‘ ‘at Karaj COIIege. c

Yield Trials (Tables 1 - 5)

Preliminary yleld trials were planted at Ghazvin end KaraJ. Severallarge

seeded types recently obtained from Chile were included. Some large seeded types.
‘produced large yields in Ghazvin, but ranked low in KaraJ. R R

Advanced yleld trials were planted at nine locations. Yield reeults' are
presented for three locations. Isfshan types continue to produce more than . = ‘"
large seeded types at Karaj and Varamin, At Ghazvin, both seed typee producedy

naarlsr amial wralAde

Chickpeas (Cicer arietinum)

dermplasm

Chickpea germplasm and selections were grown at Shiraz and KaraJ. 'I‘wo
strains of chickpea reported to be resistant to blight (Ascochyta rabeii) were

¥ Left Iren, May,' 1968 for transferto RpIP/NewDelhi.



ﬁobtained from Israel with four other improved Var*eties._

}Yield Trials (Tables 6-24) o k ‘jj}

_ Preliminary yleld trials of promising selections were conducted at Ghazvin,
Shiraz, and Karaj. The data for KaraJ and Ghazvin are reported here. Shiraz data
1s reported In a separate publication by Pahlavi Unilversity. Advanced Yield ff
trials were conducted at ten locations. Varamin, Ghazvin, and Kara]J results and a
ssummary table of Ministry of Agriculture yileld results are presented. Accession "
Number 12-071-05451 was increased by the Iran Ministry of Agriculture. The yield
of Accession Number °-071-05451 was slightly higher than average.

Beans (Phaseolus vulgar_>)

Germplasm

The germplasm and selections Were grown in Shiraz and KaraJ for seed“ihogggggi

and evaluation,

Vield Trials (Tables 25-34)’

. Preliminary yileld trials were planted at‘Shiraz‘and'KaraJ.; At“KaraJ, several
strains produced larger yields than Accession Number 65-071-00446, Pinto 114 or,
Pinto 111, but were not outstanding for two years.

1t
Dol

Advanced yileld trials were grown at eight locations. Data are presented fdrf
Varamin and Karaj. Data for Shiraz is presented in a separate publication by -
Pahlavl University. VYields and percentage protein were higher for all tests at
KaraJ than at Varamin. Accession Number 65-071-00446 is susceptible to disease
and ylelded poorly in the pinto yield trials at Varamin and Karaj while Accessiorn
Number 65-071-00455 produced good yields at both locations as in 1967. Accession
Number 65-071-00582 and 65-071-00042 produced about average yields in the advanced
yleld trials of red and white beans. All of the varieties are susceptible to bean
common mosaic virus.

Broadbeans (Vicia faba) (Table 35)

" replicated yleld trial of fifty-six strains of broadbeans was planted at
the sestan Development Trial Farm. Yield, disease and agronomic characters
were . oted. Yields ranged from 4400 kilo per hectare to less than 1000 kilo per .
Theotare. Local strains were highest yielding,

iCowpeas (Vigna sinensis)

’Ge glasm

. The germplasm oollection was evaluated atAShiraz an
-were also grown at KaraJ < PR

ok e e A




f'l”:Yi'eid Trials (Tables 36-38)

" vield trials were planted at elght locatlons. Results from the preliminary
yield trial at Karajd and the advanced yleld trial at Varamin and Karaj are
reported here. The results from Shiraz trials are reported in a separate publica- .
tion by Pahlavi University. Three cowpea strains were increased by the Iran
Ministry of Agriculture. Accession Number 65-071-10003 has some tolerance to -
cowpea mosaic virus, desirable seed type and good yleld potential. Accession -
Number 65-153-00057 and Early Ramshorn have good seed type and yield potential,
but little tolerance or resistance to cowpea mosaic virus.

Mungbeans (Phaseolus aureus)

Germplasm
The mungbean germplasm and selections were evaluated at Shiraz end Karaj.

Yield Trials (Tables 39-41)

. - Yield trials were grown at six locations. The results from Varamin and Karalj
are presented here. A preliminary yleld trial of 64 selections was grown in Karal.
Two mungbean strains were increas:d by the Iran Ministry of Agriculture. ' The two
increased strains ranked second and fourth in yield when Varamin and KaraJ results
were averaged for 1968. (Accessior Numbers 48-157-10307 and 48-069-10075.)

! ~ Additional germplasm was recelved from varioue sources. Six improved strains E
of ehiokpeas were received from Israel, two of, whioh were reported ‘to have ‘i
resista?oe o blight (Ascochyta rabeii) This is being investigated (See Pathology‘
section :

A strain of lentils was obtained with reported bruohid resistance (See :
Entomology section). '

Requests for seed from various other countries were fllled. Among them, was
215 chickpea lines to the Atomic Energy Research Station in Puerto Rico (Dr. Koo),
70 strains of lentil, beans, and cowpeas to Turkey (Mr, Nibat Canitez) and . ‘
requests from African countries. . . o

The Plant Breeding and Genetics Department of the Pahlayi University in -
Shiraz has prepared = detailed report of the work oarried on a8 part of the total_g
pulses program. , 5




rLegend For Lentil Agronemic Data Tables - 1 to"ﬁfﬁ

fii}fﬁnumbers assigned to collection maintained by the Regional Pulse
- Improvement Project.

.(2). Source numbers refer to collection numbers assigned by the Iranian

' Ministry of Agriculture. Six digit numbers are PI numbers -from Crops
Regearch Division, ARS, U.S. Department of Agriculture, Beltsville,,%,x‘
Maryland, USA. ,

{(3); Source 1ndicates area of origin or area in which the eeed was. colleete

(4) Plants per meter is an average number of planta per"meter °f row
~..on one meter sample per replication. '

?(Q)g[Rated 1 to9: 1 = Complete stand~ 9 - poor tandbf

;kbifékated lto9: 1= Vigorous‘plants 9 - weak plants

‘«'Days from planting to first opened flower.'?

; “?;fIndicates number of days after planting the firstePO;.v
2 full maturity. ready for harvest. e

) e,
(ib)n bieease rated 1 to 9: 1 = Free from disease symptome_

Ry 9 = Severe disease symptoms
R For diseases present see pathology section.

iiiiif'seedslfive pods indicates the average number of seedg

i%fBr = Brown, G = Green; R = Red; GR = Green and Red' Liﬁ»ppef‘\;

‘Average we.ght (grams) of 100 seeds.
Yield 1n kilogram per hecrare based on 5 or 10 square meter plote. -

Protein percentage .based on total solids. Determined by Kjeldahl
:‘method on two samples per strain, duplicate determinations per sample.”

(16) Cooking time (in minutes) determined by boiling 50-gram sample in
~% .- 500 ml. of water, 2 grams Na Cl added and checked regularly for
* . hardness.

(17) Palatability, Maximum rating - 30
KOREE Appearance, Maximum 9
Color uniformity - 3 to 0
Size uniformity - 3 to 0

: Cooking uniformity - 3 to 0
~Smell - 6, 4or0

- Taste = 15 10 or 0


http:ethod.on

eble 1 ‘Agronomto Data, Lentil Preliminary Yield Test,

) - (2) ) - (5) o 1'(12).,., LR ¢ ). IR

= Accession .~ Plants " Disease -~ -~ Seed . . 100
Number Source No, SOURCE _ Mater Rating -~ Color *-- Seeds Wt. - KgAfsc.
33-071-10406 ZanJjan 43 - . .2,0 - GR 5.4 1536 .
33-071-10414 Zanjan 38 3 -70 B W “OR - 4,6 1516
33-071-10419 Ghareh-Aghagh 38 3 (-3 2,0. GR b9 1444
33.071-10450 64165 Kara) 36 "3 66 2.0 1] 5¢3 1432
33-071-11024 408 Isfehan n 3 66 1.5 GR'. 2.4 1372
33032-10199 299,160 Chile 8 3 6 - ‘2.5 RO 5.3 1268
33-071-11102  2-k4-9416 Fars 34 3 .66 2,0 ~ RO 3.5 1348
33-071-11028 410 Isfahan a7 3 ] 2.5 RO © 3 1332
3307110423 Moghan 37 3 70 - 2,0 GR 5.1 1312
33%.071-10430 Tabriz b 14 3 69 2,0 OR - 5.3 1308
33-071-10581 Iran 40 3 67 2.0 RO 'R 1296
33-071-11023  2-h2-4623 Isfahan n 3 S 6 2.0 'R - 8,0 1288
33.071-10587 19262 Kara) 38 . 3 70 3.0 RO.. 5.3 1284
33-071-10417 Ardabil 3n 3 6 2.0 RG: -~ 4,8 1280
33-071-10416 Ardabil b14 3 69 2.0 RO . 4.4 1256
33-071-11080  2.44.8717 Fars 3R T 169 - 3.0 Br.- 3.8 12%
33-153-10048 187,971 Turkey 2 3. ‘6 2.5 aR, 5.5 . 123
33-071-11103  2.-44.0511 Pars 3 3y 66 - 2.0 RO 3.8 1224
33-071-11027 409 Isfahan 3 3 68 2,5 . 35 1208
33-071-10407 Chareh-Aghagh 340 I3 68 2.0 - ‘RO “ 540 1184
33-071-11081  2.44.6819 Fars n~.. -3 70 3.0 - © @R -5 1176
3307110420 Ardabil 50 - 66 2,0 e 4,9 1172
33-071-10425 Ahar » - 3 71 ‘25 - R 5,1 1160
33-071-10415 Ardabil 37 3 L 2.5 I R 1160
33-071-10582 19248 Kara) R 3 ' 69 © 2,0 SR 5.6 1152
33-071-11021  2-42-4470 Fars 35 3 6135 ) 3.6 1140
33-071-10418 Ardabil 38 3 70 2,5 . - OR- 6.0 1120
33-071-10422 Moghan b2 3 n o 3.0 B 4.4 msa
33-071-11020 406 Isfohan 35 3 . 69 " 2,0 . OR - 3.1 1108
33-071-11090  2-44-8716 Fars 35 R 69 s RS - BE o 3.4 1076
33.071-11022  2-42-4479 Pars » D 67 - 2,5 RO 3.3 1072
33-071-10427 Zanjan 30 68 “ 2.0 RG - . ohT 1060
33-071-10433 Ardgbil 38 '3 » 69 T GR 4,3 1048
33.071-11109  2-44-8775 Isfahan 35 .3 69 - ©3,0 B 3.4 1084
3307111016  2-h2-4464 Fars R 30 1 67 3.0 RO, 3.6 1040
33-071-10588 19267 Kara} 0 -3 LT3 2.0 QR ~ b9 1032
33.071.10718 20135 Ghouchan 28 3 TR L 35 . RO _.3.8 1028 .
33-071-10412 Moghan % ok 770 2.0 -~ OR 4,5, 1024
33-071~10429 Moghan ] -5 68 2,00, RO 4.8 - 1024
33-071-11014  2-42-4467 Fars )] oy 6T R SYOR “ R0 1020
33-071-10713 20180 Ghouchan x» 3 68 . s e N ro12
33-071-11076  2-44-8713 Fars 35 3 6B 2,0 Br; 3.3 1008
33.071.11078  2-44.8714 Pars 26 ' oo h 69 L 3,0 3 3,2 - 976
33-071-11070  2.44-8719 Fars 30 s - 250 ‘Br 3.1 9712
33-071-10436 Tehran B oD 700 340 i 5.6 . 960
33.032-10210 299,174 hile 3B -3 6B 2,0 . “ROC - 958
3303210211 299,175 hile s 3 68 3.0 CORG 5.6 © 928
33-157-10431 U.S.A, - T 3 0 S5 ‘R, B4 920
33-071-11111  2-44-8778 Isfshan % . -3 0T TR0 B 3.3 920
33-071-11019 405 Isfahan 36 ‘y - ICRPENEE - N OR . 56 -860
33-032-10217 299,182 Chile 3 =3 TR 2.5 JRG ¥ 832
33-032-10202 209,164 hile 33 3 72 X GR 6.7 .820
33.032.10208 299,171 Chile ho .3 70 2,5 G- 5.5 812
3307110426 Khoy 3 3 2.5 .. “ OR. 4,2 812
33-032-10222 299,187 hile ‘3. -3 : -~ RQ. - 15,3 -€08
33.071-11018 403 Isfahan - 3 ;GR 3.2 696
33-032-1024% 299,215 thile U3 '3 12 OR 5.9 - 680
33-032-10245 299,216 Chile B 3 75 . OR - . 45 652
33-032-10193 299,145 Chile Sk 3 70 SRy 5,2 . 6kO
3307110410 Knhoy <38 '3 CR@ b1 604 |
3-032-10220 299,185 thile zg y - Ra., 5,8 : .
3.032-10254 259,225 Chile hQ. : g 5.4 -
3-032.10216 259,181 (hile B ) B . LRG, . gs ) .
33-032-10258 299,224 - Chile A2 (N » TR « 8.8 520
LSD .05 = 816

‘_m
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"Fable 2 - ‘Agronionto Data, Lentil Prolintnary Yield Test Planted April 3, 1969, RFIP, Kera), Iran

SR 2) &) ® G ® (M @ ((» ) ) @ - 0 - (W)
. : , Pl,to Pl.to Pl.to Seeds : :
Accession : : Plants 1st 1lst Com. Disease per 5 Seed 100 Yield
Number Source Noo. SOURCE Meter Stand Vigor Fl, Mat. Mat. Rating Pods Color Seeds Wt. M“'
33.071-11076 2-44-8713 Para 30 2 2 52 83 111 2.3 9 BT 3.0 1176
33-071-11021 2-42-4470  Fara 40 2 2 54 78 112 2,3 9 ar 2.7 b1 )
33.071-11080 2-t4-8717 Fars 38 3 2 53 76 108 2,3 7 Br 2.5 1080 .
33.071-11078 2-44.8714 Fars 37 2 2 5 MM 112 2.0 8 Br 3.3 1058
32.071-11090 2-44.8716 Fars 34 3 .2 5 8 109 2.6 9 ‘Br 31 990
33.071-11070 2-44-8719 Fars .29 3 2. 5 & 110 2.3 9 By 33 ghh
33.071-11109 2-44-8776 Isfahan 0 Lt 2 83 114 2,3 g Br 3.0 918
33-071-11081 2.44-6819 Fars 22 3 3 5 70 108 3.0 - g 2.9 918
33.071.12020 406 Isfahan 32 2 2 5 19 . 12 2.6 10 a 2.9 796
33-071-11019 405 Isfahan ) 2 2. 5 7T 115 3.6 9 0 2.9 786
33.071-11016 2-42-4464 Fars 51 3 2 5 T w07 3.3 00 7006 2, 784
33.071-11014 2-42.4467 Fars 15} 2 2 53 81 108 2,6 9 L Ta 2.7 ™
33.071-11111 2-44.8778  Isfahan 29 2 2 55 & 106 3.0 8 Br - 3.7 690
33-071-11018 403 Isfahan 34 3 2 5% 176 105 3.0 9 g . 2.6 686
33.071-11022 2-42-4479  Fars 36 2 2 75 112 2.3 ‘9 R 2.6 678
3307111024 408 Isfohan %% 3 2 54 115 2. 8. IR 2.8 632
307111028 410 Isfshan 34 3 3 s& 83 15 2.3 8. 7] 2,6 62
33-071-11027 409 Isfehan 3. . 2. 2 5 7 116 3.3 T o ‘2.9 520
33.071-10450 64168 Kara) N 2 2 5 T2 110 3.3 T 0 4,6 458
33.071-11102 2-44-9416 Fars 36 2 -2 5. T 107 3.0 9 R ; 2.8 408
33-071-10718 20135 Ghouchan 3 3 >. 91 m 115 33 B R 2.8 408
33.153-10048 178,971 Turkey 35. 2 2 5 B 12 N T e - 4,2 406 .
33-071-10582 19248 KaraJ. 24 2 2 5 6 104 23 '8 SR 5.1 368
33-071-10419 (Ghare-aghagh 36 3 2 5 71 13 3.3 T mBr 4,3 8
33.020-10245 299,216 hile |4 2 2 51 5 114 4, e £ g - 4,2 346
33.071-10417 ‘ Ardabil 235 . 3 3 5% 7N 11 8,3 T (33 34 %6
33~071-10588 19297 Kara) xR 33 5 D 113 23 9 g A b
33-C71-10433 Ardabil 0. 3 2 5 68 97 . L& g - 3,6 288
33-071-10587 19262 KaraJ 33 3 2 s 9 n 110 3.6 S 6t GRBY 4.4 28y
33.032-10202 299,164 Chile 7. 3 2 5 T4 116 4.3 BN TORSERNN : B 5.4 270 -
33-032-10199 . 299,160 thile » 2 2 5 13 4.0 T g - hy 270
33.071-11103 2-44-9511 Fars 33 3 3 5% & 102 3.0 . 8 . ar - 3.3 262
33.071-11023 2-42.1623  Isfahan % bod 3 53 6 103 3,3 8 LR 2.8 252
33-071-10561 Iran ‘33 3 2 6 - 36 .. 7 . RO 3.6 252
33-071-10425 - Ahar 39 2 2 5 7L - 105 3.6 7 -grE ¥ 8,1 -1
33-071-10427 Moghan R 2 3 5 T 103 4.3 6. 0 4,3 2
3307110407 Ghare-aghagh 39 3.3 5% B 106 2.3 -8 . GRBe . 34 224
33-071-10416 Ardabil 28 3 2 % N 107 3 9 e ko e
33-071-10430 Tabriz » .3 2 5 64 94 -3 T (- 3 8.7 204
33.032.10217 299,182 Chile 32 3 2 58 76 106 3. 6 6 4,1 - 202
33-071-10436 - Tehran 26 3 2 5 10 108 5.0 6.6 53 - . 198
33-071-10420 Ardabil 28 2 2 5 68 107 3.6 B O (I 3.9 196
33-071-10418 Ardabil 30 3 2 53 70 102 3.6 6 0 k.5 194
33-157-10431 . U.8.A, ] 3.3 5 103 3 T R 3.8 - 190 .
33-071-10414 Zanjan 3 3 5 6 9 8,6 6 G 2.6 186
33-071.10713 20126 Ghouchan b 33 69 105 36 - .9 3 184
33-071-10406 Zanjan o 3 3 5 6 107 4.3 o35 . 180
33.072-10258 299,224 Chile 26 '3 .3 61 19 110 %6 21 BT 174
33.032-10254 299,225 cntle 3 .2 2 59 B 110 B3 R NE +164 -
33-071-10410 Khoy 3R 2 55 T 99 40 - -6 B3 160 .-
33-032-10210 299,174 Chile % .2 2 5 T 12 3.0 w42 " 150
33-032-10211 299,175  Chile » 2 2 5 T3 1k 83 ST AR 1%
33-071-20427 ZanJan 03 3 5 6 98 " A6 : i.r A
33-071-10423 Moghan - 32 53 6 /.- I -7 . : o
33-032-10244 299,215 Chile 29 . b) 3 59 14 115 .5.0 LB 5 ;
33-032-10208 299,17).° Chile B~ IR -3 2 57T T2 101 - b0 6. 4,

33-.032-10216 299,161 Chile 21 .22 58 70 40 o g 4,

33-071-10412 i Moghan .38 -3 2 sS4 67 A3 : 3,

33-032-10220: 299,187 thile U3 -3 o3 851 Th b6 3

33-071~10415 Ardabil 2% . b 2. B2 66 . h,0_, 7 3.

33.032-10220 299,155 | Chile . s i3 o2 55 T 8,0 5

33-071~10422 Moghan BE- R R R S B 8,0 6

33.022-10193 299,145 hile M2 0 2. 60 TH R0 6

33-071-10427 Khoy - h29 7 BT3B -89 65 4o

LSD .05= ' ey



4 AgTo ‘ ‘I'est Planted April 7o 1968, RFIP, Gha.zvin, Iran
@y :

TTwyi s e @ @) (m) (12) Cam o law
- Pl.ote Plito '

Plants 3 L st 1ist’ Disease S Seed ST 100 o a2 Yield
/Mbter _Stand Vigor Fl. - Mat. Rating - . ‘Color _ Seeds Wt. Aggzggo.-~

‘ a5 5% .8 1344
33.071-10435 B e 52 . B0 1%&%;7
33-071-10421 fAn oo D19 T ' T2 1340
33.085-11174 2-42-4925 127 Lebanon = . 23 ~ : 1256
33.071-10408 Ahar SR 81 1200 ..
33-071-10437 Ghazvin 1154
33-071-10445 20991 Isfahan @ 1140
33.071-11175 2-42-176-6016 Arasbaran 138 -
33.071-11179 2-42-5933 183 Iran Fars = 1130 -
33-071-11178 2-42-6031 176 Azarbaijan 102
33-071~10424 Moghan ‘ 1094
33.071-10432 Ardabil
33.039-11177 2-42-5125 142 Cyprus
33.071~11136 64-217-62 Isfshan
33.071-10885 209-70 Isfahan
33.071-10903 209-48 Isfahan
33_071-10444 209-T3 Isfahan
33.071-11139 209-68 Isfahan
33.071-10439 210-41 Jiroft
33-071-10440 209-25 Isfehan
33.071-10411 Moghan
33.071-10436 Ghazvin
33-071-10413 Tabriz
33-071-10443 209-27 Isfahan
33-071-10442 209-53 Isfehan . B -
33.071-11176 2-42-6039 176 Azarbaijan . - 22
33-071-10438 209-77 Isfahan B -1 R
33.071-11138 2-42.4559 Isfahan L 26
2v3;o71.104u1 209-75 Isfahan L. 89

I-SDQOS-

Accession B TSR

Number Source No. 8 O.UR'CE:
33-07T1-10409 O Ardabi]
33-071~10428
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Table 4 Agronomic Data, Lentil Advance Yield Test Planted March'12, 1968, RPIP, Varamin, Iran .

M e @y e @)y
TR >P1‘ant'ing_, ","'t,_]-)ise"a‘sé"-'VVIS'eeds' per 100 : Yiela
- tolst Fl. - Rating- 5 Pods Seeds Wt. . Ka/Hec.
o o 1 o 5 TR
2

Accession IR
Number Source No. SOURCE
33-071-10445 . Isfahan - -
33-071-10885 - . Isfahan -
33-071-1043%9 . ' Jiroft
33-071-10440 .- Isfehan
33-071-10444 : Isfahan
33-071-11136 217 : Isfahan
33-071-10443 Isfahan
33-071-104l2 Isfshan
33-071-11139 Isfehan
33-071-10438 Isfahan
33-071-10903 Isfehan
33-071-10441 Isfshan
33-071--11138 Isfahan
33-085-11174 127 - Lebanon
33-071-10408 Ahar .
33-071-11179 183 Iran
33-071-11175 - 176 Arasbaran
33-071-10428 : : Moghan =
33-071-10421 Ghazvin
33-071~-10411 Moghan
33~-071-10413 Tabriz
33-071-11176 176 : Azarbai Jen
33-039-11177 142 : Cyprus
33-071-10437 . Ghazvin
33-071-10436 Ghazvin
33-071-10424 , Moghan
33-071-10409 Ardebil
33~071-10435 . K Ghazvin
33-071-11178 76 . - Azarbai jan
33-07T1-10432 - - """ v Apdabil 96 -
VE= o » . S . 28

1156
ol
979
957
952
931
912
203
880
824
809
770
617
28y
278
276
231
206
201 .
180
178
o162
152
139 .
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124
120°
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106
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‘Table 5 Agrononte Date; Lentil Advance Y1eld Test Flanted April 3, 1963, RETP, Karal, Tren

W@ ), ®6) () () (8) (9) (0) 1) (2) (3):.(8) -(15) 0 (6)
s Sl 0 Pl.to Pl.to Pl.to Seeds . -~ 100 Yield - R A

Accession PR Plants: © .. . .~ 1lst 1st Com. Disease per 5 Seed Seeds o Cooking ' - it .
Number Source No. cter Stand Vigor Fl. Mat. Mat. Reting Pods Color Wt. Hec. Protein  Time _Palatability
33-0T1.10003 209-48 Isfehan - 41 . " 2 .2 54 8 108 1.3 9 IR 2,7 1110 28B40 -z o2 ow
33-071-10441 Isfehan - 31 = 2 .2 54 85 112 1.6 9 IR 3.0 1089  29.49 b2 - 197
33-071-11136 217 - Isfshan - 33 -3 . 2 -84 8 101 2.0 9 Br 3.2 1070 - 27.59 30 - .19
33-071-10885 209-70 Isfshan . 3% 2. 2--7:5% .8 117 2.0 8 Br - 2.7 1063 27,60 . 28 20
33-071-11139 209-68 Isfzhan 3T 2 -3 53 83 115 1.6 8 Br 3.2 1055 27.45 37
33-071-10439 210-41 Jiroft 38 c2072° - 55 82 112 2,0 -8 Br 3.2 1055 29,16 40,
33-071-10445 209~97 Isfahan 343 255 76 . 116 2.0 .8 Br 3.3 1044 28.87 C b
33-071-10444  209.73 Isfahan o2 3o 52 77 112 2,0 0 9 Bro 2.7 1008 28,44 3T -
33-071-11138 2-42-4559 TIsfahan 360303 s5082 o111 1.6 8 -@ © 2.7 1000 28.23 2
33-071-10442 209-53 Isfahan 25 o2 - -3 . 54 -8 - 11k 2,0 -8 GRBr 3.1 989 28,97 @ W ..
33-071-10440 209-25 Isfahan 33 0f3. .30 54 88 111 1.6 ‘9. Br 3.1 968 28,08 29 .
33-071-10438 209-77 Isfahan 320300 54 83 . 115 2,0 -7 Br 33 917 28,61 @ 39
33-071-10443 Isfehan 320 3 04300 52 80 114 2.3 7-Br .. 2,7 T00 28,05 B R
33-071-10408 Ahar Res2 010055075 14 3.3 . 7 Br L4 584 28,87 59 ..
33-071-11175 176 Arasbaran =~ 32 . W37 370853 75 110 2.6 576G 4hh " 572 2947 . B
33-071-10436 Ghazvin (3B E3 a2 53 72 113 3.3 6.6 47 463 29,32 63 -
22-071-11179 183 Unknown o @e8ii2c2 B2 73 119 3.0 5 GRBr 4.3 452 29,46 52
33-071-10437 Ghazvin BB 20 53 T4 17 3,0 76 T ah M7 29,57 63
33-071-10428 ‘ Moghan 233 el 2783 Th 109 3.3 6. G 4.3 4o 29.40 58
33-085-11174 127 Lebanon . .36 o2s 52 o700 111 3. : 6. LG 4.4 405 28,67 55
33-071-10432 “Ardabil ) R T Or -5 5 75 112 3.3 ROy N 4,2 3290 29.60 63
33-071-10413 Tabriz 29. 30030 T 106 3.3 8 @ b3 387  29.10 6 -
33-071-10421 Ghazvin - 5350300082 T 99 3, 6 16 3.8 372 28,77 5T
3>-071-10409 Ardabil - 337 5 75 113 3.0 TG A2 369 29,38 66 -
33-071-10411 . Moghan 0372 0 53570 108 4,0 TG . BN 269 29,53 - 69
33-071-10435 . Ghazvin X 3003 . 520 7Th 104 3.0 8. GRBr 3,7 354 29.03 . :58 .-
33-039-11177 1k2 Cyprus oM 2. 3 53 72 103 3.0+ 6. G- - k2 323 2911 66
32-071-11176 - Azarbaijan - 30 L3 2. 852073 107 3.0 ST LG - L 319 29037 62
33-071-10424 . Moghan 28 3.7 3.5 73 108 3.0 - ‘8 .76 3.6 252 29,07 - " 63
23-271-11178 : - Azarbaijan = 30 3 . 2 52 .70 101 3,0 8. 6 - 38 210 29,% 50
_ z .x 10 . 23

LSD .05 = 214



nomie Data Table

‘iff“(i) ‘Numbers assigned to collection maintained by the Regional Pulse Improvement
e ProJject. A,

(2) Numbers assigned in. 1965 single row nursery

: (3) Source nunbers are numbers assigned to populations or collect:lons by the
Iranian Ministry of Agriculture; 6 digit numbers are PI numbers from. Crops
Research Division, ARS, U.S. Department of Agriculture, Belteville, !
Maryland, U.S. A. o .

(4) Source indieates crigin of seed either country or seotion of Iran. :

“(5) W = Wnite; P = Purple; LP = Light purple.

(6) ' A\'rerage plant height in centimeters.

"v(7)f Average plant width in centimetere.

(8) Average number of plants per meter based on one met ‘
R replication. . o .

fﬁ(9)- Rated 1 to 9t 1 = complete stand 9 - poor etand‘
(10) “Rated 1 t0 9t 1 'm vigorous 'plents 9 weak plants‘;

(11), Days from planting to first opened flower. ”

(12) Indiea.tes number of daye after planting the first pod m plot reached
full maturity, ready for harvest. e e :

(13) Indicates number of days. after planting the whole plot waa rea.dy‘for
: “harvest. ) _

(1'14) Disease rated 1 t6 91 - 1 = free. from disease symptoms, 9 = ever o
. disease symptoms 1ncluding yellow:lng a.nd wilting S

(15) Average number of seeda per 10 pode

(16) Br = Brown; W = Wnite; Bl = Ble.ok, or= Cream. Y= mm 'cr - oreen._
'L = Light; D = Dark. 5

;('_17)‘ Averase weight (in grams) of 100 seede. :
(18) Yield in kilograms per. heotare ’baeed on’ or 10 aquare metere per plot.

(19) Protein peroentage based on total solids. _ Determined by KJeldahl method
‘on two samples per strain, duplicate detemination per semple. )

'(20)‘ cooking time (1n minutes) determined by boiling 50-gram sample in. 500 ml.
.of water, 2 grams Na Cl added and checked regularly for hardnesa. o

_(21) Palatability, Maximum rating - 30
Appearance, Maximum - 9
Color uniformity - 3 to O
8ize uniformity -~ 3 to O
Cooking uniformity - 3 to O, :
Smell « 6 to O ‘
. Taste - 16 to O
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,"nminary Yield 'I‘est No. 2 planted Apr:ll 3, 1968, RPIP, KaraJ, Iran

Yield differences rnot significant at .0'5._’, ’

(1 SR ) B (6):u,_~‘~.- m - (8) (9) (10)  (11) (12) (13) (14)

L ] S Pl. toPltoPl to : - .Yield :
Accession Strain Source - ' " Flower Plant - Plant Plants - 1st 1st Com. Disease per 18 Seeds e per
Number Number . Number 8 O U RCE _  Color Height Width - /Meter ~Stand V:I.Qr Fl. Mat Mat. Rati‘ng_;pods _Wt. '~ Hectare:
12~071-04287 295. ‘Isfehan - P 37 57 3 1 .- 5 100 121 1 17 - 11.0 ' 308.°
12-071-04466 2246 221 Isfahan P." 29 - 56 2 1 54 97 126 -2 17 12,6 2962
12-071-04282 201 129 Isfahan P 3B 54 2 1 53 97 17 1 19 ' 12,3 291
12-071-04439 2221 221 Isfahan P 3 55 - -1 -1 53 97 121 . 1 19  12.1 - 2864 -
12-071-04433 2216 221 Isfahan P . .34..  B§ 3 1 54 9 120 2 16 12,2 . 2816
12-.071-05387 3092 154 Gharyeh-Gole P35 .. 48 .11 53 97 17 -2 16 . 12,37 - 2744
12-071-05378 3084 154 Gharyeh-Gole P .. 39 56 1 53 97 ‘122 - 2 19 12,2 2782
12-071-05185 2911 174 Ahar P 23 L b5 13- -4 -2 &3 97 120 -2 15 9.5 2712
12-.071-04413 2198 . 221 Isfahan P 34 - . 58 150 ¥ 1 . sh 100 121 2. 20 1.2 270
12-071-04285 293 Isfehan . P: .35 B2 : -2 .1 53 100 120 -2 16 . 12,2 2638
12-071-04265 276 326 Isfahan 221 P 34 'B5 SRS SR | 53 97 17 1 15 1.9 2600 -
12-071-04440° 2222 221 Isfahan : P . 3 . 55 18 L -1 55 97 122 1 18 1n.8 2586
12-071-04775 2542 - 173 Ardabil P 3 57 a9 2 1 B3 97 113 - 2 15 10.2 2534 .
12-071-04703 2478 172 .. Ardabil P 250 41 - . S - B 53 97 114 -3 16 - 10.3 2528 -
12-071-0513L 2863 174 - Ahar - P 3T 80 19,5 003 1 53 97 122 2 17 12,2 2524
12-071-04663 2424 172 Ardabil P o5 Ly L R s R 9 121 2 16 9.7 2516
12-071-04445 2226 221 Isfshan . P 37 .86 17 2. 54 97 122 - 2 16  11.6 2404
12-071-04623 2388 172 Ardabil R -« & 49 - 120 - 3 1 52 ‘97 120 . 2 17 10.0 2376
12-071-04681 2458 172 Ardabil SR o 28 49 .21 2 1 52 97 1% 2 15 10.3 2354
12-071-04799 2564 173 . Ardabil L o:P¥L 26 . 47 17 1. 1. 52 97 - 117. - 3 19 10,6 2348
12-071-05326 3038 154 charyeh-cole‘ P . 3T BT 166 .2 1 54 97 119 2 18 11.7 2342
12-071-04629 2396 . 172 Ardabil ‘ P .30 50 - 19 . 1 2 55 . 97 122 2 18 9.8 2190 |
12-071-05108 2842 174 Ahar P iy 30 .53 1 5 2 53 - 100 123 17 .18 11,9 218
12-071-05055 2794 175 Ahar SRR RN, NSRS > A7 2y 100 s5h .97 114 2 17 11.5 2098
12-271-05403 3121 164 = Moghen sel. . P . 31 77810 16 - 3. 2+ 56 97 18 .3 16 -'10.6 2032



ra

-Agronomic Data, Chickpea (White) Preliminary Yield Test No. 2 planted April 3, 1968, RPIP, Karaj, Iran
¢ 9 1 - (2) - {3) (). - (5)  (6) () (8 (9) (0) (1) (12) (13) (%) (15) (16) Qa7)  (a8)
DR : Pl.to Fl,to Pl,to Seeds 100  Yield
Aocession Strain Source ‘Flower Plant FPlant Plants 1st 1lst Com. Disease per 10 Seed Seeds per
Numb - Number Number 8 O UR CE  Color Height Width Meter Stand Vigor Fl. Mat. Mat, Rating pods  Color Wt.  Hectare
12.071-10081 226 170  Ardabil LP 0 63 15 1 1 5 101 13 1 13 Ler 27.5 4792
12-071-02842 1095 170 Ardabil LP k3 63 15 1 1 58 102 12 1 12 LCr 26,1 47150
12.071-02946 1102 169 Ardabil P k5 66 12 1 1 59 106 127 1 13 LCr 26,3 4582
12-071~06359 797 . 220 lNishabour Lp 30 52 13 2 1 5 100 119 2 19 Ler 17.0 4493
12.071-02193 387 241  Ghochan W 33 & 12 2 2 5% 101 1% 2 16 cr 28,5  4hrs
12-071..03578 1707 153 Karal} LP [T 1 1 1 57 104 129 2 12 Lcr 23,0 4385
12-071-02479 €46 106 Fars LP 43 65 13 1 1 54 100 122 2 13 per 26,7 4364
12-071-032450 1335 111 Varamin Lp 49 61 14 1 1 55 102 123 1 15 per 25.9 4289
12-071-02081, 1225 169 Ardabil LP 38 6 14 1 1 5 103 131 1 12 Lor 23.9 4283
12-071-02841 1004 170 Ardabil LP 4 65 13 1 1 67 103 130 1 12 Lcr 26, 4283
12-071-02729 898 182 Shiraz W 43 59 17 1 1 62 103 128 3 13 W 18.9 4215
12-071.03220 1273 41 Varamin LP 38 63 12 1 1 55 104 137 1 ) LCr 22,6  h20h
12-071-02759 924 182  Shiraz Lp 0 57 16 -1 1 01 131 1 it Ler 16,1 8187
12-071.10042 134 230 Tehran 251025 LP 38 58 14 1 1 5 103 131 1 % Ler 16,6 s
12-071-02290 474 220 Iefa.an W 45 60 10 2 1.7 108 1% 1 13 W 23,0 319
12.071-02613 T76 230 Nishabour W 38 66 12 2 1 53 101 112 2 17 W 20,2 409k
12-071-02236 1381 111  Varamin 1P, ko 6 12 1 1 52 100 19 1 15 per 29,3 4087
12-071-03413 1550 161 Mamaghan LpP 4 68 15 1 1 64 100 11228 1 17 Ler 18,2 3997
12-073-03249 1393 111  Varamin LP 3 6 13 1 1 53 101 19 1 13 DCr 29.5 M8
12-071-03430 15€5 161  Mamaghan Lp 2 70 15 1 1 103 129 1 15 cr 17.4 3972
12.071~02845 1008 170 Ardabil LP iy 65 14 1 1 57 101 128 1 13 cr 0.7 ¥R
12.071-03421 1557 161  Mamaghan LP K7 63 16 1 1 63 102 120 1 12 Der 19.4 3906
12-071-€2302 485 220 Iafahan W 33 54 1n 1 1. 5% 100 128 2 16 W. 18,3 2893
12-071-10043 71(1) 170 Ardabil P 48 68 2 1 1 6 102 131 1 12 Cr 21,2 3973
12-071<03393 1532 168  Mamaghan ] % 58 15 1 1 53 100 134 1 13 W 22,0 3872
12-071-(2302 458 220 Iasfahan W %6 65 1 1 1 72 109 136 1 15 W 20,7  38%
12-071-02443 618 106 Fars w 55 55 - 14 2 1L 5% 100 126 2 13 W 19,4 3822
12-071-06342 2013 217 Torbat-Haidari LP 3B 5 14 1 I 6 1048 120 1 18 : ¢r 14,0 3786
12-071-02270 935 182 Shiraz W » 57 13 1 1 5 101 23R 2 15 W 18,1 37154
12-071-03523 1657 152 KaraJ LP n & 15 11 5 100 120 1 16 1cr 19.7 3R
12-071-05471 310 241  Ghochan W 29 . 54 % 2 1 51 100 125 2 16 W- 20.9 3%
12-071~02733 902 182 Shiraz W 3% 54 1h. 1 1 56 ‘100 127 1 17 v 17.7 3682
12.071-02765 931 182 Shiraz W 3% A8 L 2 .1 5% 100 120 1 16 W 18.4 3638
12-071-10044 71(2) 170 Ardabil P 3 & 12 1 1 6 102 18 1 12 Ler 21.0 2603
12.071-02631 800 230 Nishabour W 39 .61 15 1 1 5% 100 122 1 18 W 16,8 3599
12-071-03226 1370 111 Varamin LP 2 6 13 1 1 5% 10 121 2 13 per 21,6 2596
12207102095 267 460  Kara) sel, LP 8 60 12 1 1 5% 100 126 2 1 cr 29.5 %55
12-071-02744 912 182 Shiraz W 51 5% 13 1. 1 60 103 135 1 13 W 18,9 %0
12-071-02898 1055 170 Ardabil W b 16 1 1 54 104 I 1 14 W 17.6 3520
12.071-02679 809 230 Nishabour W 3 57 12 2 1 5% 101 123 2 18 W 19,3 3482
12-071-02214% 406 241 Ghochan W 26 4 10 1. 1 k9 101 17 2 15 W 21,0 3468
12-071-02270° 925 182 Shiraz W 31 55 b IS § 1 55 103 1 U N 27.9 3453
12-071-02565 731 230 MNishabour W % 55 m 1 5% 100 124 1 1% W 18,1 2445
12.071-06364 794 230 Nishabour IP. 57 58 17 1 1 54 100 123 2 17 - DCr 15.8  #3n
12-071-02892 1050 170 Ardabil LP 6 64 13 1 1 s 101 10 2 100 Ler 2.1 X
12.071-02655 828 230 Nishabour N 15.- 1. 2 55 100 128 2 2 v 17.8 213
12.071-03253 1338 111  Varamin W B &7 14 1 1 53 100 128 2 12 W 23,1  3%07
12-071~01916 84 P.3.K.P, W 57 1 1 1. 52 100 1127 2 15 . .W 24,1 3399
12-071-03240 1385 111 Varamin 1P R 64 n 1 1 55 100 122 2 . Cr 28,8 3386
12-071-02791 954 230 Nishabour W % 55 12 -1 1 57 103 128 1 4w 16,9 3385
12.071-03259 1406 111 Varamin Lp 7 60 n 1 1. 5% 100 17 2 13 Der 27.7 337
12-071~03629 1760 153 Kara) LP 43 6 11 1 1 57 100 126 1 1 Ler 25,1 33
12-071-02478 645 106 Fars W 42 55 13 1 1 55 100 121 1 15 w 18,0 3328
12-071-03069 1213 169 Ardabil W 36 53 15 2 1 10 123 1 15, W 19,1 336
12-071-02195 389 241  Ghochan W 31 60 1 2 1 52 101 123 2 17 W 20,0 336
12.071-02442 613 106 Fars W 0 47 13 1 1 5 100 120 1 14 w 18,2 334
12-071-03886 2014 217 Torbat-Haidari W 36 62 15 1 1 55 100 127 1 20 W | 17.% 3308
12-071-02732 901 182  Shiraz W 37 54 16 1 1 5 101 133 1 16 W 18,3 3%05
12-071-02023 201 2 Torbat w B 59 14 1 1 5 100 12 2 13 W 30.2 3301
12-071-02653 825 230 Nishabour W » 856 14 1 1 100 128 2 23 W 16,3 3298
12-071-02443 614 106 Fars W 2 5 15 1 1 5% 100 127 1 16 W 18,6 32293
12-071-02179 646 106 Fars W R 5 20 1 L 100 134 1 15 W 17,1 328
12-071-02270 456 220 Isfahan W 66 10 2 1. 70 109 1% 2 13w 22,0 2233
12.071-02651 823 £30 Nishabour W 3 6 134 1 17 53 100 123 1 16 W 21,0 3219
12-071-02244 433 241  Ghochan N 28 & 13 2 1 52 100 126 1 1T W 17.0 19
~12-071-0kOM4 2167 220 Isfahan W 48 65 1 2 1 72 106 128 3 12, W 3.8 AP
12.071-02814 975 230 Nishabour - W 3 5% .13 1 1 53 100 18 2. 6. ' W 20.5 3165
12-071-02695 B68 182 s8hirar ] 36 56 14 2 b 100 126 1 13. W 16,5 3152

contd. .
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‘Table’ Agronomic Data, c:nickpea (White) Preliminary Vield Test No.,2, Planted April 3, 1968, RPIP, Karaj, Iran ALk
o ..(15) ' (16) ;‘ (17) (18)

(@) ) (3)' (‘l) . '(5_);~ (6)_- ('{)‘ ( (9) (10) (11) (12) (13) (14)-

, _ ERT ‘ . Pl.to Pl.to Pl.to .. ' Seeds - 100 Yield
Accession Strain Source R Flower Plant Plant Plants - Ist. 1st Com- Disease per 10  Seed Seeds per .
Number Number Number S O-UR CE -Color Height width Meter Stand Vigor Fl. Mat. Mat. Ratini .. pods . Color W Wt. Hectare
12-071-02244 433 241 Ghochan - W % .60 © 13 .. 1 1 53 100 122 - 1 i W 18,1 3150
12-071-07249 1393 111 ~ Varamin LP 2 60 12 1 1. 5 100 115 - 1 DCr 26.9 312 |
12-071-02249 437 241  Ghochar W 34 59~ 12 -1 . 1 52 100 122 2 W 20.9 316
12-071-01919 86 . 84 Karajsel.. ~ W. . 38 5 1. 1 .1 5% 101 128 1 W 31.1 3084
12-071-02738 906 182 Shiraz W 3% 5. 13 .1 1 5 104 1220 1 W 19.1 3038
12-071-03233 1376 111 Varamin W34 sh 18 . 2. 1 55 100 1221 2 W 7.7 3036
12-071-02643 813 230 Nishabour W ..-e8 B¢ .12 - .1 .1 -52 100. 125 . .2 ‘W 19.0 3031
12-071-02053 229 424 KaraJ sel. = W. .-~ 34 1. 2 54 100 134 . 2 CW 26.8 = 3005
12-071-02628 795 230 Nishabour CoWet e ‘g 1 51 100 - 125 -2 W 0 17.9 3002
12-072-02815 976 230 Nishabour R~ T 1.1 52 100 18 2 W 19.0 . 2997
12-071-03355 1497 168 Mamaghan WoooroTus . 1. 53 100 121 2 W 27.3 2975
12-071-03232 1375 41  Varamin W38 L2 2.° 56 101 - 126 -2 W 29.3 2972
12-071-03073 1217 169 Ardabil W 3B 1 155 101 135 1 W 17.6° 2858 .
12-071-01915 83 71  Karaj sel. W. 38 2: .1 52 100 122 2 SW 33.6 - 2813
12-071-10045 5174 Ghazvin local W 3 . 2 i1 sk -100 127 -2 W 25.0 2801 -
12.071-02684 856 230 Nishabour W.ooooer S22 1 %0 100 14 2 W 17.2 2797
12-071-03459 1591 161 Mamaghan LP 34 11 5% 0 101 121, -3 - er 20.4% - 2751 .
12-071-02460 629 106 Fars W 34 21 1 53 100 124 2 W 15.7. 2738
12-071-10046 345 194 Kermanshah w39 2 1L 5 102 120 2 ‘W 331 2728 .
12-071-02441 612 106 Fars : RS 2 1 53 100 126 .2 W 13.6 2725
12-071-05470 332 217 Torbat Haidari W3 2 52 1000 128 2 W 20.9 2674 .
12-071-02443 614 106 Fars W o-o29 - " 2 s4 100 19 2 W 18,9 2656 -
12-071-02243 432 241  Ghochan W33 L2 .71 - 49 100 1257 2 "W 20.4 2631 -
12-071-10047 36 111 Varamin P ko 2.1 62 100 11F -2 - DCr- 23.8 2607
12-071-02110 1364 194% Kermansheh =~ W' - 27 ° 1.1 53 100 116 3 ©Cr 27.0 2543 .
12-071-02246 435 241  Ghochan W29 i NP | 5% 100 115 1 W 19.6 - 258 -
12-071-10048 154 207 Mazandaran W. 3 - 1 sh 101 129 y W 26.0 2498
12-071-10049 85 249982 Iran ' W3 -} 1 56 100 121 "3 £ W 26.0 2304
12-071-03028 1176 169 Ardabil Wk S2.0 "1 53 100 119 2 . LCr . 19.7 2196
12-071-03376 1516 168 Mamaghan COWE LB vee.i 10,52 100 126 2 W - 24,9 2110 .
12-071-02516 681 232 Dareh-gaz W, 380 Mg te iy 60 101 1F . 2 oW 37.2 - 2087 -
12-071-03260 1407 111 Varamin W 3T ‘2 1.7 53 100 125 .2 W 4. 208

[ ISD .05 = K 519



{ able 8, *Agrononic Data, Chickpes (Black) Preliminary Yield Test No. 1, Planted Aprl 3, 1968, RPIP, Kara), Iran

a8

D) (2) (3 (8) 5y (6 (D (8) (9) (10) (1) (12) (13) () (5) . (6) (17)

. Pl.to Pl.to Pl,to Seeds 100 Yield

‘Aogession Strain Source . Flower Plant Plant Plants lgt 1st Com. Disense per 10 Seed Seeds per

Number Number Nunber SO URCE Color Height Width Meter Stand Vigor Fl. Mat, Mat. Rating Pods Color Wt. Heotare

12-071-04509 2285 193 Kermanshsh P 3% 51 19 2 1 53 96 120 2 17 Bl 11,3 . 30%

12-071-04432 2215 221 Isfuhen P 34 53. 18 3 1 53 96 124 2 18 381 11.5 2848

12-071-05331 3043 154 Gharyeh-Oole P 5 49 19 2 1 sk 96 121 1 19 Bl 12,1 2832

12-071-04279 287 Kara) 315-1 P 38 60 17 2 1 54 96 118 1 18 Bl 12,0 2804

12-071-05126 2858 174  Ahar P 29 53 14 3 2 56 100 121 3 18 BL 12,3 2754

12-071-048244 305 Ardabil P 30 5 21 3 1 54 96 120 2 18 Bl 11.8 2726

12-071-04481 2260 221 Isfahan P 3 50 18 2° 2 54 9% 123 2 17 Bl 11.8 2720

12-071-05300 3015 154 Gharyeh-Gole P 3R 49 14 3 1 53 96 124 3 19 Bl 12,0 2684

12-07T1-05487 2433 172  Ardabil P 25 47 13 3 2 54 9% 116 4 17 B 9.7 2676
P 39 53 17 2 1 54 96 125 2 18 ‘Bl 12,0 2660

12-071-04475 2254 221 1sfuhan P % . 5% 15 3 2 55 99 . 119 2 11,9

12.071-04536 2309 193 Kermanshah P R .50 19 2 1 53 96 124 ‘2 1,3

12-071-04428 2211 221  Isfahan P 3 .5 19" 1 1 53 96 122 2 11.5

12-071-05080 2817 174  Ahar P b 55 15 ' 4 2 54 9 118 2 12.0

12-071-04458 2239 221 Isfahan P » .5 . 18 . 2. 1 sk 96 121 2

12-071-04618 2383 172  Ardabil P 2 .. K0 12 y 2 )] 96 122 3

12-071-05093 2829 174  Ahar P x» 68 14 4 2 .54 96 124 2

12-071-04661 2422 172 Ardabil P .29 &7 18 1 1 52 96 117 3

12.071-04491 2269 221 Iafshan P R 51 12 5 2 57 96 126 3

12-071.04705 2482 173 Ardabil P a5 13 3 3 54 100 126 2

12.071-04691 2467 172 Ardabil P 27 5 19 3 1 52 96 120 2

12-071-044G9 2194 221  Isfahan” P A 8 15 2° 2 55 96 120 2.

12-071-04467 2247 221 Isfghan P 3» .60 15 3 1 54 9 123 1

12-071-04748 2518 173  Ardebil P 24 8. 12 4 3 5 96 121 3

12-071-04276 284 Ghazvin 227-1 P 34 56 13 3 1 57 96 125 2 .

12-071-04270 278 49 Ardabil P 24 51 12 5 3 51 100 123 5§

12-071-04407 2192 221 1Isfahan P .5 19 -2 2 54 96 120 2

12-071-04795 2560 173 Ardabil | P 27 -4 7. 3 2 53 96 117 3

12.071-04462 2243 221 Isfahan P N . 5 8 4 2 56 100 120 2

12-071-04833 2595 173 Ardabil - P 28 5 15 - &4 2 53 96 124 3

12-071-05437 438 154  Karaj P 3. 535 2 1 1 sk 96 123 2

12-071-04475 2254 221  Isfahan P Y : 5 2 6 100 124 2

12-071-04479 2258 221 Isfahan P : 5 2 55 96 124 3

12-071-04937 2688 175 GOharyeh-Gole P 3 1 54 96 120 1

12-071-04653 2415 172  Ardabil P 2 2 53 96 118 3

12-071-05089 2825 174  Ahar P 2 1 54 98 126 . 1

12-071-04689 2465 172  Ardnbil P 4 2 54 96 121 3

12-071-04450 2231 221 Isfahan P 2 1 5% 96 117 2

12-071-04261 269 222 Tran 222772 P 2 2 52 96 15 3

12-071-04789 2555 173  Ardabil P 2 2 53 96 11k 4

12-071-04787 2553 173  Ardabil P 2 2 52 96 113 4

12-071-05399 3117 173  Ardebil P 2 3 55 96 119 3

12-071-04693 2469 172 Ardabil P 2 1 52 96 118 4

12-071-04573 2343 193  Kermansheh P 2 2 52 g6 116 2"

12-071-04461 2242 221 Tafohen 3 3. 1 53 96 18 3

12-071-04619 2384 172 Ardabil P 1 2 53 9% 112 4

12-071-05486 aliz2 172  Ardabil P 2 1 53 96 - 118 3

12-071-04620 2385 172 Ardabil - P I R S 1 96 115 3

112-113-05406 ' " Pakisten C-727. ‘P 21 .56 . 96 -



‘Table g Agrongmic Data, Chtekpea (Waite) Preliminary Yield Teat No. 1, Flanted April 7, 1968, RETP, Gnazvin, Iren LRI
(1) _ (2) (3 (8) (5) (6) (n @ 19) (100 () 12) (13) Q¥ (16) an @8

- - Fl.to .Fl.to Pl.to 100  Yield - .
Rccession 8train Source Flower Flant Flant Plents 1st 1lst Com. Disease Seed Seeds per
Nuirbexs Number Number SOURCE Color BEsight' Width /Meter Stand Vigor Fl, Mat. Mat. _Rating Color Wt.  Hectare
12-071-02818 979 230 Nishabour W » 5% 19 2 1 50 89 102 1 w 234 18%0
12-071-03306 1451 111 Varamin L? 43 60 21 1 1 55 93 102 1 cr 30.1 1882
12-071-03423 1596 161 Mamaghan P 7, 60 21 1 b -t 93 102 1 W ¢ 29,5 182
12-071-03696 1829 162 Shahpour W 5 59 19 1 1 56 9 105 1 W 28.4 1866
12-071-03455 1588 161 Mamaghan . LP 5 5 2 2 1 5 93 1R 1 W 29.4  1B62
12-071-02469 €37 106 Fars W 131 &9 20 2 1 58 9% 105 1 W 21,5 1858
12-071-02855 1017 170 Ardabil W, B2 64 21 1 1 53 %R 103 1 Ler 25,6 1846
12-071.02840 1003 170 Ardadbil LP 8. - 63 2 .1 1 5 96 105 1 or 29.3 1840 |
12-071-02185 380 241 Ghochan w 30 68 - 20 1 1 82 90 106 1 W 22,3 1836
12-071-02345 524 241  Ghochan W .36 .6 .20 1 2 5 - 8 w14 1 w 23.4 1820
12-071-03645 1779 153 Kara} LP . 43 " 6519 .. '} 1 60 96 106 1 W 26.4 1792
12-071-03378 1517 168 Mamaghan w -~ R - R 1 5 88 1 1 L 0.4 1770
12-071-03062 1207 169 Ardabil L 2 58 22 1 1- 53 o4 105" 1 Ler 20.3 1764
12-071-03289 1435 111 Varamin WO 30 - iABC 20 2 1 B2 91 105 1 W 33.5  17h2
12-071-03250 1395 . 111 Varamin LP 3 54 20 2 1 5 95 12 1 Ler 26.5 1720
12-071-02968 1122 169 Ardabil W 28 788 e 1 1 49 89 - 105 1 Ler 0.7 1720
12-071-02655 828 230 Nishabour w3, 56 22 1. 1 5 -9 105 -1 v 3.4 1658
12-071-03471 1602 161 Mamaghan P <38 e a1 T 57 93 102 "1 cr 23.6 2592
12-071-02333 1376 111 Varazin ir a "8 2 1 1 55 91 102 1 W 32.3 2488
12-071-02244 1289 111 Veramia LP A 62 1 1. 5 .9 105 1 w 27.4 243
12-071-02569 734 230 Nishabour w 29 . 5420 1 5 90 102 1 w 2.1 2n4
12-071-03%68 1599 161 Mamaghan LP » 7.2 1 * 56 93 103 1 . cr 26.2 2336
12-071-03455 1588 161 Mamaghan LP M- 57T 19 .2 1 54 93 102 1 W 26,9 2306
12-071-03235 1380 111 Varamin P 40 & 21 i 1 's§ 91 102 1 w - 29.4  2%@
12-071-05406 301 111 Isfahan LP 3B 6 " 20 1 1 54 g2 106 1 7 7.1 228
12-071-02650 822 230 Nighabour w 3™ ST 22 el 1. 8 9 102 1 cr 19.6 2214
12-071-03295 1451 111 Varamin LP 36 6 a2 1 5% - . -] 1 or 3.3 2108
12-071-03456 1589 161  Mamaghan P . » 60 19 2 1 58 g% 105. 1 Ler 0.3 2102
12.071-03268 1443 . 111 Varamin LP 3 % 20 1 1 55 %2 102 . 1. or 30.1
12-071-03718 1848 162 Shahpour W - 5% .- 20 1 1 55 9% 102 w 25.9 2016
12-071-05471 310 241  Ghochan W 35 57 20 1 1 50 91 106 1 W 21.5 1968
12-071-05470 332 217 Torbat-Haidari W - 51 . 2 2 1 53 92 105 1 W 19.8 1962
12.071-03351 1493 168 Mamaghan W 33 57. 22 -2 1 56 91 102 1 W 22.0 )
12-071-03300 145 111  Varamin Ly B - 50 20 2 1 57 61 105 1 L 28.0  1f
12-071-02346 525 241  Ghochan W 36 55 - 19 2 1 S0 89 105 1 cr 24,7  160%
12-071-02275 37% 241  Ghochan W 035 6T 19 1 1 50 88 105 1 w. - 23.3 1580
12-07T1-02596 759 230 Nishabour w B85 20 2 1 56 9% 105 i W 22.6 1504
12-071-03251 1396 111 Varamin W LB .55 16 3 2 sk 9% 106 1 o 2.2 12
12-071-01921 83 86  Karaj W, 37 5 18 2 1 5 90 = 105 1 w 34,0 1440
12-071-01919 86 KaraJ sel, R IR ) .58 . 16 2 b 8 102 1 W 33,1 1k
12-071-02896 103% 170 Ardabil W, 3865 1B .2 2 5 9% 109 1 W 33.9 1364
12.C7102205 479 220  Isfahan W R8T 6500019 b 2 56 100 111 1 W 18,1 1312
12-011-0273% 903 182 Sniraz W T3 19 . 2 T 57 % 105 1 w. 20.4 1308
12-071-03005 1156 169 Ardabil W 135 190 .. 2 1 51 89 106 1 W 3.4 129%
12.071-02188 382 231  Ghochan W: - 80 3 2 5 97 11 1 w . 184 792
12-071-02298 %81 220 Isfahan L PP 1t - 2 5% 100 112 -1 W ..19.8° T10
12-071-02300 483~ 22C Isfshan WTRS 2. 2 S5 100 12 1. W 19,4 - 624
12-071-02306 489 220 TIsfahian B'E a2 2 1 & 98 111 1 W 16.1 606

" K -2 2 58 : 1. W .20.%

12-:71-02339 518 220 Isfehan

8
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10°. Agroncato Dats, Chickpea (White):Prelinthary Vield Teat No. 1, Plantsd Apiil 3, 1968, RFIP, Keraj, Iran -

@) () () () () T (1) (8) - (9) (10) (1) -(22) (13) (%) (1%) - (16) - Q1)  (18)
A : : oo . L ) Pl.to Pl,to Pl.to Seeds : 100  Yield
Accession”  Strain Source Flower Plant .Plant Plants lst 1lst Com. Disease per 10 Seed Seeds per
Number Number Number SO URCE Color Height Width /Mster Stand Vigor Fl, Mat. Mat, Rating pods Color . Wt. M
12-071-02298 481 220 Iafahan W 55 66 nm -2 2 72 10 130 1 14 W 23.3 4780
12-071-02295 %79 220 Iafahan W 54 64 12 2. 2 70 109 129 1 14 W 22,2 4614
12-071-02855 1017 170 Ardabil W 55 6 15 1 1 65 105 130 2 12 Ler 21.7 4516
12071-03718 1848 162 Shahpour W 5 64 12 1 1 57 105 133 1 12 ¢ 21,1 448y
12-071-02333 1376 111 Varamin Lp 5 T 1 1 5% 100 124 2 pL Der 28,8  hue
12-071-02333 518 220 Iefahan W 5% T 1 1 6 109 137 2 12 W 18,7 42
12-071-02469 637 106 FPars w 62 1 1 56 105 133 1 13 W 21,5 4330
12-071-03645 1779 153  KaraJ LpP 68 1 1 62 105 129 1 1 1er 23.3 4700
12.071-05470 . 332 217 Torbat-Haidari W 67 1 1 46 100 131 1 © 15 W . 19,7 k152
12-071-03298 1443 111  Varamin LP 66 1 1. 53 100 121 1 Ly ner 28,9 Mko
12.071-03351 1493 168 Mamaghan W 66 2 1L 56 107 132 1 W 17.7 4108
12-071-02346 525 241  Ghochan W 70 - 1 1 5 100 1129 2 17 W 20,1 4054
12-071-03456 1589 161  Mamaghan 1P - 67 DY 1 55 105 1128 1 13 Ler 26.8  4ok2
12-071-01919 86 Kara) sel. LP 5 . 1 1 5 100 128 1 PUIN | 29.0  4oko
12.071-03468 1589 161 Mamaghan Ly . 65 . 1 2 5% 100 1127 2 ‘13 Der 22.5 4030
12-071-02569- 734 230 Nishabour W 61’ 1 1 53 95 127 2 .16 W 17.2 4026
12-071.03289 1435 111 Varamin W 66 2 2 5 95 12 3 13 cr 29,1  hooy
12-071-02188 382 241  Ghochan W e 2. 2 6 15 135 2 14 w 24,2 3963
12-071-03423 1596 161 Mamaghan LP b | 1 5 105 128 @ Rt} ‘Ler 25.5 3860
12-071-02968 1122 169 Ardabil W 63 -1 1 52 105 1M 2 12 - Ler 23.4 3852
12-071-03471 1602 161  Mamaghan LP ST 2 1 5 105 1222 2 16 Der 19,9 2848
12-071.05471 310 241  Ghochan W 64 1 1 4 100 1228 2 i 14 W 18,5 3816 -
12-071-05406 301 111  Isfshan LP .66 1 1 5 105 126 2 13 . er 25.7 3198
12-071-03455 1588 161 Mamaghan LP 63 2 1 5 100 127 1 17 - Ler .3 3776
12.071-03250 1395 111 Varamin Lp 60 - | 2 57 105 126 2 13 ‘e . 23.7 3720
1207103696 1829 162 Shahpour LP 68 1 1 5 100 124 1 1 cr 21,9 3710
12-071-02655 828 230 Nishabour W 697 - 1 1 5. 100 129 1 17 W 18,6 3706
12-071-03455 15688 161  Managhan LP 6B 1 1 B4 100 130 2 1. - Ler. 26.8 3690
12-071-03062 1207 169  Ardabil LP Coer 1 1 56 107 123 1 15 o 18,5 3680
12-071-02244 1383 111 Varamin LP 58 1 1 5% 100 126 2 12 . Ler 24,8 3670
12-071-02840 .1003 170 Ardabil LP . 65 ¢ 2 -1 65 105 127 2 13 0 or 27,1 3602
12-071-02306 489  220. Isfahan w 66. - 2 2 6 19 13m 2 15 W 22,1 2600
12-071-02818 979 230 Nishabour ] N 2 1 52 95 123 2 16 - W 20,2 3554
12-071-03306 1451 111 Veramin Lp 64 .11 54 100 18 2 15 .. pCr 7. 3546
12-071-03295 1441 111  Varamin Lp G TR0 1 5 105 120 2 15 er 27.5 3512
12-071.03300 1445 111 Varamin LpP . 63 [ (RS | 54 118 2 T 13 ner’ 28,9 3416
12-071-02596 7 230  Nishabour W 69 .2- 2 55 105 129 2! 1. W 19.1 - 3396
12-071-02179 374 241  Ghochan W 6 Y. 2 8 127 2 17 W, 20.3 3362
12-071-02185 380 &4l  Ghochan W - 64 2 2. 5% 9 127 2 15 W 9.3 3348
12-071-02650 822 230 Nishabour W - 58 1 1 s 9% 122 2 183w 18,1 3342
12.071-01921 88 86  Karay L .66, 2 1 53 129 3 11 W .9 3336
12-071-02%00 483 220 Isfahan W 5 N e .2 T 112 3 2 16 W 23.4 332
12-071-0273% 903 162 Shiraz W 64 2. 2 85 9%5 125 2 S1h W 21,3 3304
1207102345 524 241  Ghochan W 64 -1, 1 50 89 18 2 16 W 20,5 52
12-071-03005 1156 169 Ardabil W 271 55 105 126 2 12 W 26,7 3226
12-071-03378 1517 168 Mamaghan W 2.1 52 100 130 2 C13 W o142
12-071-02896 1053 170 Ardabil W 1.1 5 105 121 2 . 12 W 29.3 -84
12-071-03251 1396 111 Varamin W i@ 1 55 100 123, 2 Y ot17 W 27.1 - 2648
12.071-03235 1380 111 Varamin pAZ 2.1 5% 100 17 2 116" e




61

""f"-'auckpea (Black) Uniform Advanced ‘Yield Test, Planted April T,.1968, Rp:p"-ﬁmazvin, Iran'* L

e : (5) (6 (7) (8) (9)(10) (11) . (22 (1‘}_):,‘,# (17)' o S (2)
ek ok Ca B . m :.'; e e el ol 2w Sg - e . 2 5. - S
4% B2 gz 2B o588 g.s 8d 2F o g 8% 45 g% 3z B & I, &5
Recession #5825 PR3 AES352 2 2 4% 58 4B 2% 3o 3% 833 SEs B 85 2%
Number 7] MW= QgOURCE AR BE RS L 8 &SR B R Af 8% &8 3282 =gR & 88 &3
12-071-05428 417M 175  Gharyeh-Gole. P 34 63 18 2 1 42 8 101 1 12 Der 16.4 2349 25.32 60 2%
12-071-05436 L41€éM 175 Gharyeh-Gole P 35 54 19 2 1 41 8 101 1 13 DCr 16.7 2315 25.45 175 26
12-071-05452 4194 175 Gharyeh-Gole P 34 60 18 3 1 - 4 -~ 87 100 1 12 ~ por 16,5 2282 26.60 75 22
12-071-05438 401M 175  Gharyeh-Gole P 34 5% 19 2 1 44 -~ 8 100 -1 12 DCr 15.1 2169 29.45 60 . 24
12-071-05451 410M 175  Gharyeh-Gole P 34 61 19. 2 1 4 87 100 1 13 Dcr 16.6 2067 27.58 45 28
12-071-05435 4O4M 175  GCharyeh-Gole P 34 58 20 2 1 ¥ 8 100 '1- -11° DCr 14.8 1985 26.51 k45 26
12-071-04570 2340 139 Kermanshsh P 42 56 19. 2 1 ° 3 '8 '101 -1 10 B 12,6 1979 2B.17 45 25 .
12-071-05433 43M 154 Kara} P 31 62 19 .°1. % b 87 104 12 i12° Bl 13.7 1970 26.23 45 27 .
12-071-10054 U411IM 171  Ardabil P 29 4 '19.-1 1 ko - 8 103 .1 12 Bl 14,0 1949 28.55 30 25
12-071-05441 303 Azarshahr P 3 56 17 2 1 4 . 8 102 1. .11 Ddor 139 1925 28,92 50 23
12-071-05429 427M 154  Kara) P 30 54 20 .2 1" 4 8 - 103 1 .13 - BL 12,7 1802 28.93 U5
12-071-05446 L4OM 154  KaraJ P 37 53 18 2 1 4 8 103 -1 12 Bl 13.1 1771 28,75 60 - 27
12-071-05130 2862 174  Ahar P 32 47 2 2 .1 .4 8 .104 31 13 Bl 12.6 174k 3030 45 - 26
12.071-05132 2864 174  Ahar P ¥ s56 17T ‘1 1 43 88 105 1 12" Bl 3.4 1736 27.23 15 2T -
12-071-10052 L41gmM 174 Ardabil P 3 49 18 -1 "1 43 86 102 1 13- Bl 12,8 1626 26,60 50 ar
12-071-05432 4284 154  Karal P 3 57 17 1.1 41 87 105 1. 11 Bl 13.7 1621 29.88 45 27
12-071-10051 - 387M 164 Moghan P 37 5 18 1 1 43 8 102 1 12. Bl  13.9 1571 28.20 45 7
12.071-04255 307 Ghazvin P 3 58 17 ..2 1 -4 8 103 - -1..°13 - Bl.. 147 1555 28,07 60 25 °
12-071-05442 231 251514 Iran P 3B 57 17 ‘2 1 4% 8 103 1 12 " Bl* 131 1522 27.75 75 26 .
12-071-04244 305 Ardabil P 3 48 19 2 1 4 8 103 1 12 Bl 15.0. 1512 29.41 45 ~ 24
12-071-10053 2147 221. Isfshan P 33 55 18 2 1 4 8 103 1.°.12°° Bl - 17.3 1508 29.9% 45 24
12-071-05093 2829 174  Ahar. P 38 55 17 -2 -1 45 8 104 1+ 12. Bl 13.3 1479 27.64 75 26
12-071-05301 3016 154 Gharyeh-Gole P 3752 17 2 1 - - 87 103 1 -13.0 Bl 4.9 72 30.57 4. 27
12-071-10050 L4171M 174 . Ardabil P 3 5 17 2 1 - - 8 102 112 . BL - 138 1400 27.82 45 27
_12-2'71-0‘&283 292 - Isfshan P 3648 18 -2 .1 --4- 8. 104 ~1--12 Bl . 13.7 128% 28.91 45 &%



Table 12  Agronomic Data, Chickpea- Blaqk)(qn;fbr¢tAdﬁ#ﬁ&ga;&igl&?gééé}friagtggfMaﬁ;ﬁ_i2;51968,,3513,{ju&5p1n,31;?u{{

(1) 2) (3 ) - (6) (7). (8) . (9) . (o) (:1) (12) (i¥). @5y @7y (18)  (19) (20) (21)
. Pl.to Pl.to Seeds " 100 Yield . Cook ;

Accession Strain Source " Plant Plant Plants 1st 1st Disease per 10 Seeds per ing Palata-
Number Number Number S O UR CE Height Width /Meter Stand Vigor Fl. Mat. Rating pods Wt. Hectare Protein "Time bility
12-071-10053 2147M 221 Isfahan ¥ 69 8 1 2 6L 105 1 20 11,0 2885 2r.25 8o 24
12-071-05132"2864 174 Ahar 50 70 7 1 1 61 104 1 20 10.0 2785 25.73 98 23
12-071-05451 s10M 175 Gharyeh-Gole by 57 7 2 2 61 103 2 10 12.0 2730 24,83 85 2y
12-071-05301 3016 154 Gharyeh-Gole 52 67 6 1 1 60 102 1 20 11,0 2708 25.62 78 26
12-071-0424k4 305 Ardabil 48 64 7T 1 1 60 102 1 .20 11.0 2628 25.97 78 25
12-071-10054 4111M 171 Ardabil ko 66 6 1 1 6 100 2 20 11.0 244y 26.10 65 27
12-071-05093 2829 174 Ahar 48 713 - 7T -1 1 60 102 1 20 11.0 2389 26.86 9§ 23
12-071-05432 428v 154 KaraJ 7 SRRE AR SR | 60 103 1 20 10.0 2258 26.65 8o 22
12-071-10050 4171M 174 Ardabil 41 SR T L 61 101 1 20 11.0 2226 25.83 70 22
12-071-0%255 307 ) Ghazvin 5 60 T e 2 62 100 2 20 10.0 2141 26.36 80 27
12-071-05433 43oM 154 Karaj 43 - e ‘1 60 102 2 20 9.0 2134 26.35 80 23
12-071-05441 303 Azarshahre 5. - 68: 6- -1 61 100 2 20 10.0 2129 26.84 98 23
12-071-10051 387TM 164 Moghan : ko 7 S | 60 100 1 20 12.0 2010 26.49 78 25
12-071-05436 416M 175 Gharyeh-Gole 37 T 2 .60 101 2 10 14.0 1975 22.57 105 22
12-071-05452 419M 175 Gharyeh-Gole 37 T 1 60 98 2 10 1k.0 1956 24,06 90 22
12-071-05442 231 251514 Iran 48 16 o1 61 102 2 20 10.0 1940 26.09 103 25
12-.071-05446 hhom 154 KaraJ 4y on 2 61 - 104 2 20 10.0 1906 24,97 70 25
12-071-10052 4197M 174 Ardabil 45 1 60 9 1 20 10.0 1889 24, 52 70 25
12-071-05438 401 175 Gharyeh-Gole 37 27 63 99 2 20 12,0 1880 24,35 90 24
12-071-05429 427M 154 Karaj 4o -] 60 100 1 20 9.0 1843 25,44 65 26
12-071-04570 2340 193 Kermanshgh 4y 2 62 101 2 20 10.0 1798 25,27 60 24
12-071-04283 292 Isfahan 47 -1 60 99 1 20 11.0 1785 26.97 68 25
12-071-05428 4174 175 Gharyeh-Gole 36 16 100 2 10 11,0 1762 23.73 90 23
12.071-05435 soiM 175 Gharyeh-Gole 37 ‘2763 101 2 20 10.0 1678 24,66 80 21
12-071-05130 2862 174 Ahar >8. 6k 7. 10061 - 100 1 20 9.0 1584 25.96 60 25
W % = ) . FORE - - : 25

LSD .05 = 750
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.~ LSD .05 =

171

O & ke o
o 9 i A
Accession g‘g Lo o 8-
Number @ = SOURCE ‘=S
12-071-05432 154 Karaj P
12-071-05301 154 Gharyeh~Gole P
12.071-05446 154 Karaj P
12-071-10050 174 Ardabil P
12-071-05451 175 Gharyeh-Gole P
12-071-05132 174 Ahar P
12-071-05442 251514 Iran P
12-071-10051 164 Moghan P
12-071-05093 174 Ahar P -
12-071-10052 174 Ardabil P
12-071-04255 Ghazvin P
12-071-04283 Isfahan P
12~071~10053 221 Isfahan P
12-071-04570 193 Kermanshah P
12-071-04244 Ardabil P
12-071-05441 Azershahre P
12-071-05438 175 Gharyeh=Gole P
12-071~05433 154 Karaj P
12-071-05429 154 Karaj - P
12-071-05428 175 Gharyeh-Gole P
12-071-05130 174 Ahar P
12-071-05452" 175 . - Gharyeh-Gole P
12..071-05436 175 Gharyeh-Gole P
12-071-05435 175 Gharyeh-Gole P
. 12-071-10054 P

Ardab1l
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“Yield Kg. Per Hectare -

Accession Source and  iuoilCceT LT n e e e e R o
Number Source Number 2 Veremin i . Isfehan: - Shiraz = . Meshed Rezaieh Hamadan
12-071-05132 - Ahar 174 B 2785 - 2062 - 470 2605 534 1006
12-071-05093  Ahar 174 2380 2300 T46 2640 309 952
12-071-05436 Gharyeh-gole 175 - ©1975 2512 500 2505 495 " 965
12-071-05443.  Azarshahr : 2128 1637 626 2420 360 920
12-071-05452  Gharyeh-gole 175 1955 1200 580 2680 612 1078
12-071-05438  Gharyeh-gole 175 1880 975 45 3556 " 262 1021
12-071-05442  Iran 251514 1938 2212 1570 2982 293 912
12-071-05446  KaraJ 154 1915 2037 260 2562 508 811
12-071-05433 KaraJ 154 , 2134 1912 894 2307 425 758
12-071-05428 Gharyeh~gole 175 1761 1875 725 2457 370 908
12-071-04255 Ghazvin ) T 1900 683 2780 662 915
12.071-05435  Gharyeh-gole 175 1678 1350 767 2722 466 1128
12-071-054%  Karaj 154 2257 - ‘1950 853 2907 722 958
12-071-05451 Gharyeh-gole 175 2730 - 2212 723 28545 325 978
12-071-05429  Karaj 154 1843 1800 687 3001 300 902
12-071-10050  Ardabil 174 2225 1712 . 533 2792 637 903
12-071-10051  Moghan 164 2010 1400 3 2687 319 935
12-071-10052 Ardebil 174 1889 2050 736 2856 485 920
12-071-10054 Ardabil 171 2439 ‘1875 793 2972 -T2 1052
12-071-04244  Ardabil 2628 - 2275 485 2950, 912 1012
12-071-10053  Isfzhan 221 : 2885 2412 644 S T

12-071-05301  Gharyeh-gole 154 - 2707 2075 733 :

12-071-05130  Ahar 174 ~1584 - - © 1537 - . 54}

12-071-04283  Isfshan 1785 2387 628

12-071-04570

Kermanshahi 193 -
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Accession B
Numbexr @

[ 3
£
85
0z

SOURCE

':;f(5) (6) (7)

flowerf
Color
Plant
lew“

Pl.to

(8) (9)(10) (1) (12) (13)

(14)(15) (16) (17)

0
L

lst Fln

1 Pl.to’
1st Mat.
Disease
Rating
Seeds per
10 pods
100 Seeds
Weight

Protein:

12-071-10019 2604M 106
12-071-10023 2566M 106
12-071-05470 332 217
12-071-10026 30634 162
12-071-10033 24334 111
12-071-10028 2618 106
12-071-10024 26094 106
12-071-10029 2702M 152
12-071-10036
12-071~10020 346731 169
12-071-10025 2407M 11l
. 12~-071-10035 2818M 153
12.071-05471 310 241
12-071-10022 26034 106
12-071-10031 3389 169
12-.071-10034 27524 153
12-071-10037
12-071-10038
12-071-10030 2587™M 106
12-071-10039
12-071-10021 2610M 106
12-071-10032 27631 152
12-071-10040
12.071~10018 2647M 106
- 12-071-10027 260€M 106
V%=
LSD .05 =
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ata; "a:icxpea (White) Advanced Yield Test IT, Planted March 12, 1968, mp, Varamin, Iran :

.‘(u).‘i-;v;; S »(6.);; -_,_(7) UqB) (9) (10) (11) (12) (13) (14) (17) (18) = (19) - (20)

. L - o 'Pl.to Pl.to Plito 100 - Yield Cook- - 5
Accession Strain Sourece” . - Plant Plan‘b Plants _ 1st ~ 1lst: Com. Disease Seéds  per ; ing. Palat -
Number Number Number S O UR CE Height Width /Meter Stand Vigor Fl. -Mat. Mat. Rating Wt. Hectare Protein Time bil:lty
12-071-03468 1599 161 'Mamaghan 51 67 . 8. 5 1 1 68 110 135 1 21.0 437 20.66 285 23 .
12-071-05470 332 217 _ Torbat-Haidari 5S4 69 . 7. .2 1 6& 110 135 2 22,0 4039 20.79 260 25
12-071-10025 2407 111 . Isfahan 50 ™ 6 1 1 58 10 13 1 28.0 3969 20.25 170 o7
12-071-10031 3389 169 Ardabil - 5 73 7. -1. 1 64 109 134 1 27.0 3670 22.6% 275 26 ...
12-071-03116 1265 169 ‘Ardabil 53 73 77 1 .1 . 108 133 1 23.0 3595 ©ol.%2 285
12-071-10026 3063 162 Shahpour w 6 7. 1 1 - 62 107 132 1 25.0 3587 21.87 260
12-071-10032 2763 152 Karaj 42 . 65 7T v .1--v1 7763 107 131 2 30.0 3530 20.68 240
12-071-10019 2604 106 Fars" S k2 6L 7.7 1 L 66 10T 133 2 . 10.0 3486 21.48 255
12-071-10018 2647 106 Fars - 0360 55 -6 T 1 65 105 133 2 16.0 3461 21.69 310
12-071-10028 2618 106 Fars * oAzt 6L Ty 1 66 0 108 U133 2 - .17.0 3453 22,50 240
12-071-10035 2818 153 KaraJ b6 B3 6 165 107 133 . 2 . 29.0 343 21.56 260
12-071-10027 2606 106 Fars . ER - TR - SRR - B 1/ 1 64 107 -133 - -2 - 18.0 3392 23.32 275
12-071-10034 2753 153 KaraJ . o 45T -0 6 11 - 630 1060 13 - 2 34.0 3388 20.94% 260
12-071-02274 460 220 Isfahan SBLL T3 8l 1 109 0 131 1 20.0 33719 22,27 285 -
12-071-10033 2433 111 Isfahan k63 7o 1 710 063 1060 1320 2 35.0 3361 20.2% 200 .
12-071-01980 161 302 Ghazvin A9 620 T e 11 . 107 130 0 2 27.0 3255  20.95 270 .
12-071-10020 3463 169 Ardabil’ 48 - 64 o717 10 650 1080 136 - 2 26.0 3246 21.74 215
12-071-10030 2587 106 Fars 39 - 64 0 -8 1 T2 66 106 130 2 16,0 322 23.69 225
12-071-10021 2610 106  Fars 38 6y 8 -.1.° 1. 64 10T 13 - 2 - 150 3113 22.18 360
12-071-10023 2566 106 Fars - o .60 7 A1 650 102 1310 2 . 19.0 3101 21,84 255
12-071-02275 U461 220 Isfghan 4% 66 -7 Lo 1. o T 111130 1 24,0 3069 21,21 270
12-071-05471 310 241 Ghochan 09 . 696 2101 60 107 130 . 1 0 18,0 3043 21.81 260
12-071-10024 2609 106+ Fars . 61 7 1. o1 65 . 106 - 133 ‘2. '16.0 3003 21.7T 255
12-071-10022 2608 106 Fars - 3B 5 . 6. 1. .1 :65 107 133 . 2. 16,0 300l 21.46 255
12-071-10029 2702 152 Kara} m ey 7 101 6L 105 132 .2 - 28.0 296?3 20.88 225

LSD .05 =



mn. 17. Asroiionto Data,’

duokpu (Hhtto) Mnnood Yl‘ld Tﬁl‘ po Py rxmm Am& To ATUVP SWAED s mgy. anemee

T Qa9

(1) (e) '(3) O '(5) (6) (1) (8) (9)(10) (11) (12) (13) (13) (15) (16) (18) (e0) - (@)
B 3 K a i
A v ! oS oF 8 4 »
Agoession ?é gg Eg §§ﬁ§ s 35: 3% 83 3.‘ =5 i 5 %5 g 55 ga
Number nE | " SOURCE Eg BY BE a‘.i 2 éﬁ ] S:g Q38 5 8 a3
12-071-03468 1599 161 Mamaghan’ W b6 58 1 1 1 57 108 1% 1 13 W 385 2,88 115 19
12-071-03116 1265 169 Ardabil W 46 -5 12 1 1 57 1108 1% 1 11 w3664 2149 85 20
12.071-10018 2647M 106 Fars W 42 59 1% 1 1 B3 105 1% 2 16 W 337 2.3 15 24
12-071-10019 26044 106 Fars w 4% 6 13 1 1 S 105 w1 2 17 ¥ 3/BL 2,98 13 a1
12-071-02275 461 220 Isfahan W S% 60 11 2 2 75 108 1@ 2 13 W 3% 2355 85 23
19-071-05470 332 217 Torbat-Haidart W 45 S8 13 2 2 55 W02 1% 2 13 W R0 2558 110 23
12.071-02274 460 220 1sfahan W 50 6 12 1 1 & 1m0 13 1 1 W 3250 25 56 85 29
12-071-10020 3463 169  Ardabil W 52 6 11 1 1 5 105 141 2 11 ¥ 38 26,10 110 23
12-071-10021 26104 106 Fars W B 6 1 1 2 S5 108 126 2 15 W 3k 2242 U5 26
12-071-01980 161 302 OChazvin N k6 5 12 1 1 54 97 126 2 13 W 309 2.3 8 23
12-071-10022 2608 106 Fars w 43 5 15 1 1 53 108 125 2 16 W 3016 22,50 128 23
12-071-10023 25664 106 Fars W 3 5 13 2 1 53 103 123 1 15 W 2975 22l 140 21
12-073-10028 26094 106 Fars W 3B 57 1 1 1 5 1090 14 2 16 ¥ 2969 22,01 128 22
12-071-05471 310 241 Ghochan W 3 '8 12 1 1 S 102 15 2 17 w2872 2310 11} 26
12.071-10025 24OTM 111  Isfahan W 5 6 12 2 1 5 103 129 2 16 W 2725 21,85 115 23
12-071-10026 2063 162 Shahpour W k9 6 1 2 1 5% 103 125 3 12 W 2715 225 110 22
19-071-10027 26064 106  Fars W % 5 12 1 2 5 100 1@ 2 1 W 266 2312 128 o
12-071-10028 26184 106 Fars W &9 5 16 1 2 5% 107 1% 1 18 W 266 22,14 115 26
12.071-10029 27024 152 Kara) W s 5 13 .1 } 53 97 10 2 15 ¥ 269 22,98 128 26
12-071-10030 2587 106 Fars W 8 5 12 2 2 5 103 128 2 17 ¥ 2629 23.7h 138 2%
12-071-10031 33894 169 Ardsbil W % 59 11 =2 1 S 103 15 2 12 W 2405 22,89 110 23
12-071-10032 276M 152 Kara) W & 8 11 2 1 55 103 120 2 13 W 2% 22,88 103 @
12-071-10033 243% 111 Isfshan W 4 5 1 1 1 s 100 17 2 13 W 2198 23,56 103 23
12-071-1003% 27534 153  Kara) W % 8 11 2 2 5 103 12 3 15 W 208 22,89 90 2
1a-gn-1ooy5 28184 153 KaraJ W 4 6 11 2 1 5 103 15 3 13 N 2025 22, 95 26
VE= : )
LSD .05 = 901
Table 18 White Chickpea Advanced Yield Test IT, 1969
Yield Kg. Per Hectare

Accession Soutce and . L p
Number Source Number Varanin Isfahan Qliﬂ: Meshed Rezatsh Hamad am Zabol
12-071-10020  KaraJ 152 2966 175 - 1980 ‘
12.071-100%  Pars 108 301 1700 13832 g‘;ﬁ% 15‘?2 ;g,ﬁ :,?g 4
12-071-10023  Pars 106 3101 1600 1922 3880 1400 623 876
12-071-10019  Pars 106 38 125 1807 71 1350 486 633
12-071-1002%  Fars 106 3002 1515 2172 3652 1325 537 Ll
12-071-10022.  Fars 106 3001 1612 1962 3793 1612 530 349
12-071-10027  Fars 106 331 812 2322 3652 1587 381 08
12-071-10028  Pars 106 3453 1512 gn 3947 1662 462 629
12-071-10018  Fars 106 3461 1725 1822 3757 1450 208 556
12-071-10021  Rars 106 312 1375 1812 3325 1512 "3 83y
12-071-10020  Ardabil 169 3145 . 19%0 3282 1387 326 598
12-071-10031  Ardablil 169 669 1230 3652 1003 692 502
12-071-10032  Kara} 152 3529 2200 3747 1125 632 518 -
12.071.10025  Iafahan 111 3968 2117 Ro17 1162 531 602 -
12-071-10026 Shahpour 162 3587 2135 3555 5 611 3
12.071-1003t  Karaj 153 3388 1758 A75 1450 530 gge
12-071.10033  Isfahan 111 ggﬁo 1698 322 1237 541 63
12-071-10035  KaraJ 153 33 2021 - 480 1212 512 T3
12-071-05470  Torbat-Haidari 217 ho38 2017 2680 1725 k61 . -880°
12.071-05471  Ghochan 241 3043 . 1545 7 1712 AL



‘9)‘1°) (11) (12) (13) () (15) (as) an i-'v

: L. + o w °

£ L od 08 of Zw %% - D 8>

8 g%gﬁg ‘E‘*«‘:‘ S8 82 -pE': 55 Be & m% 4337
Accession K § A8 pegl S 2.8 58435 25 803%7F 8% 43
Number = &ME a=xoa, 9 5 A M AD AR A 0O A= a
12-071-02446 617 106 Fars - W '3 6025 2 1 50 93 105 1 12 W 20.9 2980 23,67 150 28
12-071-03243 1388 111 Varamin LP M 54 23 2 1 m 90 105 1 11 LCr 28.8 2887 21.75 210 27
12-071-10014 3162M 162 Shahpour W 3h 61 2 3 1 4 92 -106 1 13 W 36.3 2487 22,90 180 26
12-071-03662 1796 162 Shshpour LP .35..59 21 2 1 42 g1 102 1 12 1cr 23.1 2417 20.86 215 24
12-071-05457 340M 170 Ardabil LIP3 57 24 3 1. 4 93 105 1 13 Ler  27.6 2415 23,02 250 22
12-071-03515 1649 152 Kara] Lp .34 59 '23 2 1 43 8 108 1 13 1cr o212 2342  19.85 220 20
12-071-05476 312M 153 Karaj W 37 65 23 2 1 43 8 103 1- 11 W 21.7 2340 22.01 250 23
12-071-05453 3284 170 Ardabil LP 37 62 20 4 1 42 9 109 1 12 cCr 22.5 23328 23.19 190 26
12-071-05468 3 .. Karaj selectionW - 33 6 20 3 1 W 91 109 -1 13 w 28.4 2296 22.07 210 25
12-071-05460 202M 129 Moghan P 35 58 20 3 1 4 - 88 103 1 12 ¢r 30.8 2201 20.69 * 250 21
12-071-10013 2517M 129 MNoghan . W -'32 56 20 3 1 4 90 105 1 W 36.1 2257 22,24 180 25
12-071-10015 2504M 129- Moghan W3k 65 19 3 1 43 92 108 1 - W 36.7 2240 21.54 210 25
12-C71-05456 34 KaraJ selection W - 38 66 22 4 1 11 B8y 105 1 W 27.4 2142 21.30 210 25 .
12-071-05475 31ZM 161 Moghan JLP. 35 59 20 & 1 42 93 107 i Ler 23,1 2126 21.56 250 26
12-039-05462 331 32  Cyprus L 32 52 21 3 1 4 8 103 1 - cr 30.0 2066 19.95 250 2 .
12-071-10017 2407M 111 Isfshun W 40 6L 22 4 1 45 g3 105 1 W 50.5 1964 22.97 180 27
12-071-05473 225 249982 Iran W 22 5 22 3 1 4 91 105 1 W 33.3 1937 20.52 210 26
12-071-05469 322M 169 Ardabil LP 37 62 22 '3 1 4 B8 102 -1 Lcr 2l.1 1931 21.08 250 23
12-071-02518 €82 232 Darehgaz W 34 67 28 2 1 46 8 102 1 - W 39.1 1927 21,22 180 27
12-071-05466 18 KaraJ selection W 3% 65 21 2 1 4 g 105 .1 ‘W 24,5 1924 2k.16 210 a7
12-072-05472 347M KaraJ IP 34 61 22 3 1 42 91 103 1 W 241 1905 21.62 250 23
12-071-10016 2524M 129 Moghan W32 58 20 4 1 42 o9 105 1 W 37.6 1896 22,38 190 28
12-071-02089 261 454 Karaj selection W 38.64 21 3 1. 42 9 110 1 W 40.0 1824
12-071-02276 462 220 Isfahen Wbk 6920 3 1 60 96 111 21 W 19.6 1762 28.24 18 25
12-071-05471 310 241 Ghochan W33 59 .18 4 .1 #4° 8 ‘103 1 CIWE 19,7 1521.  .22.06. 210 o}
1SD .05 = 515. .




(9) ’

,(m) (n) 0 @y

(ie) i

gy

(20)

,‘:V[SD‘..OSB

' ‘:“-“(‘!) o B (6) o (7) . ( ) (1#) (17) (21)
‘ - Pl.to Pl.to Pl.to - ©.100  vield - - Cook- . i~
Accession Strain Source JFTrw . Plant - Plant Plants ist 1st Com. Disease Seeds per - - ‘ ing Palata- .
Number Number Number S O URCE __ Height .Width /Meter Stand v1gor Fl. Mat. Mat. Rating Wt. Hectare Protein Time bil:lty N
12-071-05453 32BM 170 Ardabil 42 65 8 1 1 60 108 1% 2 27.0 3875 20.32 235 20
12-071-05457 340M 170 Ardsbil 50 67 10 1 1 65 108 128 1 25.0 3741 20,07 240 20 .o
12-071-05471 310 2u1 Ghochan 38 58 8 1 1 €0 107 132 1 19.0 3421 22.18 180 23 .
12-071-05460 302M 129 Moghan - 43 61 8- 1 1 65 106 125 2 25.0 3404  19.26 225 20
12-071-03515 1649 152 Karaj 4o 5 9 1 1 61 106 128 2 20.0 3298 19.89 180 2y
12-071-10013 2517TM 129 Moghan 42 66 7 2 1 60 106 129 3 35.0 3234 - 20.64 220 25
12-039-05462 331 32 Cyprus 38 65 8 101 61 105 126 2 28.0 3203 19.78 235 18
12-071-03662 1796 162 Shahpour 4 60 10 1 1 65 107 131 2 2.0 3169 20.63 170 . 19
12-071-05475 3131 161 Moghan 36 60 -9 .1 1 63 105 129 2 21.0 3129 20.49 225 20
12-071-05469 222M 169 Ardsbil 42 - 69 - 8- .1 1 66 103 127 2 1.0 3123 20,00 225 . 16""
12-071-05476 312M 153 Karaj 38 65 8 11 60 106 132 2 19.0 20,21 195 22 -
12-071-05472 347TM Karaj 4o 6L. 9 1 "1 61 106 128 2 25.0 3058 20.86 225 19
12-071-05468 3 - KaraJ selection 40 62 7 2 1 60 108 132 2 25.0 3016 21.00 195 22"
12-071-10016 2524 129 Moghan 46 62" 8- 1 1 60 106 131 2 35.0 3014 20.61 220 23 -
12-071-02276 462 220 Isfahan ‘48 69 7 -1 - 1 57 111 134 2 20.0 2989 22.39 170, 23
12-071-10015  2504M 129 Moghan 47 U § 2 1 60 108 129 2 34.0 2989 20.36 220 24 -
12-071-05466 18 KaraJ selection 33 . 60 T 2 1 60 105 129 2 29.0 2936 22,03 165 26
12-071-03243 1388 111 Varamin 43 - 58, -8 1 1 61 106 13 1 26.0 2826 20.39 220 18
12-071-10014 3163M 162 Shahpour . 40 . 856 8. 1 1 63 105 129 2 34.0 2798 . 20.76 220 24
:12-071-02446 617 106 - Fars R 5 TRy RN : SEITNAN: N | 64 108 129 2 20.0 2751  21.45 205 25 -
12-071-05456 34 Kara} selection - 39 - -84 - . 8. " 2 2 60 103 123 3 27.0 2616 20.78 - 220 24
12-071-05473 225 249982 Iran 38 .57 . 7:- 2 .2 61 108 130 2 30.0 2612 19.79 250 26. ..
12-071-02518 682 232 Darehgaz L bo" 60 7 2 2 66 105 129 2 38.0 2593 20.45 185 - 27 -
12-071-10017 24%07M 129 Isfahan Y7 00063 0 7o 2 1 60 107. 128 2 45,0 2521 20.73 -1%0 .28 °
12-271-02089 261 45y Karaj selection - 47 . - 64 87 1 1 62 106 1% 2 35.0 21:92‘_ 22,24 205 23 -




"Mible’ 1 Agrenouto Dats, Crickpes (414t)’Unt form Advanced Y1e1d Test; Flanted ASFil 3,

R A

1968, KPIP, Xara); Irsn

18 (9

Feaye @ ) @) 5) (&) 1) (B) (9) (10) (1) (12) (13) () (;5) an)
P ¢ v% wg 2% R R TR § TR

3 8% §8 g3 35 33 8% Pf 8% 45 9.4 g g .
Nuner g§ ,,,ﬁ souwncs 56 0a 2 B TR LN Y& ks 8% Hi% 8 34
12.071-05475 31 161  Moghan L 52 59 14 1 1 5 106 1% 1 1 22,3 k500 22,32 o4 g3
12.071-08453 32 170  Ardabfl P - 57 59 1 1 1 53 102 1% 1 1u 2B.3 k297 22,80 114 19
12-071-05460 3024 129  Moghan L 55 6 13 1 1 5 102 12 1 12 27.5 4243 20.29 143 17
12.071-05457 34M 170  Ardabil LP 60 60 18 2 1 & 106 1% 1 1a 28,9 3198 21,49 156 22
12-039-05462 331 32 Cyprus LP 5% 57 13 2 1 s 105 123 1 13 28.3 404 20,50 113 20
12-071-03662 1796 162  Shahpour L2 %0 €& 19 2 1 5 102 13 2 11 a4.1 245 23.m g 23
12-071-03515 1649 152 Kara) Lp 50 6 18 2 1 5 102 15 1 15 201 607 21.67 B6 19
12-071-05469 22 169  Ardabil Lp 55 56 20 1 1 58 105 126 1 12 22,6 3901 22,92 116 18
12-071-05476 3124 153  Karag W 8 63 13 1 1 & 9 129 1 17 18,7 3777 22,49 123 26
12-071-02446 €17 106  Fars L 45 - 56 20 1 1 B 102 131 2 15 19,5 77 2.2 95 2
12-071-05472 347 KaraJ IP 50 66 16 1 1 5 105 132 1 12 27,6 3763 22,25 B 2
12-071-05471 310 241  Ghochan W % 58 16 1 1 48 102 122 1 17 19,7 3514 23.09 90 22
12-071-02276 462 220  Isfahen W 57 6 15 1 1 6 10 13 ) 15 201 36 24,60 9 23
12-071-05468 3 Kara) selection W A7 61 16 1 1 5 102 1% 2 13 29,1 3276 22,00 105 23
12-071-03243 13884 111  Varamin LPp 52 6 16 1°1 8 100 118 2 12 268 3193 22,13 o3 18
12-071-10013 2517M 129  Moghan W 8 70 12 2 2 k9. 12 126 2 1 3 3119 217 98 23
12-071-05466 18 KaraJ peleotion W 8 6@ 13 2 1 8§ 12 1% 2z 1n 2.3 2006 22.98 127 o5
12-071-1001% 3163 162  Shahpour W 58 60 1 2 1 53 9 120 3 12 323 295 23y g3 23
12-071-10015 2504M 129  Moghan W 52 5 13 1 1 &8 12 @ 3 10 D4 2820 22,80 100 25
12-071-05456 34 Kara) selection W 5T 59 13 2 2 & 97 125 3 13 21,5 2813 22.50 83 23
12-071-05473 225 249988 Iran W 51 6 1 2 2 5 108 127 1 13 X4 2609 22,55 B3 g3
12-071-10016 2524M 129  Moghan W 47 % .1 2 2 K 10 124 2 1n 33.6 2470 23,95 100 24
12-071-02089 261 254  Karaj selection W 5 -6 15 2 2 52 9 127 3 1 36,3 a2 22,53 90 23
12-071-02518 682 232 W 4 55 12 2 1 & 9. 12 2 1% %7 2009 24.02 7% 2%
12-:71-10017 2h0™M 111  Isfahan W 5 -5 10 -2 1 5 102 126 > u A3 1881 22,94 B3 22 -
[~'8 X - : 20 R
LSD .05'm ) 483

<Table - 22: White Chickpes Uniform Advinced-Yield Test, RPIP, 1968

¥ield Kg. Per Heatars

- Aocensk Source and i e AT RE

“Number . . Source Number - Shiraz Meshed Rezateh Hamadem - - Zabol
12-071-03662  Shahpour 162 21548 | 366 .87 . e 1682
12-071-03515  Karaj 152 1909 - 2856 21397 - 1082 159
12-071-05472  Kara) 1915 . 3293 - 1037 726 226 ¢
12.071-05475  Moghan 161 1531 2576 nar 696 163
12-071-05469  Ardabil 169 1981 am 1237 ST 203 -
12-071-05476  Karaj 153 1309 2760 325 965 193
12-071-05460  Moghan 129 1913 3105 725 958 192
12-071-05457  Ardabil 170 163 3028 725 715 m
12.029-05462  Cyprus % 2049 amnr 1025 903 208
12-071-05471  Ghochan 241 1467 307 687 586 220
12.071-05456  Karaj seleotion 1606 2ns 172 666 175
12.071-05468  Kara} selection 1617 701 . g & gz'{ 180.
12-071-05453  Ardabil 170 214k 320 126 5 195
12-071-05466  Kara) selection la27 i .56 666 - 196
12-071-05473  Iran 24 1384 o473 500 8Tt 175
12-071-10016  Moghan 129 1547 3125 o 790 209
12-071-10013  Moghan 129 1660 - 2162 776 183
12-071-10015  Moghan 129’ 1912 2825 - 796 222
12-071-10017 *  Icfahan 111 1943 87 .- 180.



“%able 23 Agronixilc Data, Chickpea (White) Intemnaticnsl Yield Test, Planted April 7, 1963, RPTP, Ghazvin, Tran ~ . -
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| Table2; Agronomic Data, Ciickpea International Yield Test, 4?1_'.,,;..“,,{11"3, 1963, RETP, Kera), Irm
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K

148

90

180 12

90

1

23.22 K
22.83 . 110 .
23.12 110 .
20.99
2.3
20.38
22.6%
23.58

2315  23.33
1572 22.53

233
873
24
8o0

3658

23.7 3078 22.84
2626 21.6% 115

2521 23.65

2952 °
2921
2661
2811

27719

.8
13.9

45.9 2189 22.98

22.5
e 27.%
29.7
26,8
28,6 2676 21.18
45.1
13.8
18.6
35.5

11
11
13 W

Ler 21.3

w
17 Br
18 Br
16 Bl 25.3

15 W
4 W
17 W
12 W
15 W
12 W
% W

Ardabil, Tran

Karaj, Iran
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Moghan, Iran
Israsl
Pakistan
Pakistan
-Israsl
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Israel

Jordan

Giza 1 U.A.R.
U.A.R.

F13

PunJab Pakistan

Israsl
CP 43 1Israel

c-612
c-727

CP 42
n

170
319
I.13
cP

%5

Accessitn
Rumber

12-071-05564
12-071-05472 347
12-071-05474 213 161
12-075-10008
12-155-10002
12-155-10003
12-113-10005
12-079-1000%
12-113-10007
12-113-10006
12-074-10009
12-155-10001
12.075.10010
12-074-10011
12-073-10p12
VEa

18D .05 =



Legend for Beans Agronomic Data Table 25-34

ﬁkjjgf‘ﬁﬁhbers assigned to collection maintained by the Regiona1~Pnlse Imbrdvemeni
e Projects ' |

‘(2) " Indicates variety name or area of origin. Numbers are numbers assigned to

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

(3) W = White; P = Purple; LP = Light Purple

‘(4) V= Viney; B = Bushy

?(5)¢u Average number of plants per meter baned on one meter of row per repl}éaclpn;f?

ﬁ(@)fgtaated 1 to 9: 1 = complete stand; 9 = poor stand

.;  Rated 1 -to 9: 1 = vigorous plants; 9 = weak plants

1“bays from planting to fivzst opened flower.

. Indicates number of days afcar'plancing the first pod in plot reached full
-maturity, ready for harvest,

Indicates number of days after planting the whole plot was ready for harvest.
Disease rated 1 to 9: 1 = free from disease; 9 = severe disease symptoms.

First column: ,c = Curved; S = Straight
~Second column: . C = Cylindrical; F = Flat

-8 = Short; M = Medium; L = Long; VL = Very Long-..

) Average of 10 pods per replication.

) W = White; Cr = Cream; R = Red; P -‘Pﬁiéiéiﬂfﬁ;;f:ﬁxll
. Y = Yellow; Bl = Black; M = Mottled; .5 = Spotted; L =

4}6)3 1¢ = Cylindrical; F = Flat; P = Plump
é(i?)gﬁ#Ayerége weight (grams) of 100 seeds.
:(ig)f"Yield_in kilograms per hectare based on 5 or 10 square meter plots.

{gléy? vProte1n percentage based on total solids. Determined by Kjeldahl mgthodfﬁf
b “on two samples per strain, duplicate determinations per sample. i

Cooking time (in minutes) determined by boiling 50 gram sample in 500 ml,-
of water, 2 grams Na Cl added and checked regularly for hardness. ’

Palatability, Maximum rating -~ 30.
Appearance, maximum 9
Color uniformity, 3, 2, 1, 0
Size uniformity, 3, 2, 1, 0 -
Cooking uniformity, 3, 2, 1, 0 .-
Smell, maximum 6 . :
Taste, maximum 15
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@ ('_é“)‘fi o (),_~ "G @ M ® @ (o an G G G5 08 an a8

R A ; Pl.to Pl.to Pl.to . ’ ' 100 - .Yield
- Accession ' SR Flower Plant . Plants ’ st 1lst Com. Disease Pod Pod Seed Seed Seeds - per:
Number 3 0 U R c E color - Type /Meter Stand iggr_ Fl. Mat. Mat. Rating Shape Size Color Shape Weight Hectare
€5-071-00619  Ghouchan <% .« S R BRI LS | iy 8 107 2 CF - M DPIM F 30.0 3374
65-071-00206  Iran 142,900 =~ . 1 1 46 86 116 1 CF M CmM c 30.0 3356
65-153-01275  Turkey pn e 1 1 45 79 107 3 CF M LP c 26.5 3210 -
. 65-153-02125  Turkey 1 1 42 75 106 3 CF M CmM c 28.5 3164
65-153-01470  Turkey 1. 71 ... 44 82 112 2 cc M crM . C 28.4 3128 -
65-071-00615  Ghouchan 1 k2 83 11 3 . € M DPIM c 24,0 3046
65-071-00035  Hamadan 1 1. 8 113 3 CF M OmM F 28.6 = 3012
65-153-01228 Turkey 2 1 70 95 . 3 CF M CrM . " C 343 2992
65-071-00614  Ghouchan 1 1 . B0 w6 3 cC M PiM c 23.5 2976
65-071-00445  Kermanshah 1 1 .8 .101. .. 2- .-CF M O c 30.2 2958
65-034-01122  Colombia 207,441 . b ST 108t e "¢cc L ' BIM c 35.7 2954
65-071-00609  Ghouchan 1 1 . .81.111- .3 ..C - S DPIM c 22.7 2926
65-000-00932  Unknowi: 1 1 T 86 2t g L. GM F 25.7 28B40
65-071-00612  Ghouchan 2 1 - 8L 3. iheC M. DPIMv ° F 27.4 2850 -
. 65-153-01225  Turkey 1 1 80 2. .CR. M CrM - F 25,0 2718
. 65-046-01915 Ethiopia 194,729° 1 1 82 2 UCRL L oM - 'F 24,3 2718
153-02317  Turkey . 1 1 87 .2 8Co L. RM .C 46,6 2668
65-071-00616  Ghouchan p RS R . 80 4. -CF - M. DPIM. c. 21.6 . 2666
65-071-00611  Ghouchan . . 1 2. .83 23007 'ce M DPIM - c - 214 2618
65-157-0029%  U.S.A. 149,484 1 1 .81 gL ee L MM cC 322 2506
65-071-00446  Isfahan . 1 1 83 . g ee. LY -PIM - C k7.6 2500
65-007-00293  Argentina 1 79~ '3 .cc’. M DPIM... :C - 28.6 .2256
65-071-900599 = Isfshan 2 1 N oploec L PIMLT- . C . k6,6 2170
65-157..00068 ~ Pinto 114 2 2 - T69 3. CF M o.CM:T C 0 37.0 2170
€5-153-00930  Turkey 2 1 .. 86", BT CF. L . PIM. € b7.2 2166
65~157-00072  Pinto 111 2 1 T2 Sy CR Mo cCrM o C 36.3 2144
 65-071-00600  Dashtsar Amol 2 2 .83 3 .CC .M . PIM . C 36.6 2022
€5-071-00605  Isfahan 2 1 < 8F SrgvL o meC M PIML c 42,0 2020
€5-071-00603  Isfahan 1 1 T 2 2S¢ L. - PIM C .2 2012
65-071-00601  Isfahan ' 1 83 “'a. 0C . M. PIM c 39.7 1980
65-069-00241  India 16&,778 1 2 g 37 0 -CcF L CcM. P 29.1 1978
65-07T1-00593  Isfshan . 2 1 -81 2. .cc .M PIM . C o k27T 1972
65-071-00594%  Isfahan 2 : 83, ctphitiec. M PIMO C 3.1 1832
65-071.00604  Isfahan 2 1 8L @lii o eCi M CCPIMT L .C | 43.8 1806
65-071-00:57  Isfahan i 2 1 .88 ~15: -, CR L - PiM. c ' 359 1623
65-;65—00296 Rfrica 146,787 2 1 84 - 2 . -cc L. MM C. ko2 13?2
.05 - : - PR : T 284_




abla 26.:

i _ﬁm‘n Dan,Bem

| (10) (11)

(13 (1") (15) (16) (17)

(18) |

(2@) (3) . (12)
L TP to Pl.to Pl.to . Seeds 100 Yield ~
./ Accession . levor Plant R " >1at -'lst  Com. Disease Pod Pod per Seed Seed Sesd per.
- Number . : SOURCE . Color _Type /Metar st_ﬂggr _Fl, Mat, Mat, Rating Shape Size Pod Color Shape Wzight Heotare
- 65-071-00477  Isfahan W v 101 ke 9 108 2 ¢ N 5 Br c 27.9 h1by
65-034-01152  Colombla 207.175 LP - B 105,27 5T 93 19 1 sc L .5 Bl ¢ 232 3820
65-07T1-00720  Darehgaz W v 170 53 86 1nt. 2 cF M 5 IR c 21,4 3704
€5-117-00262 Parsguay 155,213 P B 12,0 47 86 1u5 1 s¢ M 6 Bl c 18,1 3632
', 65-071-00733  Nishabour £l v 2 -1 ‘sk By 18 2 CF H .5 P F 213 3608
65+071-00721  Ghouchan w v b R R 90 119 2 CP L 6 R c 25.9 3580
65-071-00701  Torbat Heidarie v v 1.2, k2 79 108 2 . CC-CP M 5 IR . C 255 5N
65-165-01860 So.Africa 172,033 W . V. 1= 1.4 8 n2 9 CP L 5 Br P 28,5 Sh34
65-071-00743  Torbat Heidarie W v 1 1 8 Th. 04 OC-CF M 6 P c. 28,0 3434
65-153-00925 Turkey | I A 1 1 4 8 1n2 -2 [o L 6 Br F 273 3378
65-07L-005T7  Chouchan W Y 1.9 3~ 54 ~ 90 120 2 CF L 5 R -~ ¢ 262 3310
€5-153-02150  Turkey Wty L1 U830 850 1190 2 .CP L 6 .Br c 259 3280
65-071-00729  Unimown L I 4 : 101 TE o5 103 2 - CP M 5 DR c, 24,2 3278
65-096-00989  Mexico 201,495 P B 011 ke B4 o113 1 . 8¢ M 7 Bl ¢’ 219 3262
65-071-00739  Unimown W v IS R RN ) R g} 08 3 CF M 5 P F 29.2 3238
65-032-0097L  Chile 151,02; PV 171 %46 83 12 2 sc ¥ 6 Bl e 215 3%
65-071-00704  Unknown Wy Loy o 797106 2 ' CP N 6 TR - F 233 3188
65-071-00397 Sabzevar L 1L k3 77T 109 2 M 5 P c 261 3150
65-153-01421  Turkey W v 1.2 ~ B onr 2 CF N 5 IBr F 229 31hy
65-071-00711  Ghouchan i v 1701 107 2 P M 6. Br P 27.0 n%
65-071-00730  Nishabonr WV 1 1. 790 19 2, & L 6 R c 248 318
65-085-00746  Lebanon W B -5 75 103 2. ® M 6 o ¢ 291 3056
65-117-00262  Paraguay 155,212 P V.. 1 2 8% nk 1 SF M 6. Bl c 18,5 3052
65-07T1-00742  Unimown WY 1 1 83 12 2 CF. M 6 R P 26,2 . 3046
65-071-0073%  Nishabour L NS 4 1,0 88 19, 2. °F 'L 6. LR C 244 3028
65-071-00703  Unknown LIRS 1 e 83 u4 2 CC-CP M ‘6 R c 3.5 006
€5-071-00361  Rasht W v P ERIRES & 8 ' e CP- 8 5 MR c 2.8 2994
65-071-005%  Torbat Heldarie W B 1.7 2 8L m 3 T M 5 BlL c 165 2992
65.096-00124  Mextco 165,419 P v oY B3 nme 2 cc s 5 p1 c 19.2 2990
65-153-01415  Turkey WY s i 87 u8 ¢ ¢ V. 6 Br F 3.5 2978
65-071-00306  Darehgaz WV e 87 18 2 cF L 6 IR ¢ 231 2976
65-165-00924  Afrtea 186,505 ‘P v e o8 N3 2 sc L 6 Bl c 193 2974
65-071-00732  Nishabour L v P 76 104 2 CF M 5 DR c 279 2964
6€5-071-01031  Iran 222,821 W Ve L2 87 16 2 CF M .6 R F 181 2962
€5-071-00560 Darehgaz WV 1 - 89 19 2 CF L 6 R c 18,5 2952
65-032-00269  (nile 151,017 P VY X 76 102 3 . & L 6 1Lcr (" 208 |
65-032-00929. Chile 300,665 P ‘B s 99 126 1 8 L 7 Bl c a4k 2900
65-071-007T13  Darehgaz W v S -’90 119 2 . cF L 6 R c 233 2886
65-071-00726  Torbat leidarie W v, e BRN v S V- EEE- CP M 5 P c - 26.0 2874
65-071-00748  Hishabour W v i B 92 19 2 [+ R 4 6. R ¢ 228 2866
65-071-00717 Ghouchan W v e .8 107 2 co 4 4 Br ¢ 19.0 2854
65-146-01561 Syr1a 181,793 © P- V. Ty 88 .17 -3 € M. 5 lor C 199 8
€5-034-00912  Coloubia 207,193 W v o L2 T8 T2 c® M 5 M F 18,9 2836 -
€5-071-00750  Nishabour WV 2 .8 m 2l CF M 5 DR C 2.8 233
65-071-00725  Torbat Heldarie W . v el 8L 1n0 2 CF' M 5 P P 266 2822
6€5-071-00754  Kermanshah oW B A 8 1 2 8¢ M 5 P c 24.8 2818
65-071-00709 Darchgaz B B LA 72 100 3 ¢ 8 6 IR ¢ 29.9 2804
€5-071-0183)  Iran 228,353 W v .2 T8 16 2 C®F M 5 IR P 25, 2802
65.007-(202  Argentina 162,565 W v e T.%0°.-119 2 - ¢ L 6 IR c. 247 2198
€5-071-.0724  Torbat Heidarie W 'R i K 82 Mo 2 ‘CR M- 5 IR F 215 279
65-071-004T6  Ghouchan PV = o8 13 2 o M 5. Ler. P27.1 2780
€5-056-00125  Mexico 165,433 P v SN g2 n2 2 8¢ M 6 BL ¢ 148 27176
€£-071-00062  BoJnurd P v -1 . 8 1us 2 ¢ L 6. P 332 2768
6:-071-00727 Iran LIRS £ i ) 7% 103 3. CP. M 5 IR .C 2RI 2158
65-071-00719  Darehgaz Wooow i TN 86 16 2 . ¢ ‘L . 6 R P 20.h 2758
65-071-00745  Iran w.. v e 8313 2. CF N 5 .p P 24,3 2748
65-071-00395  Nishabour W V. Can 190+ 121 2 CF M 6 R F. 2.2 27k8
'65-071-00723  Darehgaz w oy 5 T 8 13 3 CF M. 6. P ¢ 2.9 2742
65-071-00708  Kermanshah Wy 2 85 18 2 CP L' 5. LR .C 2ih 2740
65-071-00534  Torbat Haidarie w oy e G 776 105 2. CP L 6 R .. F 292 a7
€5-071-00727 Iran LR v 2 T 106 2 ‘cP M 5 LR . Cc 3.8 mneé
€5-071-00%92  Meshed Wy e ©90 120 2 CP - L. 6. R. " € #.3 2no
€5-071-00537  Nishabour N N B 91 19 2 ¢ ‘L . .57 IR .C 250 2690
65-071~00740  Dashtsar Amol P \& U TN .86 16 2 ‘CF M 6Bl € 20,1 2666
€5-071-00103  Fars Min, 10k MY 2 . 83 ug- 2 y- 2 -ﬁ.,,:.’ ?ﬁ B g.z gg;g
027-00071  Mexioo 36 W v B L : 0L 2 L I BN R g
65.071-00736  Kermanshah W [ B e g .o L 6 Mt R 20,7 2638
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‘Téble 6. Agronomie Data, Beans (Red) Preliminary vie1a Test, ‘Planted May 21, 1968, RPIP, Kara.j, Iren.

W ey LU e e e )

(13) (ay (15) 16 Can

(10)° (11) (12) 1€

Pl.to Fl.to Pl.to Seeds ' 100

€€

Accession R R D Flower Plant Plants . --lst  1lst Com. Dlsease Pod ‘ Pod - .per Seed Seed Seed - -per-
Number SOUYRCE - Color. Type /Meter Stand Vigor Fl. Mat. Mat. Rating Shape Size Pod Color Shape Weight Hectare
65-071-00475 Kermanshah - ﬁ«_“.’jfﬂﬁj" OV S At 1 2 - k2 78 104 3 L CF ‘M6 Y ¢ 28.2 2634[‘
65-07T1-01031 TIren 222,821 - W. W ‘16 1 2 .55 9. 121 2 CF L 16 R F 247 2618
65-071-00582  Isfzhan 50 . . W LV 1 2 W ‘82 112 2 CF .. M 5 P F 25.3 2600
65-071-00710  Kermanshsh. Wy 1 1 n 72 104 3 CF M 5. IR c  32.5 2590
65-071-00723 Darehgaz - W v 1 1 48 86 117 -2 CF M- 6 R c 16.3 2586
65-071-00753 Darehgaz W v T -3 149. 87 17 2 CF JL.n’5 B LT C 20.9 2574
65-071-00712 Darehgaz : W v 1. 2 49 88 119 2. CF-- L -“6: R C 20.4 2560
65-085-00100 Lebanon M. 139~ . ~W ..V ~1 71 m T4 101 3 CF.- M . 6 IR _C 29.5 2548
65-071-00399  Fars LW 1. 27 83 76 105 2 - CF... M- 5. IR. 'Cc 30.8 2546
65-071-00483 Ghouchan WLV 1.1 -\ 18 w7 2 CF M -5 LY. - F  29.8. 25W4
65-062-00928 Guat=-ala 195,361;; i A £ 27010 k07 83 11 1 CCCF YA 60 DPs t 3.2 2526
65-071-00394% Nishabour . & - ~ W iV 171 M8 - 88 120 2 “CF. "L . -6 R c 23.6 2520
65-071-00504 Kermanshah - W V- LA B2 0 Th 102 3 R M5 R c 343 2504
65-071-00472 Dashtsar Amol PV 5 NS - T - 81 111 3 CF: :8.: :5 ICr ¢ 27.0. 2472
65-071-00702  Torbat Heidarie ' jv 1072 45 82 107 3 "CF. oM.} .5 R . c 30.6 2854
65-153-01371  Turkey AWV 2l 1 46 86 115 2 CRY L 5T Br F  29.4 2u28
65-071-007T41  Gnouchan W A 2 148 83 116 3 CF-CC M. 5 R - c 22.4 2348
65-153-02122 Turkej . :: oW Y 1. 1 B4 - 119 2 CFP- "Ll 75 R F ' 25.2 2332
65-062-0173% Guatemalsd 19!4,578-/.;1».. N 5 | 3 48 120 2 s¢ - M: .6 .BL c 19.8 2322
65-085-00440 Lebanon - W Y1 .2 48 8 117 =2 CF M. 5" R F  26.3 2316
65-153-01390 Turkey -;w,'. v 12 46 84 117 3 CF- “M .5 R c 29.8 2306
€5-071-00700 Darehgaz - W v 1. 2 56 92 119 2 ¢F L .6 R _F 19.9 2276 -
£5-096-00967 Mexico 196,936 LW 1 e 52 87 119 2 8¢ M6 Y - € 19.5 2272
65-071-00751 Darehgaz g CUWE v 1 2 50 87 17 -2 © CF ..M 76 IR c 17.7 2772
65-157-00075 California W V- .21 48 85 117 2 CF. M .6  DR” c 25.2 2270
65-118-00923 Peru 217,624 P B. 1 3 82 8 19 2 cc L .6 icr F 14,8 2268
65-071-00750  Nishabour W 1 2 8y 117 2 ‘cF L - .6: Pi c 19.2 2242 -
65-153-02201  Turkey W eV -1 .2 Sk 93 114 2 CP . %L . T.:Br. ' F 3.7 2196 -
65-146-01571 Syria 181,953 W B 1 2 U6 8y 109 1 sC M. 5.1Ler- € 23.4 2150
gg:ggl-ooéa Chalous WV 1 1 50 gz 12 1 CF M &6 R c 1 ﬁ 214
ERIT goygid:rl 28522 ¥ % s 2 £ £ 13 32 &« L e % ¢ U5 i@
65 -15'7-00%%3 U.S.A. Red Kidney = W - B 2 1 3 9 10 3 CF L g ‘R P: 42,0 16240
.os = ’ £




-‘Ain'onmo,batn, ‘Beans (White) Preliminary Yield Teat, Planted May 21, 1968, RYIP, XaraJ, Iran

(2) (3) ) (5) ® (M B (3 0 @) (12)  (13) % @(5) {16) (17)  18)
: . Pl.to Pl.to Pl.t» Beeds ‘ 100 yield
.. Acoession -Flower Plant Plants lst lst Com, Disease Pod Pod per 8ped Seed Beeds per
" Number SOURCE Color Type /Moter Stand Vigor Fl. Mat. Mat. Rating Shape Sire Pod polor Shape Wt., Heotars
© 65-071-00512  Iran W v 17 2 2 43 77 19 i 5 W P 229 s00%4
. 65-071-00695  Isfahan W v 2 2 4 76 107 2 5 W C 297 84
© 65-071-00677  Kermanshah W v 2 2 4o 7 102 2 't W F 28,7 378
6507100314  Varamin W v 1 1 m 73 102 2 5 W P 255 3738
65-071-00621  KaraJ ] v 2 1 4 78 108 2 5 W P 28,5 358
65-153-01286  Turkey W v 2 1 4o 7 1 2 6 W P 42,5 37y
65-071-003%  Varamin Min, 382 W v 2 2 m 73 106 2 5 w C 28,0 366
=00652  Isfahan W v 2 2 &2 7% 102 2 6 w C 1.2 342
65-071-00675  Kara} L 4 2 2 n 7 104 2 5 W C 0.2 3428
65-071-00628  Kara) W v 2 1 n 73 100 2 5 W c 27.8 12
65-071-00666  Darehgaz W v 2 1 43 5 105 2 5 ] C 28,1 3404
65-085-00688  Lebanon U] v 2 2 n 7 9 2 5 W P 27,4 338
65-085-00645  Lebanon L v 1 1 a2 73 101 2 5 W F 27,7 338
65-071-00640  Shiraz W v 2 2 B 78 104 2 5 W c 231 3y
65-153-0136€  Turkey _ W v 1 2 a3 8 12 2 6 W C 29.7 33%6
65-071-00625  Haray W v 2 1 4 ™ 107 2 6 W c 285 3366
65-071-00650  Iran W v 2 1 82 75 102 2 5 W C 260 336
65-071-00643  shiraz W v 2 1 &2 75 102 2 5 w c 3.1 36
65-071-00649  Iran W v 2 1 42 4] 2 6 W C 26,7 334
65-071-00696  Iafahan v v 2 T om 76 108 2 5 W ¢ 262 3290
65-071-00683  Shiraz ] S 2 2 5 73 101 2 5. W P 26,9 374
€5-085-00690  Lebanon L v 2 1 n 72 2 5. W c 283 3270
65-153-01344  Turkey W v 1 1 M 8o 112 1 5 ] C 257 3270
65-071-00642  Shirarz W v 1 1. 43 Th 104 2 6 L P 251 3260
65-157-02023  U.S.A, 278,681 W v 2 2 a5 8 13 1 6 W C 17,7 3248
65-071-00692  Kara) W v 2 1 42 71 1n2 2 6 W F 21,0 342
65-071-00699  Iran w v 1 2 &2 75 104 2 5. W ¢ 297
65-071-00098  Fars W v 2 1k 76 107 2 5 W "¢ 28,9 306
€5-071-00676  Kara) W v 2 1 an T8 100 2 5 W - ¢ 28,8 32
65-071-00626  Kara) W v 2 1 42 80 12 2 5 V. P 21 3214
€5-027-01584  Canada 136,680 Sel. W v 2 2 A 8 110 3 6 ] C 20,3 3208
65-153-02129  Turkoy W v 2 1 43 8 1s 1 6 W F 31.6 2208
65-071-00674  Karaj W v 2 2.8 . .73 100 2 5 W P 283 =™
65-071-00637  Shiraz W v CRABT LT M 76 306 2 5 W c 304 72
65-153-02186  Turkey vy A SR S ] 8r. 12 2 6 L C 201 356
65-153-02213  Turkey SO W \4 12 a 82 16 2 5 L c 22 ns2
65-085.0066  Labanon W v 2: 91 EM. 7% ‘102 2 5 W C 304 mMmB2
65-071-00655  Iafahan W v 2 2 83 112 2 € W' .c 2,2 338"
65-071-00672  Kara) W v 2 2.8 7% 100 2 5 W ¢ 28,2 3:3P
65-153-01416  Turkey ] v 1 1 % 85 117 2 5 L C 23.6 M2
65-071-00625  Kara) L v 2 1.8 76 108 2 6 W. P 272 32
65-085-00689  Lebanon w v 2 2 42 75 105 2 5 W P 21, 3098
65-157-00081  U.8.A. W v 2 2 n 79 107 3 5 ¥oc T 290
65-071-00671  Kara) W v 2 1 4 78 m 2 5 W ¢ 2.7 3088
65-071-00662  Ghouchan W v 2 2 4 80 12 2 6 w ¢ 2715 336
65-071-0063%6  Kermanshah Li v 2 145 79 108 2 6 : W.. P 2,3 38
65-071-00654  Isfahan W v 2 2 k2. 7 2 5 W €. 29,0 3074
65-153-020%  Turkey W R 2 2. 0 89 . 110 1 5 W' Cc 264 3072
65-071-00684  Shiraz W v 1 1 .32 73 100 2 6 W F 27,0, &
65-071-00661  Ghouchan ] v 1 2. 79 12 3 5 Wi c 215 0%
65-071-00104  Sarab Min, 158 W v 2 2. 4 75 105 2 6 W' - C 249 3022
65-071-00638  Shiraz W v 2 1 42 % 105 2 6 . W-''C 296 3012
65-085-00686  Lebanon W v 277re ha 79 105 2 6. W ¢ 2.7 3010
€5-071-00042  Shirsg w ) 2 2 1. n 76 104 2 5 W P 268 2996
65-153-00190  Turkey 165,008 Wy 2 b I T} 81 14 1 6 WP 2 2996
65-071-00660  Ghouchan | N 2 2 - m 18 2 5 W P 24,8 2994
05-071.00069  U.8,A,C.N. 123 Wy 2 2 3 71 9 2 5 Wo.c 23,7 2974
65-085-00618  Lebanon W 2 2 mn T 102 2 5 W C 27.0 2960
65-071-00679  Kermanahah Wiy 2 1 n 4 105 2 5 W0 264 205
65-071-00685  Shiraz W v 31 4 76 108 2 5 W - F 39 2978
€5-153-02435  Turkey W B 2 2 15 83 13 1 6 W € 3.2 29%
65-071-00651  Isfshan W : 2 2 ko 39 2 6. W C 27.3 293
65-085-00687  Lebanon w v 2 1 mn ™ 99 2 6 W P 252 2926
65-071-00620  Kara} W 2 1 43 7% 201 2 5 '} P 3.9 2916
€5-071-00681  Shirag W 2 17 x 73 101 2 5 W c 2.7 296
65-157-01168  U.8.A, 278,685 2 1 4 86 120 1 6 LW ¢ 2v3 2884
65-153-02087  Turkey W 2 2 42 83 114 2 6 W ¢ 20.1 2874
65-153-01368  Turkey Li 1 2 4% 68 u5 2 5.0-W 0 2k 2866
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 Table'27.

Accession
Number

Agronomic Data,

Pla.nt Blante -

Beanis ‘(White) Preliminary Yield Test,’

e '(8)" (o)
PltoPl toPlto'

Com. "
Mat.

1st

um%

lanted May 21, 1968, RPIP,_ KaraJ, Iran
(12)

D:Lsease Pod ’

(13) (14) (15) (16) (17)

Péd per: ‘Seed Seed Seeds
Ra.ting Shape Size Pod' Color Shape Wt.

- (18)

Y:l eld
per -

Hectaré :

65-071-00021
65-07T1-00657
65-071-00212
65~071-00639
65-071-00495
65-071-~00663
65-071-00633
65-046-01906
65-071-00664
65-071-00682
65-071-00676
65-069-02370
65-071-00641
65-071-00653
65-032-00814
65-071-00693
65-071-0101%
65-071-00272
65-062-01742
65-153-01471
65-071-00698
65-071-00670
. 65-071-00371
65-069-02331
65-153-02030
65-157-00010
65-153-02283
65-118-01046
65-153-01330
-65-071-01830

65-269-01509
LSD .05 ~

" Guatemala 182,006 v

'SOURCE " Type /Meter Stand Vigor

Ghouchan . - -
Dashtsar Amol
Iran 140,302
Shiraz T
Iran o
Ghouchan ;;"'
Kermanshah
Ethiopia
Darehgaz
Shiraz
Karaj .
Indiae 175,278- :
Shiraz
Isfahan SRy
Chile 282,025 o
Darehgaz S
Iran 223,005
Dashtsar Amol-

Turkey Sel.
Iran :
Karag .
Yasan Kiadeh =~ -~
India 183,704 & .
Turkey

Blue Lake
Turkey .
Peru 372 Sel.
Turkey Sel. . .= '
Iran 229,535

Iran . R
India 215:717 ; Teo
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46
48
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111
105

110

101
113
113

104 . .

112

105

100

116

1119 - -
103 -
106 -
113

118

103
116 -

112

15

105
116
113
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119
112
116
124
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111 -
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2858
2822
2812
2812
2770
2770
2752
2750



:mlo 23. uromnto Dnh, mm (Hntq) Mnmod Y!old lblt"' nmtod Awn 1}. 1968. RPIP, Vu'-in. _Im

‘ :(x') : ) I (’1) W @) a0 a9 ) (@)
T ' s . 8eeds 100 Yield
" Agcessicn Coo Diseass per - Seeds  per Cooking :
. Huber SOURCE = Aum- snna _Vigor Rating Pod _ Wt. Meotare Protein Time _Palatability
arie TR S 3 2 5 294  18% 2043 180 28
‘ Mwiw-oowsg gmjnum‘t plsdert 2. .3 4 4 21,9 1718 20,57 160 26
€5-071-00023  Malayer - 2. 2 3 o265 ek 2195 160 26
€5-157-00005  US Resistant Tender Green R 2 6 0.0 1610 2,75 180 ]
€5-071-00618  Ghochan 2 -2 3 5 256 155 22.23 20 ‘
65-157-00068  USA Pinto 114 2R 2 5 3.0 153 2310 210 25
65-071-00096  Ardekan 179 .27 2 3% 2.5 3% 22,43 130 28
€5-071-00%46  Isfahan SR 20 2 0 5 36,0 1401 19.92 213 §7
65-071.00449  Ghochan g -2 A 5 23 1388 .9.1.(15[13 5
65-157-00072  USA Pinte 111 M3t 6 26 1332 a1, 8. fég 29
65-071:00445  Kermanshah 3 = 5 256 12 go.éz ! 27
65-071-00606  Iafahon 2] “2 0 A 237 1270 ‘1'8 70 g
€5-071-00617  Kermanshah 2 3 75 2kAa 1203 19.83 228
65-071-00607  Dashitsar Amol 2 3, 6. 205 N6 20,54 29
€5-071-00755  Ghachen ‘2 »3 8 2Bl nme a1 195 27
65-071-00452  Ghochan ‘2 3770-5 201 140 2059 210 27
,:w"rgbl‘ 29. Amonio Dnta. Bnnl (P!.ntn) lmu‘on Mnnood Yiold 'rm.. letod lhy 21. 1968, RPIP, Karag,’ Irm " B
W e L) (~) [O0) (7) (8) () (10) (12) (12)(13) (24 (s) (16)(%7) ey (19) (21)
SR 5. 3% 5y o 3§ 88 3 H gk 23 § ITE
Aocession : ggﬁgsigg 48 S ,.gf 5§2§§ ‘av,‘ gggggg %Eg i gé %a
“Namber - SOURCE KSR o 5 B RA RS A A5 L 38 3885 8% sig ]
65-071-00618 Ghochan Wov.oi6 201 48 85 16 3 oF M 4 RM F 253 335 239 195 25 -
€5-071-00745 Ghochan PV 16 2 1 ¥4 2 CF M 5 RN P 250 3358 24,57 190 ' oh
€5-071-00455 Torbat Heidarle P V. 15 2 1 2. CFP M 5 RM P 29.0 2178 22,97 180 - 24
65-071-00063 BoJnourd LP V 17 1.1 # 2 c® 8 5 RM F 251 A8 235 190 26
€5-071-00023 Malayer ¥V 17T 2.1 a7 2 ¢ M 5 oM F 28B4 N6 23.% 175 25
€5-157-00068 Pinto 114 W ovi1s 3 2 47 3 & L 6 oM F 283 22,58 180 28
€5-071-00096 Ardeken 179 PV 16 2 1 48 2 CF M 5 oM F 3T 3016 2k 175 25
65-071-00606 Isfehan WV o1 2.1 a7 2 CP M 5 aM P 20,5 3005 22 165 28 -
65-071-00607 Dashtsar Amol PV 19 1 1 W 2 &€ M 5 RM F 259 2088 23,66 190 27
65-071-00449 Ghochan PV 17T 2 1 4 3 C M 5 RM P N8B 2085 2566 185 2 .
65-071-00452 Ghochan ) P.¥ 315 2 1-48 2 ® M 5 RM P 241 2938 k52 180 22
65-071-00617 Kermanshoh PV U6 2 1 47 3 CP M 5 aM F 205 2909 2.0y 180 25
€5-157-00005 Resistant Tender Green LP- B 10 3 1 .47 l.¢cc L.6 oM ¢ 363 288 o400 1600 24 .
65-071-00445 Kermanshah P v.ar-1 1 W 2 CF M. 6 oM P 278 2164 2279 180 25
65-157-00072 Pinto 111 MeV16 20 2., 3 - L 6 oM P 362 2% 22,9 185 25 °
6€5-0T1-00446 Isfahan WY 13 3 .2 G L 5.QaM F 453 7. a3E- 105 o4

Vel
L8D .05 =




L€

(17) (18)

‘ L 100 Yiejld,

Accession lower Seéds per -

Number . .Coélor Wt. Heetare
65-071-00569 Nishabour - - " . B SRR O 6. 20 -1 o
65-071-00744 Torbat Heidarie ~ "W ‘- an R 6 23 2256

65-071-00565 Dashtsar Amol W 701 71 67 20 2116

65-071-02071 Fars 104 W el i3 5 .20 2070

65-071-00735 Nishabour CW D S | .6 19 2067

65-071-00389 Ghochan . e B L1 Si60n 18 1969

65-071-00749 Nishabour LW e 3 B TR | 1906

65-071-00431 Iran LW - re n 5 e 1843

65-071-00540 Dashtsar SW 1 X S50 19 1813

65-071-00707 Darehgaz W "1 R 60 11 1812

65-071-00731 Nishabour W - N e 593 1795 :
65-071-00538 Darehgaz oW 3 e - S5 16 1773 . 21,99 -
65-071-00582 Isfahan .3 e 6. <20 - 1763 r20.4
€5-071-00551 Isfahan W -3 3 6. e 1730 19.51
65-071-01997 Torbat Heldarie "W 3 L3 57 .20 1729 22,34
65-071-00535 Torbat Heidarie  W- 2 1 5. 20 1695 22,58 -
65-085-00440 Lebanon . A 3. 3 5200 1674 20.38
65-085-01999 Lebanon 132 AW 4 B 5 126, 1656 21.62
65-071-02074 TIren 119 W 30 ~ 3 - 25 1641 20.07
65-085-02051 Lebanon 132 W 3. 3 5 oy 1632 20.47
65-071-00534 Torbat Heidarie N 3 -3 o5 oh 1623 - 20.98
65-071-00430 Iran LW 3 -3 6 20 1597 21.60
65-071-00566 Isfahan W 4 3 5. .22 1589 - 21.88
65-071-00539 Nishabour W 1 ! 6. 15 1570 24.85
65-071-00580 Darehgaz W 1 S § 5 .19 1523 22,18
65-071-00481 Ghochan W S 2 3 6 - 17 1511 21.99
65-085-02075 Lebanon W 3 2 6 21 - 1465 21.50
65-071-00536 Torbat Heidarie‘: W 2 ‘2 5 18~ - 1439 21.43
.65-071-00563 Nishabour R N 1, <1 -6 15 1174 25.29
65-071-02076 Iran W 4 i3 5 26 1146 20.35
OV E= ’ 27

LSD .05 = 654 -




( ) (‘t) (5) (6) (7) (8) (92,. (lg) (11) (12) (’3)(14)(15)(16) : ,(17) (18) (19)-  (20) . (21) "
sior Lttt B BECER R B e T NE 8H wE w83y B8 B b 13 g =S
Mecsssion s:&s;é;ﬂ% 5 &% &8 &8 3 BE2;3885 55 8s3¢ S8 § 85 FF
65-071-00538 Dareghaz = W. V- L2 54 91 120 2 CF L 6 R C 265 48 2332 150 . 24
65-071-00735 Nishabour - “W. 'V . ‘11 55 '8 117 2 CF L 6 P C 29.5 24 23310 180 24
65-071-00535 Torbat Heidarie W V. 11 57 8 18 2 ¢ L 6 R C 27.7 4056 22.13 135 o4
65-071-00707 Darehgaz W v 11 5% 90 119 2 CCF M 5 R € 251 3970 23.47 180 22
65-071-00569 Nishabour WV 21 .54 9 19 2 CF L 5 R € 27.2 3959 2330 ' 120 24
65-071-00580 Darehgaz WV b2 1 -5 8 117 3 CCF M 5 R € 268 3876 22.98 150 25
65-071-00539 Nishabour WV 1 1 5 8 18 2 . L 6 R C 255 3181 27.38 135 25
65-071-00551 Isfahen WV 1 2 M 79 104 3 CCF M 5 P . C ‘29,2 3631 23.3% 135 23
65-071-00565 Dashtsar Amol W V. 1.1 56. 8 N8 3 P M 5 R € 27.9 3572 -22.57 135 21
65-071-00540 Dashtsar S WV 1 1 56 9 19 3 'L 6 R € .29.1 3562 2343 135 22
65-071-00536 Torbat Heidarie W.. . V.= 1.1 6 80 109 3 CF.. M ‘5 P. ¢C 25.5 - 3558 23.85 120 22
65-071-00731 Nishabour W o 2-1 52 9. 119 12 Cc M 6 R C 27.6 3507 24.96 150 © 2h
65-071-00431 Iran W v ©1°1 43 76 1000 2. CF L 6 DPL C 3.3 W66 22,22 135 23
65-071-00481 Ghouchan W Ve 1 1 5 "8 113 3 cc. 8 5 Br.'C 203 3427 23450 15 24
65-071-00563 Nishabour W v “l.-1- .54 88 117 2 CF M 6 P F 335 M6 2577 135 23
65~071-00389 Ghouchan W 11 - 51 87 118 3 CF- M 6 R ¢ 25.2 - - 3408 26.12 150 28
£5-085-00440 Lebanon W, Ve se 1 W 83 115 3 CF M 5 LR ¢ 29.4 3267 22.53 150 26
65-085-02051 Lebanon WV oLl k5 79 100 3 CF M 5 DBr €. 27.7 3254 21.80 1R 23
65-071-02071 Fars 104 W N 1.1 78 102 3 CF M 6 P, Cc 27.6 3201 24.65 180 23
65-071-00566 Isfalan Ww.ov @r~1" k6  Bo - 106 2 .CF M 5 R. C  28.1 3069 24,40 135 23 .’
65-071-00749 Nishabour WV v1-.r. 54 "8 - 111 3 o M 6 PL C 236 3016 -26.28 180 22
65-071-00582 Isfahan WV slo-loc 3790797 .3 CF M -5 P C 26,6 2900 22.82. 150 23
65-071-00744 Torbat Heidarie W: V. c2.-1 46 ..78°.103 2 ¢ M 5 Er Cc 3.0 2895 22.25 150 24
65-071-02076 Iran W Vi ‘172 467 78°.300 3 P M- 5 P Cc 289 2810 22,37 180 23
65-071-00430 Iran WV 2145 78 7105 '3 cF M- 5 P ¢ 27.8 2759 22,06 13 21
65-085-02075 Lebanon 132 W 1 R - 4% 74 ~ 91 2 CFRCCM.5 R .  C 3.8 2681 -22.68 180 25
65-071-01997 Torbat Heldarie W' -V 2. 1.\ 7395 3 'CF'M -5 R C 237 2591 27.82 180 23 -
65-085-01999 Lebanon 132 WL *2- 1. 43 7677 .92 .3 -CF’ M. 5 IR ..C  30.5 2555 23.11 180 23
65-071-00534 Torbat Heidarie W .~V ©1:.°1--48- 8B 1053  CcF M 5 P..C 206 2552 21.8% 156 = 23.
65-071-02074 Iran . WV 2.2 & Th.. 94 .3 .CF M 5 IR C 29.0 2267: 21.37 180 . 23:.

LSD .05 -



" "‘*-(7) (11&)

(18)

vield -
Seeds - . per

(17)

Seeds - 100

v ':T:‘Plants SRS ... per

Acceséion

6€

Number

SOURCE -

" Pod -

~_Wt.

65-071-01948 .

65-071-01969
65-071-00525
65-071-01966
65-071-00697
65-071-00678
65-071-0C517
65-071-00513
65-071-0C515
65-071-01947
65-071-00644
65-071-00622
65-157-00014
65-071-00042
65-071-01950
65-071-00680
65-071-00658
65-W1-001&70
65-071-00054
65-071-00515
65-071-00694

65-071-00490"

Shiraz 178 - .7
Isfahan 110
Isfahan
Sarab 185 -
Isfahan
Kermanshah
Ghouchan
Iran
Ghouchan
Isfahan’
Shiraz
Kara}

USA Haubers st.Andres ;
Shiraz

Karaj 149
Kermanshah
Daghtsar Amol -
Kermanshah .
Isfahan
Ghouchan
Ghouchan.

Iran

Kara)

Isfehan

Shiraz R
Iran Min. 1365
Lebanon 3 :
Lebanon
Kermanshsh
Shirdz

‘ Tf"l"/i'le*:.er »

oo\b
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05668m050wEVVEPE.EVVLVLVYSEEVVLL
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”Amo Dm, Benna (White) Uniform Advanced Yiald Test, Planted May 21, 1968, RPIP, Karaj, Iran

te)" ST A3) (¥ (5) (6) (1) (8) (@) (o) () (12) (13) ¥Q5)6) (a7) (18) (19)  (20) (21)
e : % -4 5 : "
" ecession §§§§§3 i8 8% g% o3 35 o8 ggzéxﬁsg. %gg 3 Eé ;33
" Mumber SOURCE B82a88 & F 345448 iz 284 23 S88885 83 ndg k 82 2%
65-071,00515 Ghouchan W VvV 1% 2.1 4 8 107 3 ¢p L 6 W P 232 32506 2521 120 25
65-071-00490 Iran W oV 15 2 1 47 85 10 3 cr ML 5 W € 27.0 3346 2.8 125 23
65-071-00505 Shiraz W Vv 16 2 1 4 178 102 3 cF ML 5 W C 28,4 3205 2332 105 23
65-071-00517 Ghouchan WV 15 1 1 4 76 9 1 cc M 5 W ¢ 247 39 22,28 1 23
65-071-00506 Isfahan W vV 16 1 1 % 77 9 3 ¢¢ M 5 W ¢ 281 38 a1 15 26
65-085-00494 Lebanon W VvV 17T 2 1 4 77 102 2 CF M 5 W ¢ 20,2 3113 24,74 150 24
65-071-00054 Isfahan W VvV 15 1 1 4 76 100 2 ¢¢ M 6 W Cc 251 23.05 120 23
65-071-00470 Kermanshal: W VvV 16 2 1 43 175 93 2 c¢ ML 5 LY F 20.5 359 22,71 140 25
65-071-00697 Isfahan W Vv 14 2 1 4 78 103 3 cC L -5 W Cc 257 3058 233 1o 22
65-071-00513 Iran W vV 15 1 1 4 B8 105 3 c¢ M 5 W C 2.6 205 24,26 13 25
65-071-00678 Kermanahah W VvV 17 2 1 4 T 98 2 c¢ N 5 W ¢ 2.9 3023 2345 105 2%
65-071-00040 Kermanshah WV 13 2 1 4 7h 98 2 oc.cP L 5 W c b 3022 23,37 120 2%
65-157-00014 USA Haubers St.Andrea W V 17 1 2 4 74 908 2 c¢ M 5 W ¢ 231 2021 2322 1% 24
*65-071-00694% Ghouchan W .V 1 2 1 46 77T 108 2 cC M 5 W ¢ 230 22.86 150 25
65-071-00515 Ghouchan W V 16 2 1 & 77T 1103 2 P L 5 W ¢ 2,8 3000 2521 120 25
65-071-01947 Isfshan 110 W V 15 3 1 4 7175 97 e cc M 5 W c 260 2980 2274 k0 2k
65-085-00583 Lebanon 3 W VvV 16 2 1 k& 73 99 2 Cc-CF L 5 W ¢ 261 2923 22.00 120 24
65-071-01950 KaraJ 149 W VvV 16 2 1 4 75 9% 3 cC M 5 W ¢ 27.0 2884 22,92 125 23
65-071-00622 KaraJ W Vv 17T 2 1 4 7 9 2 c¢ M 4 w ¢ 28,2 2881 22,90 100 24
65-071-00525 Isfahan W v 14 3 1 4 76 100 3 C-CF M 5 W ¢ 262 2879 2236 145 25
65-071-01948 Shiraz 178 ¥ V 15 1 1 ¥ 75 92 2 cc L 5 W ¢ 264 2817 22.67 140 24
65-071-00658 Dashtsar Amol W v 11 3 1 4% 8 12 2 o0 M 5 W F 44,7 2808 22,45 35 23
65~071-01966 Sarab 185 W oV 13 2 1 4 7 9 2 cc M 5 W c 288 2806 22,86 10 23
65-071-00503 KaraJ W.ov o1k 1 2 A5 75 100 -3 C-CP M 5 W C 29.1 2798 22,53 90 24
65-071-00644 Karay W Vv 16 2 1 & 71 99 2 ¢c M 5 W ¢ 27.1 2723 22,44 90 2%
65-071-00042 Shiraz W v 16 2 1 %2 76 9 2 Ccc.CPR M 5 W ¢ 28,3 2609 2324 120 o4
65-071-0005% Iran Min, 1365 W V- W 2 2 43 75 103 2 c¢ M 5 W C 264 2607 22,89 125 25
65-071-01969 Isfahan 110 W v 16 2 2 b4 73 89 2 Cc-CP M. 5 W C 27.0 2582 22.47 120 25
65-071-00376 Shiraz 1085 WV lk 2 1 4 75 95 2 cC ML 5 W ¢ 28,1 2570 22.3% 150 23
65-:71- KaraJ W V13 2 2 43 Th o4 2 cc M 5 W C 264 251B 22,00 1% 23

. s . o 13

LSD ,05 = e : , 515

.bla ;u. Asronomic Data, Bem- Intemationul Yie1d Test, Flanted iay 21, 1963, ReIP, Keras, Irn S S
(2) (13) (%) GS)6) O7) (1) (19)  (20) - (a1)

o (2) U (J) (h) (5) (6) (7) (8) (9) (10) (1)

' E 5 5 T I L 5 & o

- frgadiy g ated of B O AINENE i
Nuper " souURCE FEAAAE 2 2 ananaf A5 28 piiylid 88s 243 } 3% 44
65-085-00440 Lebanon Wy 21 1 1 & 8 1106 2 ¢f M 5 R C 29.8 35 22,25 120 23
'65-071-00042 Shiraz W'V 19 1 1 4 75 93 2 cF M 4 W © 266 3200 2324 23
65-071-00582 Isfahan W VvV 20 1 1 4 75 95 2 cF M 5 R Cc 28,0 319 2390 120 22
65-153-00757 Oturak, Turkey W B 18 1 1 & 79 9 1 [o] L 5 W o 4,6 3101 25,29 70 23
65-153-00756 Bodur, Turkey W B 17 1 1 4 8 106 2 P M 5 W P 26 2002 2386 70 24
65-157-00072 USA Pinto 111 W VvV 20 1 1 3 6 9 3 cc M & cMc 338 22078 23,82 105 23
65-157-00069 Great Northern 123 W V- 20 1 1 2 6 8 2 ¢¢ M 4 .w c 29,3 2354 23,62 8 a
£5-157-00589 Red Kidney P B 17 2 2 4 B8 1071 3 ¢C L- 5 pMP M.,B 21835 25,08 7 25
65-157-00004 Wade LP Vv 16 1 2 % 78 109 1 ¢ L 5 DP C 37.2 2072 o2hop 7 23
65-157-00005 Resistant Terder Ofeen LP°'B 19 1 1 %6 .73 108 1 ¢ L. 6 BIMC 3R1 2060 26, 25 15 23

CV%- . '
13D .05 = : . : . o 84




Legend' For Broadbean Data Table3s

ssisned in 1966 field trials.
.\:,Indioatee origin of' seed, either country or seetion of Iran..';'

Rated 1 to 9 1 - complete stand Om poor's’vt'and'

1 1 - vigorous plants O = Weak plants

: .lv - free from disease sympvoms

! “19 all plants in plot diseased with one
©.or combination of diseases caused by
‘bean yellow mosaic virus, pea leaf

roll virus, chocolate spot eauaed by

otrEi Fabae.

4 i"“I’od length (in centimeters) average of ten pods.
‘ : ‘verage weight (in grams) of 100 seeds.
;(‘9‘“)'_‘.‘;*7Yie1d in kilogra.m per heetare based on 10 square meters per plot.

A



m. 35 Apcm-tc nm ﬁmdbm teld 'hlt. ‘Planted 1968, RPIP, Déaful, Iren

(2) (3) (3)‘, ‘(5).; P (6):
- e Plunt;'.» o L Disease
souncnn : Height ~ Stand ggr nm
Dezful ' 185 2_‘;“ 1 SUBITPRETEY (RS .
% Algerian Iran . - 79 o ey 'Y B
151 ' Sarazir, Iran ) 172 ° .2 1. 6 20 145.4.
R | Italy FAO 178 2 ] T 134.3
- 120 Anauan Piere . 175 - . 24 3 T 23 125.2
V113 Semaises Aleree m.. 3 -2 6. 21 126.0
T Italy 13.792 163. 2 ‘g 6 2k 119.7
150 Algerien Iran 174 3 B e 20 125.2
25 Morocco 13.838 166 ... R i “6 20 126.8
101 Semouseo Lizuee 179 B -2 EE-3 6 23 137.0
o123 Emuchamel 173 2. 1 T 20 125,
.8 : England 13,729 166 2 2 116% % 129,
107 Velma 176 o1 e 5 6.5 20 122,3
26 Moroaco 13.839 165 . 3. v2, Re 2% 119.5
103 Pafos, Cyprus 165 - 2. & 16 177.
111 Shoshter 19% o 2 2 Z : 18 122,1
- Morocco 163 - 1. 1, I 16 100.7
16 . Italy 12-790 . 3 3 T 28 153.6
19 Spain 13-793 174 E] 2 B 28 132,8
» Shami, Iran 173 . 2 6 20 117.3
15 Ttaly 13-7689 169 2 by 67 28 141,0.
102 Tenguchene 175 -2 2 ST 19 130.9
112 Varamin 168 -3 2. T el 87.4
2 PFrance 165 2 L@ T - 19 110,6
Turkey 13-68[: mn 2 52 T 29 132,7
110 Shehi, Iran . 176 2 - T 20 131.8
121 Guelenun Cavesses 173 2 -3 = 2f 12,5
14 Weat Oermany 165 3. R g : 39, 145,7
1 England 168 3 3 8 29 18,1
119 Varamin 179 2 2 - 19 91.7
0 Japan FAO No.13 175 -3 ‘2 © 67 20 111.0
"Morogoo 163 2 g 1 18 106.6
27 Morooco 13,840 185 2, LR T 16 66.7
28 Morooco 13,841 173 2 - -6 18 113.9
.36 Turkey 644 170 ‘2 -2 © 6. 16 135.8
Q63 Ofant Butter Burpee 263 174 4 35 -6, 25 137.6
B Poland 13.905 170 Coa: L2 T 2 143,8
Shoshtar, Iran 208 2 o 76 15 - 66,2
16 Bam, Iren 173 2 s2n 6" 15 715
211 Shoshtar, Iran 179 2. o & =T .. 19 103.9
18 Rafsandjan, Iran 181 2 - 18 S U T 96.5
108 Iran 121 € Dr, Bollard 175 3 g T 14 100.1
212 Mazandaran 198 ‘2 RSy 2 15 68,3
REE - I Egypt, Oaza 168 ‘3. B ¢ 6 15 5.5
- 128 Ankara, Turkey 170 2. B R E 20 13,6
218 Mazandaran, Iran 186 .2 3 2T 15 93.6
254 Egypt, Oaza 160 - e D 56 16 7.1
100 Mazandaran, Iran 190 - 3 -3 g 15 . 140,
124 - ) Ankara, Turkey . 164 3 3 28 19 135.7
b Turkey Y- SR B o2 /6 18 117.
259 Jorden 150 3 3 ~ 6! 4 51.2
a3 Mazandaran, Iran 188 . .4 e B 9, 15 100.6
o203 Mazandaran, Iran 190 . .3 i V.8 16 - 99,6
205 ' Masandaran, Iran 79 .~ . & 2 = 16 94,1
T, 252 Bgypt, Rebia 40 160 = 3, 2: 6 13 63,8
2032" . Mazandaran, Iran o189 03 : 113.
18D 105‘ - B




ea Agronomic. Data Tables 36=384"

'(5), b
ECR
BP = Bushy Prostrate.
(7)'

®)
9

10)

(11)
(12)
(23)

(14)

i

(15)

6)

an

8

(19)

(20)

(’él)?

(22)
‘.(é})
(24)

“approximately 15 grams per 100 seeds; 8= Smell, approximetely. 8 grams:

. Shattering rated 1 to 9: 1l = no loss of seed from she.ttering;
: considerable loss of seed from shattering. ' : .

~Yield 1n kilogram. per hectare based on 10 M2 plote.f,.

(1 ,",Numbere assigned to colleotion ma.intained by the Regionel Pulse Improvement R
'{“]ProJeot. C S o '

) V:Stra:ln numbers refer to entry numbere aeeigned in 1961& introduotion nursery..

e

,Smmoe numbers refer to PI numbere from New Crops Research Branch, CRD, ARS,
“USDA, Beltsvillz, Maryland. "C" numbers are straing obtained from Okleahoma

State University. Other three or four digit numbers are numbers assigned -
by the Iranian Ministry of Agriculture.

Source ‘indicates variety name or area of origin.
‘Flower color: P = Purple, We White, WP = mixed White and Purple flowers. . ‘

Plant typet E = Erect; SE = Semi-ereot, B = Bushy; P = Prostrate; . .

Plant height (in centimetera) at near full pla.nt growth.

‘Plant width (in centimetere) at near full plant growth.

Plants per meter 1s an average number of plants per meter of row baeed on
one meter sample per replication. .

Rated 1 to 95 1 = complete ejband, >9 = poor stand
Rated 1 to 9t 1= vigorous plants; 9= weak. plante_.,
Days from'planting to first opened flower. '
Days from planting to first mature pod ready for harvest.

Rated 1 to 9: 1 = free from disease symptoms; 9 = severe disease symptoms,
major disease mosaic virus. Seé pathology section for dieeaeee present.

'Pod shapex S = Straight; C = Curved.

Pod color: Br = Brown; Pu = Purple; P = Pink; Cr = Creem, W White,

Y= Yellow G = Green; L = Light; D = Dark.

"Pod gize: VL = Very Large; L = Large; M = Medium, 8 = Small. .

Seeds per pod is average based on five random pods per replication. ‘ :

Seed 0010r= = Cream; P = Pink; M = Milky, Bk = Blaok, Br = Brown,

G = Green; Bl = Blue, W = White; Y = Yellow; R Red; Pu Purple, .
Sp = Spotted; D = Dark; L = Light.

Eye color: Cr = Cream; P = Pink; M = Milky; Bk = Black; Br = Brown,

, G ~ Oreen; Bl = Blue; W = White; Y = Yellow; R = Red; Pu = Purple;v_

D = Dark; L = Light.
Seed~eine: L = Large, approximately 2U grame per 1100 seeds. M - Medium

per 100 seeds.

100 seeds welght - average weight (in grams) ot‘ 100 seeds

431
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@

Protein percentage based on total solids. Determined by KJeldahl method*

on two samples per strain, duplicate determinations per sample.

Cooking time (in minutes) determined by bolling 50 gram m.mple in 500
ml. of water, 2 grams Na Cl1 added and checked regularly for hardness.

Palatability, Maximum rating - 30.

Appearaince, maximum 9
Color uniformity, 3, 2, 1, O
Size uniformity, 3, 2, 1, O
Cooking uniformity, 3, 2, 1, 0.
Smell, maximum 6 T
Taste, maximum 15 .



Table'ss -Agroncaic Data, Cowpea Preliminary Yield Test, Planted June 8, 1968, RFIP, Kera), Iran

e @) @) @ }.

Ly @ o " (4) (5) (6) (1) (8) (9) (10)(11) (12) (13) (18) (16)(a7) (18) (19)

. (3
L . . QL o N N .. e L A
T ] t § v oo 3% . SE 328 P ‘§. t 87100 vteld
Acgession E gg R Eg Eé § b e e 35 33 3 3. 38 & gs ‘g ' Seeds . per
Number BOURCE R "o &F 8& & F & BEERE &8 i 58 58 38 é ¥t. Hegtare
62-155-00068 57 182350 WwWB 3 67 10 4 4% 60 8 3 yor L 9 Lor Bk L 3 &5 3426
€2-071-0Ai44 720 177  R.A.Nishabour W SE 66 69 8 2 4 6 89 5 Y¥Br M 12 L&r G 8 5 13 1
62-155-00223% 146 250587 Egypt W E 6L 6310 3 & 6 87 5 Yor M 10 LOr Bk VL 8 27 338 .
62-000-01437 333 Unimowa WS 58 61 13 2 4 69 8 5 Yw M 1 Lo @ 8 y 1 3326
62-071-01439 €92 177  R.A.Nighabour P SE 63 61 12 2 4 68 97 5 Yu M 122 cCr @r M3 5 13 3291
62-157-01431 Miss.Silver P SE 5 5 10 3 4 6 8 -3 vyor L 10 P YBr ML 2 20 3243
62-157-00441 204 293574 Texas Cream W SE 63 55 11 4 & 62 85 5 W M. 11 M Gr M 8 17 42
62-110-00113 79 189378 Nigeria WDEB 5 66 15 3 4 T 99 4 yor ML 11 ILCr Bk M3 A 11 3238
62-157-00466 C-620 Top Set W e 62 60 11 3 4 6 8 5 wW M 11 Lir Gr M b4 3219
62-157-00316 213 293477 Calif.Black Eye W SE 61 52 11 .3 4 59 7 4 ‘yor ML 9 Lor "Bk L b 22 3190
62-071-00197 128 223420 Iran PE 6 62 17T 2 4 6 9 &% Y M 1.2 O G M, A 1 a7
62-071-00296 214 293479 Black Fye Mo.7 W E 62 52 9 &4 & 57 8L 5 Y¥Br M 11 LCr. Bk L 5 20 3005
62-071-01443 718 177  R.A.Nishabour W SE €0 61 14 3 & 68 90 5 YPu M 12 Lor Bk M 4 14 3005
60-071-01441 696 177 R.A.Nighabour W SE 56 € 14 2 4 62 8 5 ¥Wr M U Ler YO M b 14 2948
62-157-00383 293535 Mise.Crowder P E 64 62 10 3 3 67 97 3 w¥r L 1 P YBr M 3 16 2888
6215700355 246 293516 Hib-Canel P SE S 63 13 3 4 6 B85 3 W L 13 PO . @Br M 3 19 2736
62-069-00070 58 183363 India W8 5 57 ‘9 3 4 59 72 4 W M. 8 Lo DOr ML B 20 - 2687
62-157-00288 187 293450 Ala, Crowder W 8E 73 6@ 10 & 4 66 93 5 Ym M 11° LGr Bk M 5 16 2664
62=153-00067 55 182317 Turkey Wi 6455 12 3 & 558 87 5 wr M 11 LOr Bk M 5 17 2641
62.071~10002 Kara) W-SE 6L.61L 10 4 & 63 80 5 W M 9 Lor Bk L 3 23 2634
62-110-00242 157 255781 Nigeria PE 76 69 14 3 3 76 99 4 YPu ML 15 POr (@Br 8 B 2630
62-157-00293 193 293456 Blaok Crowder P SE 65 56 1 3 & 71 91 3 Fhu ML 1% Bk @r L 4y 26 2608
62+136-00201 151 225921 Africa WW 271 16 3 3 62 8 4 yer ML 12 BkCr IBr ML 4 15 % 2590
62-071-01442 715 177 R.A.Nishabour W SE 73 6 12 3 4 63 B 5 yor L 10 Lor Y3 M b LY 2521
62-157-00342 223 293500 Dixilee P SE 66 63 15 2 3 6 97 3 P L 12 Cr YO M 3 17 2499
62-071-01435 387 185  Darshgaz W SE 62 58 18 2 b 67 92 6 W M 10 LCr "Bk ML 4 15 2497
62-071-01447 604 180  Shahi PE 3N K 17 1 2 6 B8 2 W M 1 P Yo M 5 10 2462
62-071-01448 19675 M.Aneh,Iran WS 5 67 12 5 b4 .66 100 6 yBer M 1 ICr Bk M. 4 19 2418
62-071-10008 814 179  Isfehan WE 6 63 11 3 5§ 6 100 7 .Yu M, 10 LCr Bx M- & 18 2396
62-157-00287 186 293449 Dunch W SE 6+ 58 10 3 & 65 99 5 Ym ML 12 Lor DBr ML 4 18 2366
62-157-00295 10195 293458 Black Eye No.5 W 8E 60 4 1 % 4% 5 79 5 Yhu ML 8 Lor Bk L 5 22 236
62-002-00160 110 211754 Afghanistan W SE S5 60 12 3 4 652 8 4§ Yu M 1 Lor Bk M 4 16 2319
62-110-00249 160 255784 Nigerias PRB 79 6 18-2.3 75 9 3 F M 13 P Ya 8 k12 2307
€2-070-01540 696 177  R.A.Nighabour W SE 60 €65 15 3 4 63 g 6 W ML 11 L&r L0 M y 13 2304
62-071-01422 810 178  Isfshan WE 6 60 12 3 & 67 5 Y¥Br M B8 Lor Bk M. 4 20 2285
62-071-01445 781 173  Mamaghan P S 66 60 16 3 4 65 90 5 DY M 11 Cr ¢ M 5 1 2284
62-038.00155 105 208771 Cuba P SE 62 72 14 3 5 7% 100 4 W M 13 Bl Br ML 3 14 2272
62-071-01446 811 179  Isfahan WS 6358 9 3 6 6 100.6 YuM 10 ILor Bk ML 4 18 2249
62-008-00078 63 186360 Australia P SE 60 67 12 2 &4 671 T8 & mBr M 13 P Yo 8 4 9 2247
62-157-00468 10325 C-621 Climax W S 63 5 12 24 61 B89 5 Yu M 10 M @®r M 1% 2237
62-157-00345 236 293503 Early Black Eyey P £ 58 72 13 2 & 74 100 3 Y L 10 R Bk M3 & 14 2174
62-071-01434 376 185  Darahgaz P SE 65 60 16 2-' 4 76 91 5 Y 8 1 O (1} M3 4 13 2110
62-071-01438 415 170  Shoushtar WE 67 5 10 2.4 6 100 5 ¥r M, 11 Or Bk ML & 9
62-071-01436 850 Darshgaz WE 6 58 16 3 & 73 53 6 Yhu ML 10 Cr Bk M y 2 20%9
62-110-00067 62 185647 Africa PE 6 66 13 3 3 5 99 4 Yy L 15 Cr Y M 3 18 1981,
62-110-00102 72 186467 Nigeria PE 67 5 16 2 3 179 100 4 P ML 13 OG OC 8 & 1 1949
62.157-00286 185 293448 Ala. BromEye P B 68 60 17 3 4 73 99 4 YP ML 15 DA YBr M 3 1 1496
62-157-00413 283 293553 Purple Pod W s 58 60 12 3 4 T4 92 4 DPuL 13 LOr GBr M 4 13 1323
6@-;57-00%7 310 297582 VictorK-798 W B 60 36 14 3 4 81 101 & w M 12 LCr Bk M. 316 1262
perd . : v ; ci ‘ ) 2

ISD .05 =



Test letsd Aprn 12, 1966. mP. Vnrmln, ram V R
(13) (1")(15)(15) (17) (18) ("‘) (20) (21)(2) (2"):

(2) NN (5) (6).(7) {8y (9)(10)(11) “(12)°
LT ; b el wo 8% y 38 32 8P & i ok - § Yield
B . ) wr o . (2] 1
B N R IR PR
! Number 83 Number SOURCE. - ERFA &% AFEE H F o4 R4 8&8 & 8 33 Heotare
‘62-023-00141 97 20087 . "Burma P B 3 3 5 2 2 72 103 2 3 W L 16 Bl L 8 3 376
: 62-071.10005 4002 " Weshed W B 3 3% 5 3 3 63 101 2 8 LY M 8 oW B L 2 3703
244 293513  Giant Ramshorn W E 4 2 s 3 2 64 108 2 ¢ .y L 110 W Bk L 1 3367
62-043.00012 12 151562  Domiidcan Republic W BP 2 30 5 2 3> 75 103 4 8 Lr 5 12 M s 8 1 383
62-071-10004 713 177 ‘R.A. Nishabour P B W4 3 5 3 2 70 11 2 8 LY M 12 W L8 M 1 3008
62-069-00276 175 271257  India P BP 28 27 5 k' 4 671 1 3 9 Y8r M, 12 P Gl M 3 29
62-157-00341 232 293499  Davis Pea P S W ® 6 3 3 6 g 3 8 M M L Cr GBl 8§ 3 295
62-110-00234 151 255765  Nigeria p BP 28 25 7 3 3 6 103 > C Yor ML 10 W Bk M 1 2887
62-157-00436 00 203570  Spockled Puvple Hull P SE 4 36 5 3 2 700 100 3 8§ P L 12 BSpbrCr Y0 M 2 288
€2-157-00347 238 293505  Early Ramshorn W E 4 3% 5 3 3 64 10 3 8 ¥Br M 8 M Bk L 1 2853
62-157-00470 325 C-6h2 Princess Ann P SE 50 49 6 3 2 6+ 102 2 8 Wr M 9 CW Bk M 1 2848
€2-157-00296 195 293459  Black Eye No. 7 P B % 20 5 b 4 63 103 3 5§ YBr 3 8 cW B L 1 2767
62-153-00057 50 179555  Turkey w B ®H .3 5.2 3 6 1106 2 ¢ LY L 9 CW IBr ML 2 2756
62-071-01451 2-42-1203 Isfahan 109 - w B 49 3 53 3 67 107 8 s Ly 8 122 Ler Yo 3 1 2658
62-000-10001 327 Unknown P B 3% 28 5%k Kk 6 10 3 8 LY s 110 o Lo 8 4 2618
62-071-01453 2.42-1375 Kare,j 150 ~W BP 29 27 5.4 .3 66 103 > & Ly L 10 W Bk L 2 @255
62-157-00356 247 293517  Holotein WP E 44 30 . 4 3 69 102 3 8 ¥Br M. 13 SpBk DO M 2 2505
62-071-01449 2-42.1139 Fars 102 - Ww. B 38 29 5 5 4 65 1104 4 8 Yor M 10 OW L0 8 1 2ulo
62-071-01450 2-42-1444 Moghan 157 “'p 8 51 ® 5°3 2 73 103 8 8 Yyr M 112 OO0 6 8 1 2426
62-071. 10006 795 184 Chamchal P B 5 3% & 272 7h 106 3 8§ LY M3 12 PCr 10 M 1 235
62-085-00065 55 181833  Lebanon ‘P BP .22 29 5.4 6 .67 104 3 c ¥YBr L 10 W M 1 2288
62-071-01452 . 2-42-1369 KareJ 190 W SE N3 295 3 3764 11 7 8 Wr M 1l C¥ Lo 8 1 228
62-157-00442 215 293480  Calara PN B 28 ‘26 7 b A 64 100 3-8 W M 10 W Bk M 2 2265
62-157-00358 290 293560  Red Speckled Crowder F! - BP. 48- 37 42 1V 7012 2 8 WP 'L 15 P DBr M6 2%
62-;57_00290 249 0154 Institute - P “B .3 .29 5 4.3 68-207 2 8 W .M 9 .TBr M. 2 192!;
VEw PRI O . o L ‘ )
18D 405 & ‘. S e 793

;;rme 37A:: - Agroncato nm. COVpen Unitom Yleid 'i‘eat, mantermpx-n 12, 1968, mv“""mmm. Iun

(1 (2) (3)_.; oy (=)
" Aocesston | gtratn: c o0 Seureds . LIRS Y Lo e T Cooking, .
> Number ' Number _! Number SOURCE i . thlu- Time
- 62-023-00L41 - 97 " 200867 Burma - 2278 h5
62-071-10003 . hoo2 s . Meshed 2%,22 5
244 1207313 Giant Ramshorn 24,02 45
" 62+043-00012 12 %1862 Dominican Republic 23.20 45"
6207110004 13 ur - R. A. Nishabour 26.32 - 45
60-069-00276 175 271257 . India 25.88 - 45
62-157-00341 232 297499 Davis Pea 25.09 45
62-110-00234 151 255765 Nigeria 25,31 50
. 62=157-00436 300 293570 Speckled Purple Hull 24,22
62-157-00347 238 293505 Early Ramshorn 23.82
. 62-157-00470 325 c-642 Prinsess Ann .63
62-157-00296 195 29345) Black Eye No, 7 ' 24,27
62 153-00057 50, 179555 Turksy 26.27
& O71-0145] 2424203 Isfxhan 109 25,62
62-000-10001 327 AR Unksiown 24,27
- €R-071-01453 28241375 KaraJ 150 23.11
. (2-157-00356 247 . 203517 Holstein 24,51
62-071-01449  2-h2-11%9 Fars 102 23.%
- 62071-01450 2-U42.144% Moghan 157 .07
62-071-10006 195 185 Chamchal 25.59
* 62-085.00065 B T 181833 Lebanon 23.66
62-071.01452 * oo 2-42.1369 KaraJ 150 25.29
62-157-00442 . . 215 - 293480 Calara : 25.62
62.157-00358 - 290 293560 Red Spocklod Crowder 24,28
€2-157-00290 -~ -2y . . O1Bh -

Instituto ) s . 26,46




'hble Sl Ay'onouic Datu, Mpn Uhitom Yiold 'l'ut. Planted June 8, 1968, RPIP, KaraJ, Iran ‘ o U
__(1) @ 8) - (5) (6) (7) (8) (9)(20)(21)(22) (13} (1’0)(15)(15)(17)(13)(19) (20)(21) (2) () (M)

. : ]
. : gk Ok ™ » 1 ] § -
o o usg » 0533 & 35: 3= 556 4 0 g Y &“ 100  Yield
Accession & g ) ES & g5 8 H Yo Yo @ 2 i Kt ] & Seeds r
pooeei 34 ﬁ BOURCE 58 & s::%s:;s:ié; iBdE A2 3 e7 ¥ Wt. Hevtare
62-110-00234% 151 255765  Nigeria B 4 5712 44 5 6l 5 B yor M 10 Lor Bk M 3 16 565
62-069-00274 175 271257 India P B 43 64 13 '3 3 61 83 4 ¢ ¥vBr ML 11 P |y 3 13 3mo7
62-071~01453 2-42-1375 KaraJ 150 W 85 52 58 15 3 & 64 8 4 s Ly L 8 Lr Bk L 2 20 3091
62-157-00296 195 293459  Black Eys No. 7 W B 6 6 12 4 4 60 8 & 8 yr M. 8 Lor Bk L 3 2 2983
62-085-00065 53 181833  Lebanon PW BP 47 55 13 4 4 6 83 3 Cc yoBr M 1 LP 0 W 3 14 2912
62-071-10003 4002 Meshed W 82 55 60 1% 4 4 € 8 4 8 Ly ML 8 Lo Bk L 4§ 21 2893
62-023-00141 97 200867  Burma P 88 5% 6 12 3 5 6 8% 4 8 W L 16 B ms 2 12 2892
62-157-00347 238 293505  Early Ramshomn W E 61 5 12 &4 775 8 5 s ¥r M. 8 Lor Bk L 2 24 2844
62-157-00358 249 0154 Institute P B 46 6 16 3 8 6 8 4 8 W L 12 BL IBrM 2 12 2784
62-157-00442 215 293480  Calara P B 43 58 1k a2 4 65 Bl & 3 W M. 9 Lor Bk M 3 16 aneé
62-157-00341 232 293499  Davis Pea P SE 4 59 14 4 4 62 8 4 8 Pu L 1L P @rs 3 15 2678
62-153-00057 50 179555  Turkey P4 SE 53 58 12 35 6 8 5 C LY ML 10 Lor IBr#L 3 20 2613
62-U71-01449 2-42.11-39 Fars 102 WP SE 53 8 313 & b 61 80 5 8 Yor M 12 Lor L8 3 12 2604
62~157-00470 325 C-642 Princess Ann W E 5 50 15 4 4 58 € 4 3 YBr M 10 Lor Bk M 2 20 2485
62-157-00356 247 293517  Holetein W SE BT 58 13 4 % & 85 4 8 ¥YBr ML 13> Bk DA M 3 10 2255 -
€2-157-00836 300 293570  Speckled Purple Hull ® SE 52 56 14 4 4 66 80 3 8 P L 122 PU Y M 3 17 2191
62-071-10006 795 184 Chamchal p SE 62 52 15 3 4 6 9 5 8 Ly 8 1 Lp w8 4 10 2157
62-043-00012 12 151562  Dominican Republic W B 4% 60 12 3> &4 67 91 4 8 LP 8 12 Lor L0 8 5 9 2089
62-071-10004% T13 177 Nishabour W B 5 %13 45 65 By 4 s Ly M 1l Lor LOM & 15 2032
62-157-00353 244 293513  Gfant Ramshorn W 8 68 55 11 4 5 61 91 4 8 LY ML 10 Lor Bk ML 4 20 1967
62-000-10001 327 Unimown p SE 52 58 15 4 5 6 8 3 s Ly 8 12 Ler LGS 3 9 1893
62-157-00290 200 293560  Red Speckled Crowder P SE 5% 61 12 4 5 63 100 4 S LP M. 11 R BlM 4 1 1598
62-071-01452 2-42-1369 Kara) 150 W E 61551 4 & 63 97 8 8 ver 8 11 LCr L6 8 4 10 1590 .
62-071-01451 2-42-1203 Isfshan 109 W SgE 57 5% 13 4 5 63 99 8 8 LY 8§ 10 Lor Yo 3 A b 4% -
62-&;71-011050 2-i2.1444 Moghan 157 P ER 102 5 14 4 b 6 9 7 8 v 8 B o L6 & 12 12]3
VE- . X ) . _
15D .05 & - ) & © 60
I'able: 384, Agrenionic Data,: cwpu vn:rom vmd 'rm. Pl.nnted June 8, 1968. nm», x.m. mn
(1) (@) - S(3) NOS (25) (26)- (21).
..Agoessfon - i’ Strain ' Bouroce . o ' s Cooking F T T
- Number .~ " Number Number SOURCE Protein Time __Palatability - -%
“62-110-00234 . 151 . 255765 " Nigeria : 25,70 ) pa T

62-069-00274 175 . - 2nesy India _eu.08 50 e,

62-071-C ;453 " 2-42-1375 Yara) 150 i e2,07 50 IR - T

62-157-00296 195 . 293459 Black Eye No-"‘mu 83,37 60 ° el

62-085-00065 52 181833 Lebanon 12 " 28,95 % )

62-071-10003 koo2 Meshed 23,82 60

62-023-0004 . 97 200867 Burma T T 24.15 . 50

62-157-00347 238 293505 Early Ramshorn . T K43 6

62-157-00358 249 - 0154 Institute 24,82 35

62-157-00442 215 293480 Calara 24,48 B

62-157-00341 23 292499 Davis Pea 23,58 45

62-153-00057 50 179555 Turkey 25,50 35

6207101449 ] 2-42.11-39 Fara 102 ) 25,45 55

62+157-00470 325 c-6h2 Princess Ann 21,95 35

62-157-00356 247 293517 Holstein 22,36 50

€2-157-00436 . 300 29:.570 Speckled Purpls Hull 2k, 54 3B

62-071-10006 795 Chamchal ' 25.09 50 .

. 62-043-00012 12 151562 Dominican Republic 21,64 50

62-071-10004 73 Nishabour 22.67 50 .

62-157-00355 - - 24b 29}513 Oiant Ramshorn “2h.55 50

62-000-10001 -/ S Unknown 21,45 85

62-157-00290 290 293560 Red Speckled Crowder 2340 50

62-071-01452 N 2-42.1369 KaraJ 150 . oo 25,66 50 .

62-071~01451 . . o 2-42.1203 Isfahan 109 S 2hsB ;50

T

€2-071-01450 - 0. o R-h2.14Mb Moghan 157 - BETRE - S



Legend for Mungbéans Agronomic Data Tables 39 <41

k'umbers assigned to. collection maintained by the Region
.-ProJeot

(2)Three diglt numbers are Iranian Ministry of Agricultire numbers, s
. numbers refer to PI numbers from. New Crops Researoh Branch, CRD; AR
- ~Beltsville, Maryland, u. s, Av bl Skt

). Indicates variety name or area of origin.

E= Erect, B = Bushy, P. = Prostrate, SP = Semif’ ostrat

Plant heisht measured in centimeters a'h full Plant srowb ,

- anber of plants per meter of row, based o'

,,‘Rated 1 o 9 1 = complete s'band’f: X :91'= poor stand

‘*,,’fRated 1 to 9 l = vigorous plants. 9(
: }f’ﬁ-’-}Days from plan'bing to first open flower.;

i Days from planting to first mature pod, ready to\harvest'

Te; ¢ disease sympto 5

Rated l to 9 1 = free from disease

) 5=. Light, M = Medium,
"'Average weight of lOO ‘seeds.

,__Yield in kilogram based,“



;:‘i:'l‘able.”'uronmo Data nungbeum Pnulwm‘y Yiold mut, nmmu.yap. 1968, R Kan.j, Tran o - f@f: SR
L@ e e e m @ e, a0 ) 2 '(u)‘ ) (s (6 an

e A UL T Pl,to Pl.to Saedn 100 . Yield
: Aecession Source ) -~ Plant - Plant " Plants ‘18t lst Disease Pod Pod per Leaf Beeds per
*-Number - Numb SOURGCE - - - Type -Height: ;mz_und_ﬂggx‘_—w__p Color Pod Color Wt. Heotare
| 4B-071-10326 217 Kermanshah 8E & e’ 12 1 1 & 2,0 M M L 30 M
48.071-10288 215 - Kara) SB 24 12 1 1 64 86 2.6 8 P 1 L 33 16h
48.071-10%01 . 215 Kara) s 1 1 1 60 85 2.6 8 D 1 L 2.9 16%
48.071-10659 223 Isfshan S8 24 13 2-..1 66 87 2.3 M M 12 I 2.9 162
8.0n.10382 216 Jiroft 8B 23 15 11 60 87 16 - 8 M 10 31 1612
48.071-10926 215 Kara) B 24 13 1 L1 60 79 1.6 c D 1 T 58 1600
48-071-10285 218 KaraJ SE 23 14 2 2 G2 89 2.6 8 M 10 L 30 15715
48-071-10203 224 Daregaz SE a2 13 .. 2 1 63 8 2.6 8 N2 L 3.1 1566
48.071-10690 222 8art SE 24 16 102 59 81 2.6 8, N 1 L 31 156
48.071-10406 216 Jiroft 8B 13 2 1 64 8y 2,3 ] N 0 L 29 1558
48.071-10396 216 Jiroft -1 28 1 3 1 61 86 2.0 8 M 10 L 3.0 1553
48.157-11085  M-1 Kiloga B ‘28 12 1 1 58 73 1.6 8 P 1 D 41 1553
48-071-10326 217 Kermanshah SE 5" 10 2 1 59 8y 2.0 8 N 12 L 36 15%
48.071-10608 222 Sari SE 2y 1n -2 1 60 87 2.0 8 p 1 L 22 151
4807110393 216 Jiroft 8E 24 e 11 6 87 2.3 s M 1un ¥ 2.9 1500
48.071-10810 224 Daregaz B 2 13 1 0y 59 83 1.3 8 M1 L 49 1500
48-071-10864 218 Zshidan SB 26 12 2 1 60 86 1.3 s . M 12 L 5.4 1491
48.071-10411 216 Jirott OB 27 12 1 1 63 82 2.3 8 N 10 L 3.1 1487
18-071-10668 223 Isfahan X 28 (¢ 1 1 %] B2 1.3 M D 12 L 39 1178
48-071-10386 216 Jiroft B . 26 2 1 62 88 2.6 8 M 11 L 29 1N
48.071-10%18 213 Mamaghan B 22 1 1 61 92 2.6 8 D 10 L 3.0 1466
48.071-10414 216 Jiroft F:1:3 26 1 1 62 83 3.0 8 N 1 M 2.9 1%
48-071-10935 215 Kara) SE 25 - 2 1 60 88 2.3 N M 1 L 33 1425
48-071.10328 226 Kara) SE 26 2 1 64 86 2.6 8 M 0 L 31 1m6
48.071-10391 216 Jiroft -3 o4 1 1 64 83 2.3 M M 1 L 30 16
48-071-10965 116 Dezful B 26 3 1 60 82 2,0 M D 13 M 3.4 1403
48.071-10298 222 Sart SE 23 2 1 (] 9 2.6 8 RS b M 3.0 1%00
48.071-10566 221 Neyshabour - 8B 26 2 1 63 86 2.6 s M 10 L 2.8 1%
48.071-10289 215 Kara) B 23 2 1 59 79 2.0 8 D 13 D 43 1375
48.071-10383 216 Jiroft SE 26 2 1 57 85 2.3 8 N 1 L 29 1M
48.071-10962 184 Shiraz 8E 22 2 1 58 79 1.6 c D 13, D 40 13
48-071.10865 218 Zahidan | SE 21 2. 1 60 82 1.3 8 M 11 L 44 1358
48.071.10783 226 Kara} 8B 23 2 1 61 82 1.3 M N 12 L \.p 1353
48.069-10%08 164644 India 8B 25 T -2 60 86 3.0 |4 M 10 . ARl 1M
48.071-10286 215 Karad 8E 22 2 2 60 85 2.3 H M 1 L, £6 133
48-071-10870 215 Kara) E 2 - 2 1 61 86 2.3 8 N 12 L 40 133
48.071.10681 223 Iafshan E 28 1 1 62 80 2.0 8 D 13 D 41 1328
48.071-10%18 214 Isfshan 88 a - 2 2 6 8 3.0 8§ -% _ i=".L 3.0 12
48.071-10955 203 Jiroft B 26 2 1 57 79 1.6 c ¢ 12 D 4,0 1303
48-157-11087 Berken B 18 2 1 & 84 1.3 M D13 D 49 1303
48-071.10408 216 Jiroft 88 - 37 - 2 & 88 2.3 #. % w0 L 28 130
148-071-10294 uzg Jirott B 25 2 1 62 86 2.3 MNSN 22 L 56 1%0
48.071-10855 21 Zahidan .88 21 . -3 1 62 85 1.3 8 M 10 L 3.2 1291
88.071-10282 215 Kara} E 20 2. 1 60 80 1.6 8 N 22 L .8 1291
48.071.00757 226 Kara} 88 . %5, 2 1 62 8 1.6 8 N 13 L 5.5 1284
48.071-10281 216 Jiroft 88 21 . 2 -] 58 8o 3.0 ] M 30 D 2,7 1128
48.157-11085 12 Oklohoma M-3 E* 25 1 1 58 9 2.3 c D 14 M 4,45 1278
48.071-10293  2:8 Zahidan B 21 2 1 63 1 L3 8 M 13 L 5.2 1258
48.071-10925 215 Kara) B o 3 1 59 81 1.6 o D 12 D 40 123
48071210377 216 Jiroft BR - 25 } 2. .1 57 83 2.6 8 M 10 L 30 12%
48.071-10667 223 Isfshan B @B 13 ‘1 1 61 85 2.0 ¢ b 12 L 39 125
4807110678 223 Iafshan B9l ‘e 1 59 7 1.6 8 N 12 D k3 122
48.071-10733 222 Sari 8E 5 12 2 1 (] 87 2.0 M N o L 31 1212
48.071-20809 224 Daregaz SE. - 18" .10 2 1 66 82 3 -8 M 2 L 38 1196
48.071-10954 399 Dashitesar E 20 - . 2 1 €0 83 2.0 [ DR D A3 1B
48.071-11089 15279  Yerman E 87 3 1 61 84 ~ 1.6 "8 D 13 M 48 12220
h8-071.10811 224 Daregaz &8 27 ] 1 58 8 20 8 M 10 D 34 108
48.071-10923 215 KaraJ E gh .. 1y 60 B 16 € 12 D A3 078
48.071.10202 215 E. 24 1 1. 6. 80 20 8B D 12 D 5.1 105%
14806011020 Dezml {s; B - % i k- RO SN - TRV - / SRS ¥5. NENRIITE - AR N L 60 966
48.060-11035 Dezml R’ e 1.7y gz 88: 20 : "0 L 1 M55 9
48.071-10283 215 B . .83 L3S - TN S 82 23 - /""8 D . 13 D49 P6
48.069-11019 nemn “s; B 29, 2,1 66 B U20. T L 12 D -s.g 553
%3-:69-10991 Dezful 8) B .. - 200" A ‘L6 B85 2,3 C . L 1 Mo 725

ISD .05 =




" sible, 40, - Agronomic Data Mingbeans Advanoed Yield Tpst, Flanted Jue 5, 1968, RPTP, Varamin; Tran’

)

W @ o) @ o)

R o : . Seeds
: “Pl. to Pl. to  Disease " per
Adceseion No. Souroe No, SOURCEH let F1, lat Mat, Rating Shape pod  Hectare
8069101 271492 India g 1 1 - 53 69 8 12
:8-069.10070;5 183136 India B 2 2 52 71 2.0 8 g
48u157-11152 901V U.8.A. B 1 2 7 T 2.5 8
4B-157-11156 921v U.8.A. P 3 2 .5 71 2,0 8 11.5
48-071-10293 218 Zahidan BP 55 2 1 55 76 2.5 8 u
48071410282 215 Kara) B 56 3 2 54 ) 2,0 8 h
48.071-10107 167(2) Moghan B 55 2 2 50 70 1.5 L] 1)
48-069-10323 271490 Indla B 68 1 1 55 . T2 30 . 8 3
48-157-10004 31080 Beltsville, USA B A2 3 3 A6 66 2.5 8 13
4€.157-11154 905V U.8.A. BP 571 2 2 -.% . T 2.0 s .. 1un
48-157-10022 n7ne Boltaville, USA E 600 2.5 3. 5% .°7 20 . 8 13
4807110963 167(1) Moghan B 49 - - 2. 2. M o T0 300 g_> un
148.157-11155 906V U.8.A, B & 2 1.5y 0 8
48.157-10307 31267 Beltsville, USA B k2 e n@:0 50 8
48.157-11153 903V U.8.A, P 50 . . 50 8.
48-071-.10087 201869 Iran - N - B X 2 % 8
§8.157-10023 31728 Beltaville, USA B 50 i3 3 - . .8
48-033-10045 171435 China B 59 i@ 49 8
48-157-10019 31569 Beltsville, USA B R N3 o 8.
§8.157-11157 909V U.8.A, P . 83 2 2 L) ‘gk_
48-069-10104 21298 India B . 59 2. an 5. N
48-076-10290 286298 Ivory Coast B : 59 2 3 56 8
4806210296 227754 Cuatemala B 64 3R 86 -8
48-071-10284 217 Nogratabad B 58 2 -9 86 8.
4806910066 180311 India s B ‘2 -8y ]

wVE= - T

LSD .05 = i

X i’nixé"u  Agronoato Dats nunabomAdvnnoed Ylold 'ru :

LSD .05 =

e ) L0

o X " Ple.to Pl. to

", Acoession " Plant .Plant - lst  Disease -

- Number SOURCE Type Height /Meter Stand Vigor Fl.. " Mat. Rating Shape Color
48.157-10%07 Beltaville, USA E 2 1 56 80 2,3 M M
48-071~10087 Iran B 2 1 . ™ 2.3 c D
48-033-100*" China 8§ 3 1 73 2.3 8 D
AB.157-1002> Beltaville, USA SB 2 1 76 2.6 8 M

10066 India SE 2 1 76 2.0 M D
48.076-10290 Ivory Coast 8E 1. .1 8y 2,3 M M
48.071-10284 losratabad, Iran aE 2 1 8. 2.0 8 M
48.069-10105 India SE 1 1 78 2.0 c D
48-062-10296 Guatemala B 2 1 84 1.6 M M
48.069-10323 India SE -] 1 79 2.0 8§ D
48.157-10019 Beltsville, USA SE 3 1 6 1.6 8 D
48-071-10963 Moghan, Iran SE 2 1 7% 2.0 8 D!
48.069-10104 India 8B 2 1 82 1.3 M D
§8-157-10022 Beltsville, USA E 1 1 79 2.3 8 .p
48.157-11157 U.8.A. SE .2 1 179 1.6 M M
48-069-10075 India SE S 1 83 20 M “D:
48-157-10004 Beltsvilla, USA SE 1 1 73 2.0 8. ...D
48.4157-11156 U, 8.A. P 2 2 6 2,0 8 ..D-
48-071-10293 Zahidan, Iran SE 2 1 78 1.6 8 D
4815711153 U.8.A. B 2 2 5 2.0 8 D
48-157-11154 U.8.A. 8B - 2 2 78 2.0 8 b
48-071-10282 KaraJ, Iran B ‘1 1 8 1.3 8 . M~
48-071-10107 Moghan, Iran -8B b 1 T a3 - M D
48.157-11155 906 U.8.A. B 2. 1 79 16 gy
:3-;57-'11152 } U.8.A, B 2 2 7. 23 B y

Ty e en G s

L

‘:‘U.t“Ul“!"U?‘UUSt‘l‘!!“t‘fﬂ!t‘3l"t‘=l"t‘=
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ETCRTCIC PR IR

L6
100, yiewd
per Leaf Seeds per
Pod Color Wt. _ Haotare
1703 .
1669

1644
1638 .

.1621

1619
1571
1563
1563

1531 .
1528 -

1509
1506
1463

1420
1409 -



SOTL AND .CROP MANAGEMENT:

4AdlethM; Horner -
' Massoud MoJjtehedi
Mohammad Moadab-

Based on results for 1966 to 1968, the optimum planting dates for pulse .
crops in the Kara] area are as follows: before mid-March (or as soon as possible -
thereafter) for lentils, the first two weeks of April for chickpeas, first two
weeks of May for dry heans and cowpeas, and the first three weeks :of May for

mungbeans. Planting dry beans, cowpeas, or mungbeans as early as mid-April
usually resulted in poor stands.

Maximum ylelds were obtained with a.plant population of 500,000 plants
per hectare (50 cm row spacing) for chickpeas and dry beans and with 400,000
plants for cowpeas.
‘ highest ylelds of chickpeas;.dry beans;‘and'cowpeas were obtained by :
maintaining soil moisture at a level not less than. two-thirds of field capacity.
To maintain this level; it was necessary to irrigate every 6 or T days, except
early in the crop season.

Considering total crop production, however, the high moisture treatment will
not utilize irrigation water efficiently where the quantity of water is in-
sufficlent to irrigate all the land available for cropping. With dry beans, for
example, lrrigating every 14 days (half as often) reduced the yleld only 25% '
below that for the high moisture level. Using the same amount of water on a
larger area (with fewer irrigations) would result in greater total production.
Therefore, the relationship between the amount of water and the amount of land
available should be considered in determining irrigation practices.

Considerable research on lrrigation and fertilization of pulses has been,
" conducted by the Irrigation and Soils Departments of Pahlavi University in Shirany
The University has prepared a separate report of the results of this work. o

_fDate of Planting

Tests were continued with fall, winter and spring plantings of 1entils and .
chickpeas and spring plantings of dry beans, cowpeas and mungbeans. However, ,~'“”
-~ the lentil and chickpea tests are not reported here because damage from rabbits
and crows made the results unreliable.

v vields of dry beans, cowpeas and mungbeans for 1968 followed the same o
general patterns set in 1966 and 1967 (Table 42). = As in previous years, plantings;
made the middle of April were damaged by seed;ccrnvmaggct (Hylemya cil;crura) :




‘This resulted in thin stands and greatly reduced yields. ' Approximately maximum
‘ylelds occurred when planting was ‘delayed so as to avoid the seed corn maggot .
infestation. Planting after May 1 is generally satisfactory in this respect, ,
“Planting dry beans and cowpeas after the middle of May and mungbeans after early:
‘June résulted in lower yields. - : -

“ The length of time from planting to maturity decreased as the planting -
. date was delayed. This effect was most pronounced with mungbeans. e

" Plant Population Density

wir Treatments in 1968 comprised plant densities ranging from 200,000 -to
600,000 plants per hectare for chickpeas and from 200,000 to 500,000 for dry . .
"beans and cowpeas. Row spacing was 50 em. This represented a change from 1966
‘and 1967, when treatments included three and four row spacings and plant densities
ranging from 100,000 to 400,000 plants/ha. o '

Table 42, = Relation of date of planting to yleld of pulse crops, RPIP, KaraJ, Iran.-

Days to: (1968) - - | Grain- yleld. tons/hec.

- ' fuli/. . First om0 Means
Planting date -

< | . Bloom | = Maturity | . 1968 [ 1966.68
' e ffi,, i 7.‘,ﬁ Dry beens . IS
April 16 . BT g .93 - 0.85 03/ 1.07 b
"May2 o B |l 0 89 1.36 a 1.42 a
May 17 A5 87 1.08 b 1.38 a
June 1. - 1,17 @b | 1.31l ab-
June 17 © 1.19 8b | 1.27.8b

2.37 be | 1.84Db
3.09 2| 2.74 a
2.87 ab | 2.58 a
2.31 be | .1.98 b
2,05¢ | 1.820p
0.72b | 0.73 ¢
1.33 a 1.3 a
1.35 a’ l.42a
137 a | L3174
1.27a | 1.02a

.i;/.;bgteé~givén,are means of 3 yegréé":'vf7-l

slrFiéﬁres‘within a column’fdfgéach;cﬁop“féilbﬁédfby“thé sémég

“letter are not signifiéantly'diffeﬁéht*at‘§§e55%ﬁ19QeIg s



;;_,mﬁaiéiﬁfyigids, pods'per piant'and'seed'wéight~of'éhickpéas,ﬁdﬁy,Béané;fﬁth*ﬁf

cowpeas' are summarized in Tables 43, 44, and 45 for 1966, 1967, and 1968, -

+  Chickpea ylelds in 1968 increased until the 500,000 plants/ha density was
reached, although ylelds tended to level off at the 300,000 level in 1966 and
1967. Similarly for dry beans, small but statistically insignificant yield
increases were obtained with increases in density to 500,000, For cowpeas, - o
there was no indication of higher ylelds for plant densitites greater than 400,000.

The number of pods per plant decreased with increasing plant densitv, while
seed welght increased (except for cowpeas). E : ‘ o

Herbicldes

Seven herbicides were used in this test. Each herbicide was applied at
three rates: none, the recommended rate, and twice the recommended rate. Four
of the herbicides were used on chickpeas and lentils and six on dry beans, cow-
peas, and mungbeans. Planting and application dates were April 10, 1968, for
the first group and June 9, 1968 for the second group.. Four replications were
used. '

Data concerning weed control and crop yvields are given in Table 46, The
number of broad-leaf weeds in the untreated areas was much greater in the first
test (lentils and chickveas) than in the second (dry beans, cowpeas, and
mungbeans). This was probably the result of cultivating later in the season for -
- seedbed preparation.for the second test. Grassy weeds, however, were more
numerous in the second test than in the first.

Lorox, Dacthal, and Vegadex at the low rate reduced the number of broad-leaf
weeds by approximately 30% and grassy weeds by 75% in the first test. The
effectiveness of Lorox and Dacthal increased at the high rate. Dowpon had no
appreclable effect on broad-leaf weeds. -

Control of broad-leaf weeds was ineffective in the second- test, although
Lorox,, Dacthal, Eptam, and Treflan reduced the number of grassy weeds.,

Crop yields were largely unaffected by the herbicides, except for lentils.
The four herbicides used on lentils were toxic and reduced vields. Dowpon also
damaged chickpeas. Where toxicity did not occur, the reduction in weed growth
due to a herbicide treatment probably had no appreciable effect on ylelds, as
all plots were kept free of weeds following the weed count. Weeds had not
attained sufficient size by that date to have had much influence on the erops.



"Pable 43. Relation of plant population density to growth of chickpeas, RPIP,

Karad, Iran
Plants per hectare 1966 1967 1968 Mean
Grain yleld, tons p_er hectare
100,000 1.2 & | o72¢
200,000 2,69 b 0.99 b
300,000 1. 2.9%a 1.27 a
400,000 1 3.07a 1.28 a
500,000 Jovipmmmm—— ] e
600,000 ‘ : "‘-Yf--’—-l;- S B adeitedate
o " ' Pods per plant
100,000 4] a
200,000 ‘2D
300,000 . 28 be
400,000 "2l o
500,000 R
600,000 -
geed welght,
100,000 - 0.168 ¢
200, 000 0.178 b
300,000 0.182 b
400,000 0.192 a
500,000 ma——
600,000 | emememm | mmmeees

1/, Row spacings: 50, 60, and 75 em. in 1966; 40, 50, 60, and 70 om.
- dn 1967; and 50 cm. only in 1968, Data are averages of. all row.
... spacings for each year. ‘ T g

g/ ' Mgures within a column followed by the 'same'v letter arenOt
=" significantly different ai the 5F level. . S



,iloo,ooo
200,000
300,000
‘400,000

500,000

. '1oo,ooo,.7
' _aoo,ooo;

300,000
- 1*00:

5_5oo ooo

1967
""-"Gi.'ain yield, tons per hectare o
1.6T ¢ ————
2,26 b ; 1.64 b
- 2.44 ab 1.84 a
2,58 a 1.97 a
------- : 2-06 a
~ Pods perfplant
13.1a | =~==e--
'10.5 b "15.2 a
11.5 b 12.3 b
9.8 ¢ 11.5 be
‘ "".";' ---- 10.20
' Seeci weight, gm. per seed
0.310 ¢ | ==m=m=-
0.324 b 0.345 b
0.322 b 0.377 a
o 331 a 0.382 a
------- OQ£5 a

"1/ ‘How spacings: 50, 60, 75 em. in 1966; 40, 50, 60, end 70 em. in .-
' ""#;).»1967, and 50 cm. only in 1968, Data are aVerages of a.l 'r'

. _spe.cings for each year. ‘

g/ AFigures within a column followed by the same letter are; not

significantly different at the 5% level..




“‘Table;45.  Relation of' plant population ‘density to;growth!of cowpeas, RPIP;.:

‘Karaj, Iran

, 1967

1968

Mean- '~

Plants per': hectare }/ e

100,000
200,000
300,000
100,000
500,000

100,000
200,000
300,000

400,000

'500,000°

.-1oo oor/a
.200,000
/300,000
400,000

‘500,000

" Grain yleld, tons per hectare .

,,,,,,,

0238b
0.248 ab

1 0.251 a°

0.255‘ a

;:f",Seed weight, . per seed

y ‘Row spacings: 50, 60, and 75 om, in 1966 40, 50, 60, and 70 om.
© in 1967; and 50 cm. only in 1968.. Data are: averages of. a]l TOW:
spacings for each year. _ ,

g/ Figures within a colum followed by the same letter ar ,not |
. significantly different at the 5B levely = . . - Sy
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/Mable 46" |Effect of herblcides on weed control and yiel
' araJ, Iran, 1968

weeds_f S | R
- Seed yleld;-tons/ha. . .

168 |- megt No. 1. Test No, 2 | -
~ |Rate| Broaa-{ | Broaa{ | |cniok-] Dry | Cow-|Mung-

Klﬁaf5f‘kg/ha jeaf | Grass| 1leaf| Grass|Ientils| peas | beans| peas| beans -

1.47 | 0.58] 1.16
1.85 | 0.50{. 1.26 .
1.57 | 0,44 ] 1.25

Tovox .| 0 | = ko 20 56 | 781 0.25
oo ] -oes8 1 0 4}y 4| . 76:[.0.03
| 6| 6| 3600 |

3O,
P -

147 | 0.58] 1.16
1.62 | 0.43] 1.28:
1.82 | 0.59] 1,13

‘wor | 20 | 56 s 0. 25' |
305 | 41 s}l 65 | 0. 14

1 s | m{oes |
166} -8 | 0,00 " {:
$ 62 _.~j63;}~70=Q55 ;;

1.47 1 0581 1
1,48 | 0.45] 1.
1:1.291 0591 1

8 e S . . - . L
CSEY BRI 83

. f".f:o 06 ' s
)06 Q?“’*“

00O 00O ©0O OMO

1.16

'1.16 .

ocoo.
&8%

(03]
Ut
N
i
PHEPE PR PR ‘
== n , 2
255 WRS 9HF

1.16
1.15 -

OO.C) o1 O
Gty gl

1,16

La -

1io5

1.20 -

1035

?Q/ TNUmber of: weeds per 10 square meters 32 days after treatment.
Test No. 1 treated April 10, 1958, (lentils and chickpeas) .
~and Test No. 2 treated. June 9, 1968 (dry beans, Cowpeas and
‘mungbeans ). . e



‘Irrigation - Fercilization

‘ Combination irrigation and fertilizer treatments started in 1967 were . S
continued in 1968. The experimental design was a split plot with four replica- .
tions of irrigation treatments as main plots and fertllizer treatments as

-subplots. Detalls of the treatments and a summary of crop yields are given in:
Tables 47, 48, and 49 for chickpeas, dry beans, and cowpeas. .

. The influence of soil moisture on vlelds was more pronounced at low than
at high soll moisture levels. SubJjecting plants to moisture stress (dry
treatment) caused a marked reduction in ylelds below those for the medium and ;
wet. treatments. There was no appreciable advantage, however, in maintaining
soll moisture above the medium level., The differential in ylelds between the .
wet or medium and the dry treatments in 1968 was greater for chickpeas than for'
dry beans or cowpeas. ' o

Yield depression due to soil molsture stress was influenced by the stage'éﬁf'
»'plant growth, Generally, this effect was greater during bloom and early matUr;ty'
~than during earlier stages of growth. . R

_ Nitrogen fertilizer had no appreciable effect on yields, indicating that the
-nltrogen requirements of the crops were. supplied by symbiotic fixation. o

- 8ignificant responses to phosphorus were obtained in 1968 for chickpeas
and dry beans but not for cowpeas. This difference in response among crops is
~probably caused by varlations in the amount of avallable phosphorus in the soil

on the different field sites, and is not associated with the kind of crop. -

. An interaction between irrigation and phosphorus fertilization wWas evident
‘yith chickpeas but not with dry beans and cowpeas. ' T



Pable: 47, - Influence.of irrigatidp and fertilization on yield of ohickpeaa,g:
RPIP, Karaj, Iran 1968. ‘

Soil moisture Y . .y Grain yi e']-fd,’.::’}‘»hcpvs‘;,per :_hec'l'?e,re”; e
- when 1rrigated

- of .,Fertuization‘y-,e( S iMean
To Full|After Full| irri- ——eeeeee e

Bloom | Bloom _|gations|Nene | N | P - | NP ' | 1968 1967..68
High | High ° | 12 [ 3.63 3,30 3_.:978*'_ 3/.J7_57 3.61 b Y 3 16 ab
High | Medium 10 | 3.03 [5.00 |41 [3.73 | 347 a0 '_'2.89rb
Medium | High 10| 373 |3.36.{3.69 4,06 |3.7TLab | 3258

8 | 3.56 |3.43 {411 |H15 | 3818 |

Medium | Medium . .-

tow | meatun |6 | 3.06 |34 |3.64 [3.57 | 3.35 @
Medium | Low . 6 |3 27.. 3.00 |3.18 |3.54 | 3.25 b,

Zow | Low i jf-e 65 |e-52j2.93 fouor 2770 | 2234

| 3.270{3.110|3.66a3.682 |
| 2:47b|2, 47013, 10a (3. 172

_/ 'Soil moisture levels: . high, when 'hwo-thirds of available

soil moisture at field capacity remained, medium, when

one-third of available soil moisture \remained,"»
:f:when plants began to wilt. - el

2 Fertilizer rates: 100 kg. N. (ammonium ni'brate) and 150'
: kg.; P (concentrated phosphate) per hectare.._ :

_/ Figures within a column or line :E‘ollowed byvthe same :
5 k}vetter a.re not signifioantly different at the 5% level :



71/ ° RPIP, KeraJ, Ttan, 1968.

& vInfluence of irrigatlon and fert:lliza”{ ‘on yleld:o

(R

_Soil

oy ‘Grein yield, tons per hectare
molsture Number - —r

~wheh irrigated. of Fertilization &/ | Mean
“To Full [After Fullj irri- . —
~Bloom | - Bloom gations | None N P NP | 1968 -

I,Hish’_ j ;

"!Iigh

?Medihm | man 101217 (2.2 | 2.27 e
Med:l,gz@;_f..'-‘.;(fM‘ec‘ljimﬁi;_{ |
Low - | Meai

Low

High © | 12 a.ub [ 2,26 | 2.43 |2.65 [2.44 & 2,81 &

| veatwm 1 9 loor |2 | 2030

127

2 22 |2

10 ;. ‘2 19\ .0

f,',fMean: - "9 ’
i Mean:

ieja‘i,Fertilizer *a.tes' 100 kg. N (ammonium n:trate) and 150 kg.

_1/ Soil moisture levels: high, when two—thirds of available soil

“-molsture at field capaclty remaired; medium, when one-third of"
..available soil moisture. remained; and low, when plants began -

* to wilt.

' (ooncentrated phosphate) per hectare.

’Figuras within a oolunm on line followed by the same jlstter
not s:lgn:lficantly dif‘f(.r nt at tne 5% level




'Table 49,

Kara.j, Iran, 1968

Influence of irrigation and fertilizatio";k'v £ goWpeas, RPIP,

s T h N

" vwhen-

moisture Yy
irrigated

Pre-

Bloom

Post-
Bloom

of
irri~-
gatliong

Number_f

© Perttitzation |

None -

N

1968

196668 '

Bloom

N '
- High

- Medium
_ Medium
" Medium
de'n
Medium
Medium

Low

High
Medium
High
Medium
Mediu@

Medium
Low-:

Medium

Low3 

High

Medium
Medium

High

Medium|.

Medium|
Medium| .

Low

Low | -

13
10

10 -

ov e

e
1 “ fesr

L.

2,42

2.30
e L

2. 51_'
] 2.40
| 206

1;15?’21?

|2
2.7
1.2.57 )
2.46 |

2.50
2.19

2,31
2.21

'f"Pf;ﬁ}
a3

233 |

25
2,63
2;22

2,05

1.77i

fa 64
2.25

2.59

238
2.48 |

2.67
2.03
2.24

1.98,

2,27 abe

42.58'a

2,04 ¢

2.4l ab

2.48 ab
2.45 ab
2048 ab

2,21 ba
2.16 be

2,20 Y/

2,26 abe

2,34 ab.

237 a

2,40 a

2,18 bo
2,10 cd.

1;98'4 |

Zo Meam:
Lo Meants

1967-68 .

l2.358

. |2.0eb

:2.39a

2. 08b ’

S2.3a |
2;165b‘;_

-d/

Soil moisture levels: high, when two-thirds: of ayailébié goil
" moistura at field capacity remained; medium, - when. one-third. of
- avallable soll moisture ;5 emained, and low, when plants begen -
‘to wilt

ﬂFbrtilizer rates:

'(concentrated phospnate) pe: hectare. IR

Figures within a column or line followed by'the same. letter'3 f;
‘are not significantly different at the 5% Level, i ool

100 kg. N (ammonium nitrute) and 150 kg. P




Walter J. Kaiser - Pathologis‘c
Counterparts' Dariush Danesh:
Mahmoud Okhovat

| Summarz 2
| Virus diseases were widely ‘distributed and of primary importance in the

-dultiVation of several pulse crops grown in Iran during 1968, Foliar diseases
»_ca_.used by fungi were of minor importance, except for blight of chickpea.

Beans (Phaseolus vulgaris) are cultivated in several reglons of the
country, and under natural field conditions are infected by four viruses - bean
common mosalc (BCMV), bean yellow mosaic (BYMV), cucumber mosaic (CMV), and pea
leaf roll (PLRV). All bean viruses are aphid transmitted, but only B(MV is
transmitted through the seed. Inoculation studies were conducted in the field

. with several isolates of BCMV, BYMV, CMV, and PLRV, and three bean varieties at
different stages of plant growth. Seed yields were reduced 23-99% with BCMV,
11-87% wZth BYMV, 79-08% with CMV, and 96-99% with PLRV. Yields were generally
less in plants infected before flowering. Bean common mosaic virud, the most
important and widespread virus disease of beans in Iran, is introduced into a
field at the time of planting in seed previously harvested from virus-infected
plants. The virus was seed-borne in up to 20% of bean seed present in bazars
from various bean growing areas of the country, and caused subsequent yleld
reductions of 0-81% in virus-infected plants. Two bean lines in a replicated
variety trial in Khuzestan were highly resistant to BCMV under field conditions.
.of high disease incidence. Pea leaf roll virus infected 21% of 1292 bean lines
grown in yield and observation trials at Kara] and 98% of 78 bean lines In
Khuzestan.

Broadbean (Vicia faba) yields may be drastically reduced by follar diseases
~ caused by fungi (rust and chocolate spot) or by virus diseases, the most
-important being caused by BYMV and FLRV. Virus diseases occur yearly regardless
- of the weather, but rust and chocolate spot are of little consequence in the
- absence of frequent rainfall. In field and greenhouse tests no resistance to
BYMV and PLRV was found in 106 broadbean lines. The effect of BYMV and PLRV on
growth and yleld of broadbeans was studied in greenhcuse and field inoculation
tests. Depending on the stage of growth at the time of virus infection, seed
yields were reduced 3-40% with BYMV and 65-94% with PLRV. Bean yellow mosaic
virus was seed-borne in 1.5, 0.25, and 0% of the seed from broadbean plants .
infected at the pre-bloom, full bloom, and post bloom stages of growth,
.respectively. Pea leaf roll virus was not found to be seed-borne 1n broadbeans. ’

Chickpeas (Cicer arietinum) are naturally infected by four viruses - AMV, o
BYMV, CMV, and PLRV Weeds and other 1eguminous plants are 1mportant resewoirs;,
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.of these viruses. Ninety-four per cent of the plants of a biennial weed s
.(Melilotus gg.) which were indexed for virus in early spring as plants were ..
resuming growth were infected with BYMV, . All viruses infecting chickpeas

are aphld-transmitted, but apparently not seed-~-borne. In field inoculation
studies, the four chickpea viruses reduced seed ylelds from 79-99% and
mortality of inoculated plants ranged from 0-79% depending on the virus
iso.ate and stage of growth at the time of infection. Chickpea biight which
iInfects all above ground portions of the plant is caused by the fungus
Agcochyta rablei. The dlsease occurs sporadically in Iran, but can ceuse
substantial losses, as it did in 1968, when env:rvonmental conditions were
favorable for spread and disease develoupment (late spring rains). Preliminary
studles 1n the fleld blology of A. rabiei have shown that the fungus can
survive in diseased plant tissue for an extended period of time under adverse
environmental conditlons. In graenhouse inoculation tests, a few chickpea
selections, especlally black-seeded types, have shown resistance to several
isolates of the fungus. A culture medium utilizing extracts of chickpea seed
has been developed which results in abundant sporulation of the fungus, and
spores produced on this medium have been used -successfully in the inoculetion
“tests, Studles are also being conducted on the effect of environmental
oonditions on growth, sporulation and survival of Ascochyta.

. Lentils (Lens esculenta) were severely damaged at several locations by
virus diseases. Ths viruses isolated from diseased lentils include AMV, BYMV,
CMV, and PLRV. Bean yellow mosalc virus was found in several lentil-growing
areas of Iran. Although CMV is more restricted in its distribution, it is
~capable of reducing lentil yields as much or more than BYMV. At Varamin BYMV
and CMV were transmitted by aphids throughout a lentil varisty trial and
drastically reduced ylelds in most large-seeded lentil types, but several o
small-seeded lines (characteristic of types from Isfahan) showed a high level
of field resistance to virus infection. Many of these small-seeded lentil :
types are also resistant to root rot under field conditions.

Determinations were made of the protein content of seed from virus- P
infected and healthy pulses. The protein content was invariably: higher in . i
seed from virus-infected plants, although seed y*elds were almost always much e
greater from healthy plants. i
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1968 Work "

:»Beans‘(Phaseolus vulgaris)

‘ Beans ave one of the most important pulses grown in Iran., In the major
pulse growing regions of the country, beans are infected by one or more viruses,
including bean common musaic (BCMV), bean yellow mosalc (BYMV), cucumber mosaloc:
(CMV), and pea leaf roll (PLRV). Under natural field conditions these viruses
are transmitted by aphids, and all, except PLRV, are mechanically transmissible.
Bean common mosalc virus is the only bean virus so far identified in Iran which
is seed-borne. ’

The effect of virus infection on yield of three bean varieties was studied
under field conditions at Kara) (Table 50). Bean plants were inoculated at the
_pre-bloom and full bloom stages of growth with one of the following four
viruses:  BQMV, BYMV, CMV, and PLRV. ' '

~ Depending on the bean variety, size of the plant at the time of virus
infection, and the virus isolate, plant growth was adversely affected resulting
in yield losses up to 99.9%. Yields were generally reduced more when plants
were infected while small, although yleld of Wade bean infected with certain
isolates of BYMV was less in plants infected at the time of flowering (Table
50). The percentage of protein in bean seed from Bountiful and Red Kidney
‘bean plants infected at pre-bloom and full bloom with BCMV and BYMV was
higher by 0.9-14.5% than in seed from healthy plants (Table 50).

Bean common mosaic virus appears to be the most widely distributed and
economically important virus disease of beans in Iran. The virus, which 1s
restricted in its host range to beans and closely related plants, 1s introduced
into a bean field at planting time in seed which was harvested one or more
years previously from virus-infected plants. Insects (aphids) are responsible
for subsequent spread of the virus within and between bean plantings. Depending
on various factors, including environmental conditions, BCMV may be spread
rapidly by differentu aphld species from a few virus-infected plants {originating
from seed-borne infection) (Figure 1) to most or all plants in a planting.

Bean common mosalc virus may be introduced into a new bean planting in
virus-infected seed which the Iranian farmers obtain from their previous year's
harvest or from the local bazar, A study was inltiated to determine the
incidence of BCMV in bean seed from bazars in various bean growing areas of
Iran. Sixty-one collections of white, red and pinto bean types were made from
bazars throughout the country. The seed was planted at Kara] and observations
were made on seed transmission and yleld differences between healthy and
virus-infected plants (Table 51). Seed collectlons f1rom some areas were found
to be heavily infected with BCMV (up to 19%), and seed ylelds reduced by 81%
in virus-infected plants (Table 51). The results of this study indicate the
importance of virus-free seed in preventing the initvial introduction and ,
subsequent spread of virus into a new bean planting and reducing yield losses R
resulting from virus infection. . o

L



. ;‘:'i‘;ble 50. Effect of fmggémes on yleld and per cent protein in seed from three bean varieties in fleld inoculation tests at RPIP,
B . . Kdra), Iran, 1968,

Bountiful Bean Red Kidney Bean Wade Bean
Pre-Blaom & ) Full Bloom | Pre-Bloon Full Bloom Pre-Bloom full Bloom
Seed Seed Seed Seed Seed Seed
i Yield % % Yiela % % Yield % £ [Yield % £ Meld £ lvigie &
Virus  Isolate {8) b/ DecrensejProtein | (g) [Decrease|Protein {(g) [Decreusec{Protein| (g) [Decrease]protein (g) {Decreasel (g) Pecreuse
: Healthy Check 959 ul il Bt el Rt BE -] N [P I PSR I N pows B N S
"BONV. 17} 300 | -68.7 |21.80 | 810 | 57.2 | 2u.e5 687| €4.8 [26.92 727 | €27 |25.79 |-cocf —e —] -
w2 & | 9.3 | -—- | 222 | 5.9 | coemn 67| 96.6 | —oeee 595 | 69.6 | cor |oofcoee | | o
“BOW .- 3 9 990 [ -o=m= | 736 [ 232 | ememe Vo] e e e e e b | -
BYWV. 1 8%0 128 | ceeee fa057 [s10.0Y] ol = == {-={-—| == |- jus08j2.2 |1300] 3.6
BNV 2 568 5.7 | oo 883 | 11.8 | —aeee e e fem e | e | oeeem | 783] 5008 g4 | 5.2
LoV 1 17 98.2 | —eeee | 202 | 78.9 | wmee el B B R el T RN (PSRN DU . ———] e
PLRV 1 34 S R ol [N [SSS v, 1] 999 | e | oo | e |l if99.9 ] ——
Uniknown 1 124 87.0 | 25.78 | s3 | sun.7 | 28.15 19| 93.9 |27.26 |739 | 62.1 |ak.08 |1349] 29.1 92z | s51.1

. 3/ Plants inoculated in pre-bloom and full bloom stages of growth.
- 'b/ 3eed yleld (in grams) from 100 plants.

&/ BOW = bean cormon sosalc virus; BYMV = bean yellow mosaic virus; OMV = cucumber mosaic virus; PLRV = pea leaf roll .
: virus; Unknown = unknosn virus from Wade Bean. R . :

. &/ Seed yleld from plants noculated at full blomm with BYMV, Tsolate 1, was greater by 10,2% than the healthy check. .



Figure 1. Bean plants infected from seed (left) with bean common

mosaic virus are stunted and lighter green in color than healthy
plants (right)



iﬁéﬁi&%ﬁi} Observations én seed transmission of bean common mosaic virus and
T effect of virus infection on yield in sixty-one collections of bean
seed from bazars located in various areas of Iran.

Range in:
LT gf Number of - R . o %
;fBe zgé;_,tﬁ Collections "Seed Transmission “Decrease in Yield'
JQWhite SR .0~ 9.8 0 - 8L.2
" Red.- 20 o -,19 8 0 =65.9
ffPinto 9 0.6 0 - 6Lk

g/ - Bean types were f‘di,fféréntiatédfi on'.golor:of seed;

" " From preliminary observations and studies there appears to be one or more .
‘gtrains of BCMV in Iran. It is extremely important to identify new strains of
“BCMV' and thelr distribution because a bean variety which is resistant in one

area may subsequently become susceptible in another due to the presence of a
~different strain of the virus. Studies are underway to screen isolates of BCMV
from various regions of Iran on a series of bean varieties in order to
differentiate strains of the virus.

The host range of PLRV which appears to be restricted to legumes includes
several pulses. Beans infected with this virus hdve been observed in the
provinces of Western Azarbaljan, Fars, Khorasan, Khuzestan and Tehran. Infectedv
plants which are severely stunted with shortened internodes have a bushy
appearance. There is a pronounced twisting, thickening -nd downward curling of
newly formed leaves and often a proliferation of the axillary buds (Figures 2,
3, and 4). Pods generally fail to form on plants infected before flowering.
Beans Infected by PLRV (aphid vector) could easily be confused with those
infected by curly top virus (leafhopper vector) (Figures 2, 3, and 4). Curly
top virus (CIV) was recently found infecting sugar beets in Fars Province and
is now spreading to other sugar beet growing areas of Iran. Althougn it is
not known whether beans are susceptible to CIV in Iran, studies have been
Initiated to determine the reaction of beans and other pulses to CIV in the
:greenhouse and fileld. : :

- Table 52, Transmisslon of pea leaf 1511 virus to healthy broadbeans (Vicia faba ;
R by three speeies of aphid wnich infest pulses in Iran.‘q,Avﬂ

* ‘Aphids, ," . "*'q;' ) P
[ERE per ‘ Number.ofii s Numbef'0f$iﬁﬂ BRIy, B
Aphid Speciles Plant E/ Test!Plants'u’Diseased“Plahts“"TrénSmisSiOn
~Aphis craccivora 5 w10 1100 |
-~ Acyrthosiphon sesbaniae 2 . ... .5 e , ." oo
Myzus persicae 5 .29 B o 0

- a/ iphids which had fed for at least five days on virus-infected =
broadbeans were transferred with a ccmel's hair brush to healthy -
‘broadbeans in leaf cages for a 72-hour inoculation feeding period._kv
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Figure 2. Stunted bean plant (variety Wade) (center of photo) is

infected with pea leaf roll virus -- a circulative (persistent),
aphid-borne virus,
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Figure 3. Bean'plant (local Iranian line) infeoted with pea leaf

roll virus 1s severely stunted with twisted, thickened leaves which
ourl downward,
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Figure 4. The dwarfed bean plant (variety Wade) with proliferation
of the axillary buds is infected with pea leaf roll virus.
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1 Pea leaf roll virus is transmitted in a circulative (persistent) manner by
“geveral aphids which feed on pulses. Two aphid species, Aphis graccivora and = . ..
- Acyrthosiphon sesbaniae, were found to be vectors of the virus, but another, -

-Myzus persicae, falled to transmit PLRV after repeated tests (Table 52).

The vector-virus relationships of PLRV with its aphid vector was studied in
more detall with A. craccivora. Aphids require between 3-6 hours to acquire
PLRV from virus-infected broadbeans. The possibility of acquiring virus increaseg
the longer a vector feeds on a diseased plant (Table 53). The length of the ‘
latent period (the period of time which passes petween acquisition and first
transmission of the virus by the vector) in A. craceivora has yet to be determined.
Once aphids have acquired PLRV, they can transmit the virus to healthy plants
within minutes. The percentage of transmission increases with the time
viruliferous aphlds are allowed to feed on a healthy plant. Aphids at different
stages of growth transmit PLRV, although it appears that the youngest immature
aphids (nymphs) are less efficient vectors. The most efficient vectors were the
apterae (wingless) adults (Table 54). Viruliferous aphids continue to transmit
PLRV after shedding their skin (molting). It does not appear that PLRV is
transmitted to the parthenogenetically produced progeny of viruliferous apterae
or alatae (winged) adults of A. craccivora. Viruliferous adult aphids were
placed on moist filter paper and the nymphs were transferred soon after belng
born to healthy broadbeans, but no virus transmission resulted in 259 transfers.

Teble 53. The length of time required for aphids (Aphis craccivora) to acquire

pea leaf' Pnl1Y srdaman Pammn AL LI NV S | NS
~Aoqu1sitio?5/ ~ Number of - Number of %
. Period Test Plants Diseased Plants Transuission .
10 minutes 33 0 0
1 hour ' ) .0 0.
3 hours T3 .0 S0
6 hours 104 3 2.9
18 hours”* 30 '8 26,7
48 hours 3R 15 46.9-

\C

a/ At the end'6f;éaoﬁ"a6qui§ition;feédinghberida;}éiﬁiHS]WEfér
transferred to healthy broadbeans (1 aphid/plant) in leaf
cages for T2 hours. L o BRI P

. In order to determine the host range of PLRV, viruliferous aphids (A.

K gzgccivora) were fed on test plants for periods up to 5 days. ‘Plants found to

~br susceptible in the greenhouse inoculation trials were: Beans. (Phaseolus
vulgaris, varleties Bountiful, Blue Lake, Contender, Great Northern U.I. 123,
Michelite, Pearl Green, Saginaw, Senilae, Stringless Green Refugee, Tendercrop,
Tenderpod and Wade); peas (Pisum sativum, varieties Alaska, Asgrow No. 10, Big

- Ben, Dark Skin Perfection, Freezer 69, Gregory Surprise, Honey, Kelvedon Wonder,

- LaXxton Progress No. 9, Little Marvel, Progress, Rondo); chickpea (Cicer arietinum);
soybean (Glycine max); Galacta sp.; sweet pea (Lathyrus ..‘oratus); lentil (Lens

4%



 Ta5lé?54 Transmissiop of. pea leaf roll virus by aphids (Aphis oraooivora) 1n
‘ ‘ different stages of development to healthy broadbeans.

.““‘r
4

"i

Stage of . Number of 5/‘ Numbef of I Mo
Development . "Test Plants Diseased Plants Transmzssion,
Alatae (winged) Adults 9 ¥ 8 . 52,8
Apterae (wingless) Adults oL 65 COTL L
3rd-Uth Instar Nymphs 102 61 59.8;
lst-2nd Instar Nymphs v 111 33 39 7

After an acquisition feeding penlod of/at least ‘three- days on
virus-infected broadbeens, apkids were: transferred to healthy
test plants (1 aphid/ylant) and allowed to fsed,for 72 hours..

2/ Cor. .1ed results of four experiments.

esculenta); crimson clover (Trifolium incarnatum); red clover (T. ratense),
Persian clover (T. resupinatum); subterranean clover (T. cubterrancum); ;
broadbean (Vicia faba). -

In a variety trial located in Khuzestan (Southwestern Iran). two bean lives,
one a white-seeded type {Accession Number 65-071-00517) and the other a Pinto :
type (Accession Number 65-157-00005), were highly resistant to BCMV and CMV under
field conditions of high disease incidence. Plants in the Khuzestan bean trial
were also infected with BYWV (Figures 5 snd €) and FLRV. Bean yellow mosaic
virus infects many legumes in Iran, including several pulses. Weeds are an
important reservoir of different strains of the virus in various parts of Iran.
Breeding activities designed to incorporate resistance to BYMV in pulses should
not be neglected because this virus could become a limiting factor in the cultiva-
tion of beans and other pulses grown in Iran. At Karaj PLRV infected plants in
21% of 1292 bean lines included in yleld snd ¢hgervation trials. In the Khuzestan
bean trial PLRV infected plants in 98% of 78 bean lines.

Broadbeans (Vicia faba)

In Khuzestan broadbean yields may be’ adversely affected by foliar digeases
caused by rust (Uromyces fabae) and chocolate spot (Botrytis fabae) end virus
diseases, the most important being BYMV and PLRV. The occurrence and. spread of:
foliar diseases 1s dependent upon frequent rainfall ia the spring. Foliar ‘
diseases were widespread on broadbeans in Khuzestan in the spring of 1966 when
rains were abundant; follar disesses were nonexistent in 1968 when rainfall .was
sparse. Virus diseases which are less depzndent upon the weather for development
.and spread were widespread in broadbean p antings in Khuzestan in 1967 and 1968




Figure 5 . Bean plant (variety Wade) with eonspieuous mosaie

symptoms on the foliage (center) is 1nfected with bean yellow

hmosaic virus.
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fFigure 64 Mosaic symptoms which develop in bean leaves (variety

_Bountiful) infected ‘with bean yellow mosaic virus may vary with
fdifferent strains of the virus (left, isolate ‘from broadbean;
‘right, isolate from chickpea)



f,w‘77Bean yellow mosaic virus is the most important and widely distributed virus
“infecting broadbeans in Khuzestan, but PLRV (Figures 7 and 8) is at times wide-
“spread and damaging to broadbeans in Khuzestan and Fars (Shiraz area) In
broadbeans BYMV 1s seed-borne in a small percentage of the seed., Aphilds sub--
sequently transmit the virus within and between broadbean plantings. Observation
were made in consecutive years on the percentage.of plants which arose from
virus-infected seed in a large broadbean planting in Khuzestan and the rate that
subsequent spread of BYMV occurred in the planting (Table 55). Seed infection
was less than 0.25% each year, but increased to more than 98% within four months
‘of planting (Table 55).

Table 55, Observation of initial seed-borne infection in broadbean plantings

» (variety Algerian) by bean yellow mosaic virus (BYMV) in tests at
Dezful, Iran for two consecutive years. Filelds were planted 1n mid—-”
October of each year and harvested the following May. o

ST » % Plants Infected with BYMV
“ - .Number of y Date
ar::  Plants November < January February March

967.. " 20,000 0.20 15.5 51.0 - .99-9 w'“

.'j15,000 ) 0.16 e bo —— 98_O f

g/ The initial survey was made when plants had two to four
" leaves. Plants had to have mosalc symptoms on the first

formed leaves to be tallied as seed-borne 1nfection.__ ‘
‘"g/ Surveys were not made due to adverse weather conditions
and floods.

PRI The effect of virus infection with BYMV and PLRV on yield of broadbean was
‘studied in greenhouse and field trials at Karaj (Table 56). Yields were always
‘reduced more in plents inoculated before pods had formed. Bean yellow mosaliec .
“virus was seed-boifiie in 1.5, 0.25, and 0% of the seed from plants inoculated at
pre-bloom, full bloom, and post bloom, respectively. In these trials PLRV was
not seed-borne. In field and greenhouse inoculation tests no resistance was
found in 106 broadbean lines to BYMV or PLRV.

, In the absence of abundant rainfall, yilelds of a few local broadbean
varietles In Khuzestan, like Algerian, can be high even though 100% of the .
plants may be infected with BYMV, if virus infection occurs late in the growing
season (after pod set). When rainfall is high and foliar diseases are wide- .
spread, yilelds of all broadbean lines are low. No fleld resistance to the most

devastating foliar disease, chocolate spat, has been found in over 56 lines
InnTnded 4in 15814 +rnTale 4n hiisact an
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Stage of'Plént
Development ' . :
When Infected

... Greenhouse™ = . |

Greenhouse

L ‘{ (s)

e ;;‘:Yieldy g Yields/

(g) = D‘éé'r'e'ésé

Seed

Yi 1
(g)di’/

-Decréase?

Healthy Check

Pre-Bloom

- Full Bloom -

Fost Bloon /-

:;}283 f‘

Tféeed &ield”(in gfaﬁs) frem 75 plehtstf

?fSeed‘yield (in grams) from 15 plants,‘i&:”¢

"QSeed'yield (in grams) from 25 plants. SR

:lants had started forming pods.~ £

?~Seed yield was greater by 1 Q% than the healthy dheck




". . Several leguminous weeds growing in and around broadbean plantings in
'Khuzestan are hosts and potential reservoirs of broadbean viruses. Both BYMV

" 'and PLRV have been isolated from the following weeds: yellow-flowered alfalfa .
(Medicago falcata), sweet clover (Melilotus sp.) end wild vetch (Vicia ‘
. narbonensis).

Chickpeas (Cicer arietinum)

Tn addition to AMV, BYMV and CMV, chickpeas were also found to be a host of
PLRV under natural field conditions (Figures 9 and 10). To determine the effect

" of virus infection on yield, mortality and protein content of chickpeas, the four

viruses were included in a field inoculation trial at Karaj using a local chickpea

variety. VYields were reduced from 79-100% by all viruses when infection occurred

at both the pre-bloom and full bloom stages of plant development (Table 57).

Mortality was highest when plants were infected before flowering. Protein content

of seed from diseased plants varied with regard to that of healthy seed, and

appeared to depend on the virus isolate and the stage of plant development at the

~ time of infection (Table 57).

. Weeds, vegetables and forage crops are hosts and important reservoirs of
chickpea viruses. In the Karaj area sweet clover (Melilotus sp.), a biennial
legume, is a major reservoir and overwintering host of BYMV (Figure 11). Sweet
clover plants growing in irrigation ditches surrounding pulse plantings in Kara]
‘were indexed for virus in early spring as plants were resuming growth, Over ol%
‘of these plants were infected with BYMV. Other legumes which are hosts of BYMV,

" 4n addition to sweet clover, include red clover .(Trifolium pratense), wild vetch
(Vieia peregrina) (Figure 12), and yellow trefoil (Medicago Tupulina) (Figure 13).

_ . Alfalfa (Medicago sativus) is the most importa:t forage crop grown in Iran
“and is the main reservoir and overwintering host of AMV. FPulses, including chick-
peas, which are grown near alfalfa plantings are ofien heavily infected by AMV
. which 1s transmitted by aphids from virus-infected alfalfa plants to adjacent
- pulse plantings. Another host of AMV is Trifolium rytidosemium. '

Cucumber mosaic virus is probably one of the most important and widely
distributed viruses infecting vegetable and field crops in Iran. Cucumbers
~ (Cucumis sativus), squash and pumpkins (Cucurbita spp.), tomatoes (Lycopersicon '
esculentum), Persian clover (Trifolium resupinatum), and weeds, like Jimson- |
weed (Datura stramonium) (Figure 14) are hosts of CMV. Several strains of the
virus ocecur in Iran, but not all strains infect pulses. ‘

Chickpea blight, caused by the fungus Ascochyta rablel, is a disease which
_attacks the foliar portions of the plant. Blight occurs sporadically in Iran
and is restricted to areas which have late spring rains. Moisture is required

_..for infection, disease development, and spread of the pathogen in a chlckpea
~ planting. o ‘ L ' :




o, Chickpea plants (1e£8) infected with pea leaf Toll virus

are séverely stunted and chlorotic when compared to healthy pla,nts
(rixzht\ of the Same Age. o o ...
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Figure 10. Chickpea plant infected with pea leaf roll virus (right) is
stunted and chlorotic. The apical portion of infected plants stops

growing and there is a proliferation of the axillary buds; healthy
plant, left.



[4:

'abl 57 Effect of four viruses on' yield, morta.lity and "'Arotein content seed)': ofd ehiekpea v

(variety Ghazvin)
in field inoculation tests at Kara.j. o

Pre-Bloom—a/ .} Pull Bloom

SR Seed T R TIE I _ Seed | o R
i o | weldg o #C b g | % viela | % % E
" Virus < -Isolate (g) - Decrease | Mortality | Protein (g) Decrease | Mortality | Protein:

' Healthy check - |
mvo 1]
Mo 2 ]
BV 1

B

L,fff;]f-'--‘--’-] | 20.20 SUSEES IRt I R
6530 | 19.14 2tz |- 8.5 | o | 2078
| 640 | 1950 | s | g9 | uz | 2232
| 400 | es.5c | 268 |- 867 | - 0. | 195
ke fi23a9 | M9 | 793
85,0 0| amiea im0 ',;;85. )
| is9.8 |
8. | 368 -

_/ Seed yield (m grams) from 100 plmts‘ T



fFigure 11. Mosaic symptoms in Melilotus 1eaf (right) are characteristic













. Isolates of A. rabiel have been collected from diseased chickpeas from L
‘various areas of Iran. Am Among isolates there is a great deal of Variation in S
growth rate, sporulation, sectoring and pycnidial formation (Figure 15).-

~nature Ascochyta seems to survive for extended periods of time under adverse
‘environmental conditions on plant debris or in seed (Figure 16).. In preliminary
‘field expgriments the fungus has survived a severe winter with temperatures
‘below -10C in naturally infected chickpea tissue maintained outdoors in a
-weather station shelter or on the soil surface.

. Large quantities of spores were needed before inoculation studies: could be -
‘carried out in the greenhouse and field. The fungus was grown on different S
‘culture media and sporilated most abundantly on a medium made from the extracts B
‘of white chickpea seed (Table 58; Figure 17).

‘ - Several chickpea lings were screened in greenhouse inoculation trials to
find sources of resistance to Ascochyta. Many of the large-seeded, white chick-
.pea types were very susceptible, although a few black-seeded types showed sone
resistance to A. rabiel. Additional testing in the field and greenhouse with

‘more 1solates of Ascochyta will be requilred before resistant lines can be turned
- over to the plant breeder.

‘Lentils (Lens esculenta)

. Lentils are infected by several viruses under natural field conditions in

/various regions of Iran. Viruses isolated from diseased lentils are AMV, BYMV,
CMV, and PLRV. Although BYMV appears to be the most widely distributed and
‘potentlally damaging lentil virus, CMV could become a limiting factor in lentil
‘production in some areas, like Varamin, where large reservoirs of the virus
exist in weed and vegetable plants. A lentil yleld trial at Varamin (located
40 km south of Tehran) was heavily infected and severely damaged by BYMV and CMV
(Figures 18 and 19). Most plants in many of the large-seeded lentil lines were
diseased.and ylelds from these virus-infected plots were drastically reduced,
whereas many of the small-seeded lentil lines (characteristic of Isfahan lentil
“types) produced good yields and exhibited high levels of field resistance to
.virus infection (Table 59). All lentil lines included in the Varamin field
.trial were inoculated in the greenhouse with lentil isolates of BYMV and CMV in
two separate tests. Several of the small-seeded lentil lines showed a high
degree of resistance to one or both of the viruses, even when reinoculated on
. several occasions in each inoculation test (Table 59). Although the small-seeded
types are not as desirable as the large-seeded lines in the market place, they
"should be included in the lentil breeding program in Iran to incorporate virus

~and root rot resistance into the highly susceptible, but deslrable, large-seeded
~lentll types. . :




Figure 15
days growth

fos—

Ty i ey

with Ascoohyta rabiei, blight of chickpea.
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i;TEBle 58. Growth and sporulation of cne isolate of Ascochyta rabiel in petri
i plateg containing different culture media for 13 days in the dark

o Number of
Mycelial Spores per
growth Colong e

'Culture Medium e (mm) | % 10
 Nutrient Agar o0

 _Pdtato Dextrose Agar (Acidified) 2/:'f'h, - T T AT P At
" Potato Dextrose Agar (Difco Powder) 9‘!%4«3 

 .Peptone Agar
_-Malt Agar | L
foiaﬁgydhbéxtrose Agér»E/ e
 Mycologloal Agar
Q‘Chibkpea‘Seed'EXtractjAéar?(ibq )
:f}Chidkpéé Seed Exyfaét}hgaﬁf( 00 &)
" Cnickpea Seed Extract Agar (5008) .

.8/ The average diameter (in mm) from 6 to 1C colonies,
.LE/;QPQfato_dextrbse agar (FDA) was made in the laboratory from
T . potatoes purchased locally; in meking acidified FDA latic

" acld (25%) was added to PDA after autoclaving to lower the =~ .
" pH tO )-|-.O - 4.50 ' v .

Potato dextrose agar (Difco Powder) manufactured by the
- Difco Company, Detroit, Michigan.

- Chickpea seed extract agar is made by adding 100, 300 or
500 g of crushed, white chickpea seed to 1 liter of distilled .
.. water, cooking for two hours, straining contents through Ry
. cheese cloth and adding o% agar to the liquid extract before .
" autoclaving. R



lFigure 17 Effect of cultureimediumh(pot‘to'dextrose agar aleft,‘”

rowth and’sporulation of one

ldhiokpea seed extract agar, - right) ;
isolate of Ascochyta rabiei aft'r 15-days growth

‘room temperature.




”"‘f tion tests.

. Tentdl

T1‘7019

Diseese Rating

ffect of bean yellow mosalc virus (BYMV) and cucumber mosaic viru
" (CMV) on disease severity and seed ylelds in 30 lentil lines inclu
. in an advanced yleld test at Varamin in 1968, and subsequent react
- of these lines to lentil isolates of each virus in greenhouse inoc

o b/
. Plot No. Fleld Greeuhonse -
. Varamin ; , Virus e Yield
1968 - Accession No. Source Symptoms BYWV ° MWV . kg/ha
%3-071-10445 Isfahan 1 1/14-5/ 2/12 - 1166
7022 33-071-10885 Isfahan 2 . 314 0/14 9ol
7013 33-071-10439 = Jiroft - 2 . 6/15  1/14 979
TOLY4 33-071-10040 Isfehan 2 5/13 . 5/14 957
7018 33-071-10444 Isfahan 2 - 7/14 . 2/16 952
33-071-11136 Isfahan 2 .. 314 515 931
7017 33-071-10443 Isfahan 2. 11160 4/15 912
7016 33-071-10442 Isfahan 2 - ~bAA3 7 2/13 . 903
7021 33-071-11139 Isfahan 2. a5 - 415 880
7012 33-071-10438 Isfahan 2 . .15 3/15 824
7020 33-071-10903 Isfahan 2. . 4215 - 3/15 . 809
7015 33-071-10441 Isfahan 2. ¢ . 2/1h /15 770
7024 33-071-11138 Isfahan 3 - . 9/15 6/16 617
7025 33-085-11174 Lebanon 6 12/15 9/14 284
7001 33-071-10408 Ahar 4 416 0 B/15 278
7030 33-071-11179 Iran 8 ... 12/15  13/15 276
7026 33-071-11175 Arasbaran T . 12/15  12/15 231
7007 33-071-10428 Moghan -5 - 11/15 - 14/16 206
7005 33-071-10421 Ghazvin 5 :.10/15  10/14 201 -
7003 33-071-10411 Moghan 6. 12/13  12/15 180
7004 33-071-10413 Tabriz , 5+ - .2/15  10/14 178"
7027 33-071-11176 Azarbaijan ©+ 6 - 12/15 13/15 162 °
7028 33-039-11177 Cyprus 8 - 104 11/15 152
7011 33-071-10437 Ghazvin 8 - 1314 12/14 139
7010 33-071-10436 _Ghazvin 6. 9/14  13/1h 125
- 7006 33-071-10U2}4 Moghan T . 10/14 9/15 124
7002 33-071-10409 Ardabil 5 12/15  10/15 120
-~ 17009 33-071-10435 Ghazvin T 11/25  11/14 111
1029 33-071-11178 Azarbaljan 7.  12/14 11/14 106 -
;7008j: 33-071-10432 Ardabil T o 1415 14/15 : ’96:,;3

;5/ Lentil plots in the field were graded for disease (virus symptoms)
= 100% disease. v

“on a secale of 1-9:

o isolates of BYMV and CMV.
— showing symptoms were reinoculated 2-3 times and at the termination
. " of the test, plants not exhibiting virus symptoms were back

~“,“inoculated to susceptible indicator test plants.

“ ﬂl;inocu1ated (No.

1l =no disease,

'1iSeeds of each lentll line were planted in clay pots containing
pasteurized soil in the greenhouse and were inoculated with lentil

In each inoculation test, plants not

» Combined results of two inoculation exg
of plants infected, and denominator =

eriments.

o tal number -of plan

infected/No inoculated).

91

Numex
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Figure 18, Effect of virus infection in two lentil plots included
in an advanced yield test at Varamin in 1968. Plot 7012 (left)
was almost free of disease and yielded 824 kg/ha, whereas in plot
7011 (right), over 80% of ti.e plants were infected with virus and
the yield was 139 kg/ha.
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Figure 19. Lentils grown in Iran are infected by several viruses,
some of whlch severely reduce plant growth and seed ylelds. The
effect of virus infection with lentil isolates of bean yellow mosalc
virus (center) and cucumber mosaic virus (right) can be observed when
compared to a healthy lentil plant (left) of the same age.
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' ENTOMOLOGY

KaraJ College - - R
S. W. Wilson o

Dr. Esmaell

Karim Kamall

G. Rassoullian

Plant Pest Control Research
Institute (Tehran) '
Dr. Omidvar - Nematologist

"Summarx

; During 1968 the BPIP/USDA Jr. Scientists were transferred to Plan Organiza-
tion funding and Karaj College control. While they are still assigned to the
RPIPVUBDA they are under the supervision of Dr. Esmaell of the Plant Protection
Department. The College has taken additional steps to support the Entomology
activities by providing the part time services of Dr. Morad-Saghl who 1is head
of the toxicology branch of the Pest Control Department and the advisory
services of Dr. Sepasguzarian, Vice Dean of Agriculture. Mr. Morad-Saghi will
make arrangements for pesticide residue studies on the pulse crops and 1s now
setting up laboratory facilities for this work at Karaj. Dr. Sepasguzarian has
been very active in pulse work on storage insect control and mite trials.

Initial recommendations have been made for the pulse crops on mites, séed
corn maggot, old world bollworm, aphids, thrips, and leafhoppers.

~ “Varietal resistance trials have been conducted on cowpeas for bruchid
resistance. Thils preliminary soreening has shown promise. The reported
resistance to bruchids of a lentil variety from Hamadan (Western Iran) is
»'being Investigated.

. Nematology trials in the greenhouse and field have indicated partial
resistance in a few varieties of all the pulse crops. . They have also determined
that all pulse crops are susceptible to nematode attack,; and conducted nematocid

trlals on all the pulse crops grown in Iran. Nematoecide trials indicate that
several nematocides will give acceptable control of pulse nematodes.

 Pesticide Recommendations

Recommendations are based on results of field trials from 1965 through 1968
The pesticides listed have been selected on the basis of effectiveness, avalla-
bility and safety. While the pesticides listed are considered to be the most
effective to date, they are interim and not final recommendations.



i~ The problem of pesticide re
the Iranian research entomologists. and the RPIP entomologist.
d all crop thrashings to sheep and goats,
when used for dairy or meat purposes must not be fed

" of Iran the custom 1s to fee
‘gtressed that these animals,

sidues has caused a great deal of concern to both

Since in many parts
it has been

the pulse trash when treated with certain insecticldes.

Crop

Pest

Pesticlde

Rate

Remarks

1 Dry;bean§_

mites .

leafhoppers |
s+ .0 ) Carbophen=

- Ethion

"Dicofol or
Kelthane

‘| Tetradifon
or Tedion

N

Diazinen

“othion.

‘Dimethoate

| Carbaryl or |1+ ‘ke/

18evin &

{f. Tedion

| Dicofol or
Kelthane

\Ethion

Tetradifon
or Tedion

|vastmen |1
Ethion =

250 é/ha

Do not feed treated plant to |

T livestock, |

ji kg/ﬁa’ |

|, planting is preferable.

| Do .notfoed treated ants to
g/ | Do not Teed treated:plants o
| 1ivestock. A

' Do not feed treated plant
~dalry or meat animals. -

| ‘Do not feed trested plants to

Control may be marsiﬁa1'§ufihg
heavy infestations. = -~

Do not feed treated plamt. to ..
livestock. D ECV A

i'lPlant when soll is warm enough for
" quick plant growth or soil tempere
" ture reaches 22°C.

.| Seed treatment is considered to be

only partially effective, later
Seed
should be dried thoroughly after

| mixing with insecticide and used

within 30 days of planting.

s to



sticide

| oimstnote
| -or.-Cygon
| ‘or Rogor
%[ Malithion
_ Dimethoate

| ol worla |
+ | poliworm |

or.Cygon

.| or Rogor
| D.D.T.
o ﬁalifhlon .
1f:Diazihon

‘D.D.T. +

Lindane

Qh"f,Toxaphehe
| carbaryl
| wor Sevin

1" supracide

| Dimethoate
-} -or Cygon

- or Rogor
"Diazinon

| Malithion

s |

250 /ha.
500 g/ha’
600 g/ha

t1500 grk+
450 g/ha

2.5 ks/ha-

11 kg/hg-
600 g/ha

v'i,ké/ha};'tg L

‘Do not feed treated plants.to .

Do ot

Do riot feed treated plants to i

1xgha |

o

o not. feed treated. plants o
livestock. L

Do not feed treated plants to''"
livestock, == =~ Ui

Do not feéd'trenﬁgd@plantqmtoi .

livestock. .~

L

‘Control may not be adequate under

heavy infestations. :

1 xg/a | Do not feed “treated plants to .’

-] 1ivestock. R

Tnseet Oceurrence, 1968

fDurihg 1968 a number of pulse'péstéuinfestations_ﬁeré'recorded.,.In moét;, N
- locations the infestations were not of economic importance but in scattered areas

‘moderate damage was reported.

ccourred in

1968.

-In order of their‘appearance'the~followingvpests

Seed . corn maggot Hylemya cllierura adults were observed dn the Entomology dry
bean plots and chickpea plots on April 28, By April 29 damage ranged from 33 to .

4ig in the dry bean planting

2% or less.

s« By May 15 warm weather had reduced the damage“tok



o Thrips Callothrips ‘impurue were observed on lentils as early as May 2 in .
‘KaraJj and Gazvin, but populations did not become significant until June 3 Even
at the peak of the infestation no apparent damage occurred.

Leaf miner Liriomyza congesta appeared on all chickpea plots in Xaraj on Ma
5. Defoliation ranged from 9 to 20% by May 9th. In the AzarbalJjan area scatter
field suffered over 90% defoliation. Light danage was also reported in the
Isfahan area. v

Bollworm Hellothls armigera was observed for the first time on Karaj chick-
peas on June 10 and in Varamin on the 12th of June. In the entomology chickpeas
in Meshed they were reported as early as May 18. Damage was the most severe in
the Meshed area with losses up to 19% recorded.

Beet army worm Spodoptera exigua was reported by July 1 in Karaj, but numbe

.. wWere extremely low. No serious infestation developed in the areas of pulse

-production.

Bruchids Bruchus lentis were observed in Kara) and Gazvin on lentils on :

J\J.ly Tth and 8th. Numbers were low and large populations did not develop.

Leafhoppers Empoasca fabae were recorded in trace numbers in KaraJ in early

Me.y, however, only light peopulations occurred at the peak of infestation on
July 17.

Aphids Acyrthosyphon sesbanlae were observed during every month of the year
Sdn the KaraJ area. On winter seeded lentils they were actually present on '« % .
+ lentils standing in snow. Populations never reached economic numbers at any tim
. during the growing season. :

. Two spotted mites Tetranychus bimaculatus were recorded. in the Kara] dry
... bean plots, and mungbean plots on July 3l. By August 6 populations were heavy,
...but the infestation occurred too late to cause any apparent loss to either the
/. dry beans or mungbeans. .

... Bruchids Callosobruchus maculatus appeared August 2 in the pulse proJeot
. cowpeas in KaraJj. Four bruchids/100 sweeps were counted at the pea.k of the
infestation. Bruchids damage by harvest time was less than 1%.

. - Bean butterfly Lycana baeticae was recorded in late Augus'b, but n
‘present in more than trace numbers.




igiPésfioide Trials of Significance’

“Dable 60, Effect of four insecticides on aphids Acyrthosiphon’ sesbaniae popula-:
2 tion on cowpeas, RPIP, KaraJ, Iren, 1968, T

A VR
'{171'1& PR

RIS OO

"No. of Aphids per Treatment (1)

'.97days 3 days ' 12 days 21 days 28 days S ";-* Seed-
IR Before After  After  After  After O TR ) PR
. Pesticide Spray Spray Spray Spray  Spray Total Reduction Gr. 5

1/2 kg/ha U415 ot ™ ot 4"','f 22'“’ 94‘.,0__; 18040

"‘Diazinon

600 gr/ha 447 A

Malathion . .. .
1 gn/ha

Supraoid

”“;“Aphids were eounted ‘on 100 cowpea 1eawes per:treatment.

Significant at. 5% 1eve1- o

pgt Signifioant at 1% level.

Although the reduction in aphid populations Was highly signifioant, ‘the ovez
el Populxtion level was too low to cause significant reduction in the seed
v weight.

Aphids have not been a serious problem in project plots since the project
work begasn. However, the exception to this has been disease transmission on dry
‘beans, broadbeans, and cowpeas. In addition, scattered reports of high popula-,
tions have been recorded in areas of pulse production in Khuzestan and’ ,
AzarbailJan. : ’

Adequate plant protection has been provided RPIP plots using dimethoate, o
diazinon, or malathion. ‘ s




0. 61, Effect of five insecticides against aphids Acyrthosiphon sesbania'i;

‘ 'f'lentils, RPIP, KaraJ, Iran, 1968

‘No. of aphids per treatment (1)

S g _ 3days 2 days b days
;j;'Péé’tio‘ide' . . .  Before Spray = - After Spray . After Spray

ffnimethoate 250 gn/ha;f Y R ot 45”;£15‘”"

f5Ma1axh1on 1 kgzha i'u ‘v;175gL N ﬁ{j {:, 27+ | - :‘rggjf
,;"'::Diazinon 600 gr/ha 207 R yot 60
500 gr/ha'"’ o 258 i

FED D T.

7 days
After Spray

gfpestiaide i

:ﬁ(‘.ynDimethoate 250 gr/ha’ "- ' ; 335 -

malgthton Tkee 80
,{f;:Diazinon 600 gr/ha  5‘_ .: i 58 .
DT, 500Ehe 85 18
;tCﬁ§§k h j"~ . ':" . o 58 ’;f

(1) Number of aphids were countsd';‘on 10_ ingle'plants per ’ 101;
_..x four replications, . . - ke « !

"fj.531gn1fioant at 5% level.'

\

, Aithough populé.tions were not high enough to cause a reduction-in ﬁeld on:
..the untreated plots the reduction in treated populations was significant.

Heavy

-‘?_‘ rains occurred within 24 hours after spray application, which may be respons:lble
~for ‘the lower aphid mortality. Aphid control has been quite adequate using any

of: the first three insecticides listed in the table above.




‘"a.}*‘af;Ithﬁissf:pén;,t‘feaﬁnen@ @y

: rt..:3vi.: days 2 days oy ‘days‘f.
; { Before sz'ay Af‘ter Spraz - After Spray’
t'Dimathoate 2 ma Lo At
j‘iMalathion 1 kg/ha B 203 - 62 SR 1t

;','Diaz"‘l’°n 600 gr /ha | 183
.i,DD'll‘. 500 ;/ha Y
:'_Cheek |

d '  Seed.
(e otal - Reduotion & Ee_:l_ﬂi_:_
e e wy i
EL )

Pesticide

}Dimethoate 250 gr/h

¥

Malathion 1 kg/ha

T

»Diazinon 600 gr/ha:‘

T

; four replieations

;;?*"" :'Sign:lf:lcant at 1% level. ,,

Heavy rain ocourred the day following spra.y pplication, whiohmayhave o
resulted in the low thrip mortality.. . .0 e e e




yle 62 Effect. of four inseotioides on thrip populations on lentile, RPIP' ;
B Ghanin, 19680’ L

No. of thrips per treatment (1)

St T days 6 days % -
- Before Spray After Spray Reduction -

auk

o

el

V' 13days
. After Spray’ - -
[IEC 01
o 208"

Pestioide‘ s B Reduction

‘}f:‘jnimethoate 250 gr/ha
. AVD D.T. 500 gr/ha

 Malathion 1 kg/ha

 Diazinon 600 gr/ha

C ,of thrips were counted on 10 s _gle 1 ts pe P t
;j four I"iplieations. B e

_.»Signifioant at 5% level,

+  Significant at 1% 1ev_el.

e It has not been determined whether thrips in general are a serious pest of
';‘_-i.-'lentils. In addition the rather erratic population levels recorded are quite
. characteristic of thrips, and. #hile the data obtained has some value 1t should
5;’ ‘be supported by further work, :

Al

Con



( of damaged pods o ,‘>‘ S
f;lo days after 2nd % ~ g

'Pestieide

P , . Spray (,) ‘ Danég' Reduction

"’D DiT, # Lindene (30-9) T : SR = f{' '
(1500 + 450 gr/ha) T 0™ 0

}Toxaphene 2 5 kg/ha ff&_fd“;;*ft_fjoftff o 6”;'"
ﬁSevin on: Carbaryl 1. 1/2 ke/h e 0. 25
;Supracid 600 gn/ha 7 4 75”T“
;Diazinon 600;gn/had | 10 75f.f |
o “ 18, 75 ;' ---

400 chickpea pods were examined for Heliothis damage from eadh
treatment. Spray applications were 15 days apart i

‘++> 81gnifioant at 1% level. -

" Heliothis armigera has been observed causing severe damage in Iran to chick:
peas in some areas of production every year. During years of high infestation
1t 18 not unusual to record damage at over 90% of the chickpea crop in scattered
areas. Control results in the entomology plots and crop protection sprays have
indicated damage can be kept to a minimum using D.D.T., Lindane, Toxaphene, and
Carbaryl at recommended rates. Time of application 1s quite important, however,
a8 larvae already Inside seed pods are not controlled by sprays. In addition,
new piant growth and the length of insect attack very often may necessitate more
than one spray application. :




’.‘Cheek

; Tabl 65. Effect of date of planting and soil temperature on seed corn maggot,fﬁ'
: K Hylemia cilicrura, damage in dry beans, RPIP, KaraJ, Iran, 1968 :

S o ‘ M'Soilf temperature ' % o
. Date of Planting °  Teomidepth (1) °  Damage (8) .-
" March 31, 1968 LT i e
 April 14, 1968
May 1, 1968
May 15, 1968

'.‘(l),‘Soil temperature. iAﬁerageé"7 aay‘_béfcge}anaV7xd
% " planting. . L : g :

;{”ﬂ{:(a)*'Sample. 100 newly emerged plants pul ed’
”1ﬂf”'cl;and number of damaged plants were counted.;k

++ Significant at 1% level.

; Information from date of planting trials indicate acceptable control can be

obtained on dry beans by utilizing the most advantageous date of planting. Soil

temperature of 22°C result in a lower population of seed corn maggot H., cilicrura,

and also in a rapid growth of the bean plant minimizing the effect of the maggot

~ attacks. This date of planting also occurs within the period of time which
results in maximum bean production.as reported by Dr. Horner and M. Mostahidi in

trials conducted by the RPIP soils agronomists.

_*Table 66, Effect of seed treatment before planting using two insecticides on the
: . seed corn maggot Hylemia cilicrura on dry bean plots, RPIP, KaraJ, 1968

‘ i ; NOI OfLarVae : _"\ i o
;.Pesticide o - ,',ve3fyﬂ EBP Treatment gg;) \]Reduetioan

Dieldrin 0.33. gr/kg seedaf“ |

;:Lindene l 25 gr/kg seed

i(l) Data was taken from 100 newly emerged plant roots
Significant at 108 level.‘

. ,Investigations will be continued to acertain control possibilitie“using‘
r;seed treatments. Preliminary results, while not giving acceptabl' control:have
: hindicated further investigations should be condueted. EEE

103



3

y ‘._;.{;‘;a.-;g:;

Figure 20. Seed corn maggot (Hylemia cilicrura) pupae and adults.

Figure 21. Various stages of seed corn maggot (Hylemia cilicrura) damage on
beans (Phaseolus vulgaris). Healthy plant on right.
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. of:mites per'treatment (1)

8 days RN -3 days g

‘ “After Spraz"' iu.ﬁ<After Spray
,"’Kelthane 1 kg/ha S 160+ st g™
o | S

st
..,:665+f‘

(iﬁt?3;ié897.:x

ﬂfPesticide

‘_:Schering 1143 1 kg/ha 126t 100

:‘Tedim v.18 1/2. ks/ha".f_' et
‘.'Ethion 600 p/ha : :

ffCheck

R B ‘ASeed .
*EReduction“¢j;fl' -~ Wt. Gr.

88 4

Pesticide

f_.,31780
; g . : '25860“ .

" Kelthane 1 kg/ha

 Schering 1143 1 kg/ha S

"Ethion 6oo gr/ha

Z‘Cheok

vSampling. 25 1eayes per plot:x,four replicatings Ang v
1?5 cm2 1eaf seotions. : R FRAAT A e

I.ifSignificant at 5% level

&.;;_!;s,_ignificant at 1% lev_.el_.;
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Figure 22. Symptoms of mite (Tetranychus bimaculatus) damage on leaves of beans,
(Phaseolus vulgaris).
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s, Tetranychus bimsculatus;’

No.  of Mites per treatment (1)

‘Sdays after Spray 13 days after Spr‘ay R

.o, 0 No.of %  No.of % %Total
f Pestioide f“*vf‘ Mites Reduction Mites Reduction .~ Reduction

5t

| Schering 1143 1 kg/ha 5 ok1 23

Kel‘bhane 1 kg/ha : -35,“ s B

Bthton 600 ks/na?*

(l) Sampling.: 25 1eaves per’ plot,
leaf sections sampled per leaf

++ Significant at. 1% level. S G

Mite attacks have caused severe defoliation on mungbeans and dry beans in
the KaraJ and Varamin areas. However, populations have generally reached a peak
after ‘the crops have matured to a point where damage does not take place or is
minimal. In the event of earlier infestations results indicate mites can be
controlled with Kelthane, Tedion, or Ethion.




5[Additional trials were conducted on bruchids (c. macalatus, B. lentis),
aphids (A. sesbaniae), bollworm (H. armigera), and Teaf miner (L. congesta) at
#ocations in Karaj, Varamin, and Gazvin, but no significant results were recorded.

;5#erop,Production

R Protection was provided the other disiplines at Karaj for control of leaf

" miner (L. congesta), thrips (C. impurus), aphids (A. Sesbaniae), mites (T.

‘*’bimaculatuss beet army worm 18. exigua), leafhoppers (E. fabae), and bollworm
ZE- armigera). However, with the exceptions of aphids zk. sesbaniae) where
control was needed to help reduce the disease incidence for the plant pathologist
on cowpeas, on chickpeas and the thrips (C. impurus) on lentils it is doubtful

- that protective sprays were needed. Control results were good with the exception

of leaf miner (E. congesta) where results were poor.

'Stored Pulse Pests

, The stored cowpeas in the pulse project storage were attacked by bruchids .
5 ,(C. maculatus) and C. (chinensis). Fumigation was conducted using methyl bromide
~ at 1 1b/1000 cubic feet of storage. Results were good.

Storage areas checked in western, northwestern, and central Iran showed
losses ranging from 1 to 45% of the stored cowpeas and lentils. Overall average
. of the damage was estimated at approximately 9%.

, Initial screening for varietal resistance to C. maculatus was conducted using;
'lO varieties of mungbeans and 10 varleties of cowpeas. '

: One hundred bruchids C. maculatus were placed in 50 grams of seed, which was
* put-in small baby food jars. The Jars were kept at a constant 80°F and 80% :
- humidity. Each treatment was replicated twice.

A second and third screening were conducted with the same technique except
_for bruchid populations used,

, There were four replications for both the second and third screening. Ih,-”&f
7“fthe 2nd screening, 20 males x 20 females were placed in each replication. For ..
‘-*the 3rd screening, 25 males x 25 females were placed in each replication., -

‘ Observations indicate that the number of eggs laid on each variety was L
jpproximately the same. However, the larvae falled to develop to the pupal stage Y
0 a much greater degree in the Alabama, Dasht Sar Amol, and FAO varieties. L

- It appears that there is a certain degree of resistance to C. maculatus in ,
. 'some varieties although inconsistencies in the results require further investiga- -
tion. Whether this resistance will hold up in the field and storage remains to‘ "
‘also to be clarified in further testing.

Additional screening will be conducted on other varieties as well as thj
-varieties already tested. v s Ll S T




‘ The followingl table tabUlates the ini'bia.l eoreening

Le. 2 . Differenoes in emergence of first and second generations of bruohids
’E “(c. maculatus) on several varieties of cowpeas and mungbeans, RPIP,
KaraJ, Iran, 1968 : o ;

First Screening

Cowpea . Total 1st Total 2nd Mungbean  Total lst  Total 2nd
' Varieties 4 Generation Generation Varietles Generation Generation

- AYT 8002 85 o209
AYT 8005 8 12
AYT 8007 6 0
AYT 8010 0 . 16
AyT 8012 by 16200
AyT 8018 80 ¢ U 1BT

Cowpea Meshed AYT 8019 S g

Soils 195 p . AYT 8021 sy

Early Ramshorn . 309 SR - 2 AYT 8023 20 - %

Mississippi Silver 5
Alabama Brown 14
Black Eye No. 5 15 -
South African o ‘
Early Red
Dasht Sar Amol
FAO

 Second Screening

ST Total adults = Tota.l adults
Cowpea Varieties - first generation "second generation v

Meshed = 164 o » 9_49

AYT 81 6T T03

Early Ramshorn | w3 T

AYT 75 a9 10719

Alabama Brown e 2. 1

Var. 195 Solls . St o225 S 121l

PYT 47 el gBe 1600 ..

Early Red o
Dasht Sar Amol,g
FAO

'I'h:lrd Screening : e

o - ‘l‘otal adults Total adults % Re,duotion'from'
‘Cowpea Varieties . ";,_first generation o seeond generation check variety:.

- Meshed (aheck) o assk Ypmgh L em
: Dasht Sar. Amol S nt - 1232 iR




Figure 23. Adult bruchid (Callusobruchus maculatus).
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Figure 24, Damage to stored pulses by bruchids, (Callusobruchus maculatus).
Top, cowpeas; bottom, mungbeans.
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‘VARTETAL ‘IMPROVEMENT
TRPIP e o
K. H. Evans, P, H. van Schaik
V. R. Gadwal, R. K. J. Naraya
D. N. Sajnani, K. L. Jaglasi,
H. L. Ckablani, V. XK. Madan,
~and S. R. Dass .

AICPP{IARI
L. M. Jeswani
S. P. Singh -

"‘Germplamm

The germplasm collection has been increased by introduct n’ and'collections
The total collection is indicated in the table below. S i

Crop Exotic Indigenous
Cicer arietinum (Chickpea) . 2374 1303
Cajanus cajan (Pigeon Pea) 108 5130
Phaseolus aureus (Mungbeans) 1074 - . 526
Phaseolus mungo (Urdbean) ———— 310
Vigna sinensis (Cowpea) 707 723

Lens esculenta (Lentils) 743 4is - ..
Pisum sativum (Peas) ——— hor .
Lathyrus sativus (Khesari) 87 - 752 '

The chickpea (Cicer areetinum) collection has been reduced by removing
duplicates and bulking similar accessions from identical sources., Good crops of
this collection have been grown at Delhi, Hissar, Ludhiana, Gurdazpur, Abohar,
‘Pant Nagar, Varanasi, and Jabalpur. The Hissar and Gurdazpur locations have
provided excellent opportunities for screening for chickpea wilt resistance.

‘ Chickpea germplasm (43 accessions) was sent to Lima, Peru at the request of
Dr. Eddie Echandi.

Two strains of chickpea were obtained from Israél viag RPIP/iran, with
reported resistance to chickpea blight (Ascochyta rabeii) (see Pathology section)

Germplasm of pigeon peas (Cajanus caJan) was grown at Hyderabad in 1967-68 .
geason and & good supply was obtained in addition to agronomic data. Bruchid
infestatlion reduced the seed supply in. storage, but seed was furnished for four
locations in 1968-69; Hyderabad (A.P.), Varanasi (U.P.), Jabalpur (M.P.) and
Kampala, Uganda.
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_ In addition parﬁial aets of‘seed were sent to Pant Nagar (U.P.), Orissa,
(West Bengal), and Senegal, West Africa. _ : '

. The Phaseolus mungo (Urd bean) and Phaseolus aureus (mungbean) germplasm and
gselections were planted at Delhi, but due to nematodes, disease and other
problems, very little seed was gbtained. The remaining seed will be divided
between two locations in 1969 ggp seed increase to fill seed requests.

Germplasm of Vigna sinensis{Uowpeas) was planted at IARI, Delhi and suffered
from problems similar to Urd and Mungbeans, but produced somewhat more seed.
Partial sets of cowpea germplasm. ware also grown at Pant Nagar, Jabalpur, Ludhiana
and Hissar. Seed was obtained from Pant Nager to replenish seed stocks in '
storage. Cowpea germplasm was also distributed to Thailand, Vietnam, and Senegal,

West Africa.

Lens esculenta (Lentil) germplagi was planted at Ludhiana (Funjab),
Berhampore (West Bengal) and Delhi, JA lentil strain reported to be bruchid re-
sistant was obtained from a Hamadan merchant through RPIP/iran and is belng
tested for resistance (see Entomolcgy section).

Lathyrus sativus (Khesari) was planted in Delhi and Jabalpur. Selectlons
were made in the low neurotoxin lines and crosses were made to study the
inheritance of neurotoxin ;roduction.

Seed of five specles of beans”(Phaseolus vulgaris) weré.obtained for Dr.
Bhaduri at Burdvan (West Bengal). Small samples of other seeds were also sent to
.other locations. ‘ B

All-India Coordinated Yield Trilals

' These trisls, which include varieties, released or considered for release,
" by various state agenciles, were continued essentially unchanged.

The Plant Breeding Working Committee decided the varleties and locations
during the annual workshop conference. The following varieties and locations
were planned: : ‘ _ . , »

‘Rebi_1967-68 SRS A S
Chickpeas 22 varieties " 18 locations Qg?{}ff'ﬁﬁ:“
Lentils 11 varieties 10 locatiorns SRR
‘ Peas . 6 varieties 7 locations R
Kharif 1968
"~ Pigeon peas B .
early maturing 6 varieties 21 locations
medium maturing 10 varieties 23 locations *
late maturing = 8 varieties 2% locations
Mungbeans 14 varieties - 75 locations
Urd beans . 16 varieties 34 locations
Cowpeas - 10 varieties - 23 locagtions
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: The results for 1968 followed the same trend as in previois years., Yields
" were generally low-and often extremely variable (Tables 70 to 75). The
statistical analysis was performed by Mr. Daljit Singh, AICPP statistician.

It would in many respects be better to limit these trials to only those
varieties and strains which are promising for superior performance rather than
continue testing present varieties year after year. It would also be better to
limit the number of locations to only those which are able to look after them and
provide meaningful data. At present only very few stations return reliable data.
By March 1968, out of 75 trial locations only 28 had returned data. At a large
number of stations the trials are planted but because of lack of irrlgation, noor
seedling emergence, low soil fertility, severe insect or disease occurrence the
data are elther not submitted or are sent in without sufficient information to
allow proper interpretation.

A set of uniform data sheets and background'informamion forms were develbped
and included with seed shipments to facilitate the taking of data and having them
returned to the AICPP coordinating office.

Other Activities

Germplasm of mungbeans, urd beans, cowpeas, and chickpeas were planted in
March at Delhi for- evaluation for the short 60-70-day season between rabi harvest
and Kharif plantings. The cowpea material did not even begin to bloom in the

“time available and the chickpea lines died (probably due to salinity and wilt).

A considerable number of line and plant selections were made in the mungbean germ
plasm. These were planted again in the regular kharif season and will be
evaluated at one or more locations in 1969. :

Several very early maturing strains of pigeon peas were selected from the
gernplasm. These were increased and are to be ineluded in 1969 yield trials.
Most outstanding among these were P4758, P4785 and P4839. In the 1968-69 season
a study was started to determine the amount of natural crossing, an important
consideration in maintaining purity in breeding material. Crossing work was also
started in this crop to combine various desirable characteriztics with earliness.

Crossg¢s were made in chickpeas to study inheritance yield components and
other factors, and to combine disease resistance, particularly Ascochyta rabeii
(blight) with desirabie agronomic characters.

Fy seed has been sent to RPIP/Iran for’summer crop planting to obtain Fé
seed for rabi planting in India.

Mungbean and urd bean crosses have been made primarily to incorporate
‘yellow mosaic virus resistance into early maturing varieties.

1i5



: Papers ¢nd Publications

" Report on the results of the All-India Coordinated Varietal Trials. L. M.
Jeswani, Proceedings 2nd Annual Workshop Conference on Pulses, Delhi, April, 1968,

Some considerations on reorlentation of research on genetic improvement of
Pulse crops. L. M. Jeswani, Proceedings 2nd Annual Workshop Conference on Pulse
ecrops. Delhi, April, 1968,

Handling of' the Introductions and thelr distribution to the breeding centers.
P. H. van Schalk, Proceedings 2nd Annual Workshop Conference on Pulse Crops,
Delhi, April, 1968,

Jeswani, L, M., van Schajk, P. H. Coordinated Pulse Project - Its Prospects. N
Indian Farming. February, 1968, :

Pulse Crops. P. H. van Schalk, Proceedings Summer Institute on Plant Diseases,
TARI, New Delhi, May, 1968, A
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Table 70. Yields In Kilograms per hectars; chickpea coondinated yleld trisl, India, rabi 1967/68

Location within States

lPun Jab Uttar Pradesh Bihar | W. Bengal | M. P. Mgharashtra Gujarat Andhra Pradesh
S, ) Nedia .
No. Varieties Hissar | Kanpur | Hardoi | Meerut | Jagannathpuri| Dholi | (Kalyani) | Gwalior Kopargaon _ Jalgacn Dhandhuka Jammagar Dohad Hyderabad
Name origin :

1 B.G. 482 A. P. 1115 1719 2333 1345 1058 -—— 1475 1166 ——— 1369 945 1020 1507 530

2 Co.l Madras 894 1794 1808 947 1097 1592 1052 821 2129 1494 928 863 1498 33

3 (haffa Gularat [1167 1644 2731 1096 1095 1615 1897 812 2284 1331, o5 843 1844 346

4 Dchad yellow GOujarst ]1504 1495 2013 1769 1678 1390 1500 1121 2786 1270 692 1018 2027 338

S  Gwalior 2  M.P. 1702 | 1121 2872 2143 1605 2041 1486 1794 2558 1606 683 1002 1216 ———

6 S.T. 4 Bihar 1684 1644 2577 1669 1981 1570 1151 1942 2812 1543 776 921 1428 | %88

7 B.R. 77 Bihar 1735 1465 2641 1296 1293 1413 1535 1211 2003 © 1359 155 1131 1473 374

8 B.R. 17 Bthar 1667 1570 2910 1604 1675 1458 2009 1736 1679 1457 583 1050 1659 ——

9 R.S. 10 Rajasthen) 2001 1914 2205 1270 1741 e 1719 1749 — 1303 ——— 943 1803 254

10 R.S. 1l RaJesthan| 1980 | 1495 2205 1545 1654 1547 ° 1663 1502 2461 1417 589 1117 1418 297

11 7 Punjab 1865 1794 2795 2043 2054 1547 1118 cu2 2027 141€ 354 906 1350 a7

12 c235 Punjab |2530 | 2168 2026 2591 1793 il 1321 1561 1856 1648 548 1031 1489 463

13 G 24 Punjat 1749 } 1719 2820 1844 1553 1121 1603 1332 2226 1350 320 995 1628 ——

4 s 26 Munjab 1856 | 1869 2654 ——- 2367 1906 1587 — 2u7h 1752 363 960 1249 233
‘15 G-62-404 M.P. 10€2 1749 2974 1645 1614 179% 1348 987 1764 1317 987 1256 868 385
.16 N,P. 100 IARI 1520 1121 1897 1684 1741 1256 1466 1480 1310 -—— 236 604 751 283
1T  E.G. 742-7 U.P, 1090 1869 2641 1520 1668 2310 1228 1148 2363 —— —— 787 ———— ne

18  Gram B-75  W. Bengal{1916 | 1809 2449 2043 1974 ———- 1346 1032 ——— J— _—— 1006 ——— ———

19 B-98 W. Bengal} 1866 1570 2923 1520 2082 177 1317 1861 2127 - 1556 — 985 ——— —-

20 T2 U.P 1339 | 2094 2282 1968 1693 1682 - 1545 1772 2579 1435 -— 991 - 256

21 Gram 736-1 U,P. 1814 2242 2654 2342 1887 ———— 1856 1624 —— 1303 —— —— —— ——

2 T1 U.P. 1564 | 2003 2049 1370 2054 1704 1 1166 2196 1423 —— 1187 ———— 308




Table 71. Yields in kilograms per hectéré;fiéhtiiféagfgif'

Locations within States

1-yield trials, RPIP, India, rabi 1967/68.

Pun jab

| _ Uttar Pradesh Bihar West Benga
Sl. No. Varieties Gurdaspur Hissar . Mathura Meerut Pusa  Kalyani
Name Origin
1 T 36 U. P. 722 377 2409 2342 Loy 517
2 N.P. 47 IARI 198 335 1577 408 -— 758
3 B 77 W. Bengal 267 362 1332 Gh7 269 o7
4 T3 Punjab 329 354 1777 1345 -—- 2089
-5 B 62 W. Bengal 276 429 1242 1246 239 997
6 B 25 Bihar 794 374 2195 2193 314 615
7 L-9-12 Punjab 1464 677 2616 2691 299 387
8 c 31 W. Bengal 232 362 1360 698 209 816
9 T 8 U. P. 323 - 238 1560 1196 179 4ys
10 N.P. 11 TART 411 336 2139 | 2093 — 819
11 Hyb. 1 IART —— e——— ——— 299 —-—

.........




Varieties.

- Name -
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Table 73. Yields in lograns per hectare, Mungbean, Coordinated varfetal trial, Indta, Fharif, 1968,
’ Localions with!n States

Pun Jab . Haryana Rajasthan u.p. M. P. Bihar Orrisa Meadras Meherashtra

Variety Gurdasour Ludhiana. Hissar Gurgacr Durgspura Etawah Gwalior Itoly Nayagarh Coirbators Rroda Jalgaon
Noe Ovigin | Vield [ Haok | Yleld | Fark | Yield | Fank | Yfeld | Rank | 7ield ] Rank | Yield ) fank | Yisld | ank | Yield | Rank | Yield [ Rank | Yleid | Rank | Yield | Rank | Yield | Hank
D-2-15 Gujarat -— - - - - - —=- - === - - - - - bt - 233 15 — - —— - 762 8 -
D-k5-6 Gularat - - £07 > 2197 2 89 2 12 T 246 | .13 F 6 586 13 222 13 173 1 725 5 863 2
B-l W.Rengal - - L1 14 Q02 13 7 12 1T 5 % 12 2z 11 913 5 843 5 143 b 583 8 524 18
T2 U.P. 17 5 Lby 5 1230 & 17 11 84 9 oo 2 52% 2 1065 4 933 5 £1 13 569 g 638 11
T-384 U.P. 21 7 157 11 951 12 21 10 21 12 9ty 1 65 T 1125 3 1178 1 17 T 661 6 903 1
50 U.P. - - LIS S 92 | 10 73 L] 132 7 859 6 257 | 12 1227 1 | 1053 2 68| 12 761 y 704 9
Frishkna 11 [A.P. —— - -— - - - .- - -— - - - - - e - ag_; 8 a- - s - 721 €
5ot an 1 |M.P. -— - —— - -—— - - - -— - - - —— - - - 4 T ~aa - -—— - 765 7
a;:rf:.’s M.P. a7 5 8 1 2181 1 143 1 2Ty 13 473 5 558 1 &s7{ 11 975 3 156 3 991 2 901 2
25.2 1 73 7 1188 3 165 5 20 14 224 11 535 5 913 5 -— - T 1 o588 11 257 18
243 2 44 8 1209 7 52 7 - - 253 9 411 5 91> 5 -——- - 57 14 2 | 11 m 17
Yo, 3% - ——— - - - .- - - - -— - -—- - -—- - 151 | 17 -—— - - - - -
Fo. 105 [} n: 2 2368 2 9% 2 @ | 10 387 7 327 9 949 8 --- - 93| 10 530 | 10 648 1 11
BR-2 3 ot 1> 8o | 11 29 9 - - -~ - %251 10 926 | 10 o - 151 5 5 1 13 771 19
J-T81 - 185 9 1021 9 35 8 145 [ 574 4 1€7 15 5331 13 [-~ 2 B 51 154 2 1061 1 800 5
Khargoan - 221 6 . - — - 281 1 652 3 213 | 13 949 8 a03 | 12 ——— - 778 3 60 | 10
RS-5 - 182] 10 1923 L € [ 152 6 35 b 10 450 3 5% ] 12 173 | 18 9 97 7 820 3
ST-7 5 107 12 1754 5 -— - - - ——— - 249 8 ——— - 2% 12 112 8 o 1% — -
NP 18 - -1 - LN AR B - - -1 - -1 - -~ - 35| 6 —1 - S 608 | 13
NP 23 - - - - - --- - - - v = - - - 521 9 - - —- - 506 | 15
Sub.Var. (1} Qe - -— - - - - - 178 3 83 8 -—- - 2 211 | 16 125 6 - - 503 | 16
Sub.Var.(2) — - -— - -— - - - 6 | 10 -—- - --- - - sos | 10 a—- - - - -—
Sub,Var. (3} - - - - -—- - - - 208 2 --- - -— - - - - - = - - —-
Sub.Var, (3) — - - - ———- - —— - -— - -~ - -— - - - .- - - - —— - —
G.M. - 80.0 325.0 1541.0 57.0 117.0 .0 6.0 su.0 562.0 111.0 559.0 637.0
8,E.(M) = 3,70 63.30 165.70 19,90 59.80 T72.0 48.70 55,60 99,50 21.70 . "80.80 63.
c.D. - 13,0 Stg. 195.0 Sig 476.0 Sig 57.0 81g 171.0 13 227.0 8ig 139.0 81g 131.0 s1g 287.0 s1g 6.0 S1ig 117.0 Big 179.0 81g
c.V. - n.7 52,0 21,5 - 69.8 _102.2 3.6 26.9 0.0 20,7 8.9 1%, 19.



(38

Table 78, Yields in kilograms per hectare. Urdbean, Coordinated yield trials, India, Kharif, 1968.

Locations within States

Punjab Haryana U. P. M. P. Grissa
Variety Curdaspur Hiszar Gurgaon Etawh Gwalior Nayagarh Jalgaon

Name originj Yield | Rank Yield | Rank | Yield [ Rank { Yield JRank ; Yield | Rank Rank | Yield | Rank Rank
T-9 U.P. 250! 8 1 1296 | 12 2371y 1 277 263 | 16 1 ——— - 11
T-27 - 5491 3 6 1620 8 271 6 5161 8 578 6 6 09| 2 16
-85 U.p. 39| 7 8 16151 9 207 3 B7i | 5 726 | 1 10 | 0| 1 1%
No.1766 — - - 1704 5 o6 ] 12 264 | 13 83| 16 14 - - 7
No.212 - ] - - 1493 | 16 10} 13 371 15 3 13 14 —] - 8
D 6-7 Mah. .| - - 1396 12 15| 11 262§ 12 521 | 12 13 -] - 1 2
No.55 Mzh, 49| 11 - 1833 3 — - 148 | 14 621 2 - ———t - 2 6
Sindhkheda |Mazh. -— - - 1144 | 15 234 8 3¢ | 10 385 1% 15 - - 5 10
BR-61 Bihar 181] 10 10 1671 7 -—— - — - 520 | 11 3 10 553 6 16 -
ER-68 Bihar 229) 9 9 17881 4 -1 - 451 9 6761 3 7 7 78| b 9 12
Khargaon-3 [M.F. -] - - 2001 1 151 | 10 539 7 536 | 10 8 12 -] - 3 3
Magh-18 Punjab 517 4 -3 o7 | 11 33 2 996 4 sko 9 8 2 -— - 7 5
Mash-35-5 | Punjab 563 1 3 15991 10 02 4 1562 1 568 7 4 3 — - 12 4
Mash 41-13 |Punjab| 455] 5 5 1867 2 219] 9 12281 2 63| & 6 8 ] - 1 8
No. 1-1 Punjab| 552 2 2 16821 6 391 1 793t 6 sia| 8 2 6 84t 3 7 1
NP-14 TART 351 6 7 | 1312 1% 283| 5 1058 3 584 5 11 8 el - 10 -
Sub-Var. (1) —] - - | - -1 - -1 - -—1 - - 4 6831 5 - 13
Sub-Var, (2) —] - - ceen | - — -] - ——i - - - ——] - - -
Sub-Var.(3) —) - - E— —] - —| - -] - - - =]~ - -
Sub-Var. (8} -~ - - ——] - -] - -] - — - - - — - - -
G.M. - 361. 1532, -a3e. 627. 527. 961,
S.E. (M) = 17.6 180.5 070.0 128.3 o7h.8 . 174.8
C.D. - 51, sig 514, sig 201, ‘Sig 366. sig 213, sig 8ig 551. 8ig sig
c.V, - 23.5 . k0.9 28.3 n.s5
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. Table 75.

Locations within States

ORRISA

PUNJAB RAJASTHAN | MADRYA PRADESH MADRAS
Variety Gurdaspur Durgapura Gwalior Mayagarh Coimbatore

Name Origin Yield | Rank | Vield | Rank | YVield | Rank | Yield | Rank | Yield | Rank | Mean | Rank
T.2 U.P. 328 3 33 9 —- - 566 3 181 4 277 2
K.11 M.P. 396 1 257 3 309 1 204 7 188 2 2711 | 3
K.14 M.P. 188 6 70 7 235 2 263 6 98 8 171 7
5286-3 U.P. 386 2 | ee=| - 22 6 — - 186 3 198 6
RS.9 Rajesthan| 219 | 4 | 28| . 4 ¥l 3| - - 73| 10 160 9
Meshed Iran 156 N SR -8 . Sh " 289 5 ‘ 164 6 151 10
Blackeye 7| U.S.A. 9| 9 e N B 4 584 2 9 8 183 6
E.Ramshorn| U.S.A. wo| 8 [ am|is5 sl s 515 | 4 | . 109| 7 | 170| 8
JC-10 Rajesthan| 190 5 | *265f;f??él A ';} — - o4 1 2%2 | 4
NP2 TART R R e 1 L _ 175 5 310 1
G.M. = 216 151
S.E. (M) = 1. 013.7
cD. = - 040 Sig
C.V. = ‘

f"f 18.1



* SOTL, AND CROP MANAGEMENT
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R. J. Davis ERDRPE
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A. Narayanan, A. Parkash, .

and Miss G. Banda

AICPPZIARI

P. C. Bhatia,

‘S« L., Choudry,
.and B, M. Sharma

 SUMMARY

Rabi 1967/6¢

Experiments were conducted at four locations during the 1967-68 rabi season.
Spacing experiments in which spacing between rows and between plants within the
row were varled at three levels of fertilizer application and fertility experi- -
ments in which three levels of N, P, and K and rhizobia inocculation combined
factorily were conducted at all locations. The experiments were conducted with
chickpea (Cicer arietinum) at each location. Vegetative growth of chickpeas was
very vigorous. The entire crop succumbed to disease at Hissar, Ludhiana, and _
Pant Nagar, however. At Delhi the crop remained in a vegetative condition long
" past normal flowering. Seed set was light and yields low. ’

Lentils (Lens esculenta) were planted at two locations. At Pant Nagar thévj
~erop was lost due to 2,4-D spray. At Ludhiana growth was very poor and yields -
low, ; : . :

Fleld peas (Pisum sativum) were planted at Hissar and Pant Nagar. Good. .
Ylelds were obtained at botn locations. Highest yields were obtained with a - -
spacing pattern of 45 om. between rows and 10 cm. between plants in the row with
an application of 50 kg/ha of N, P, and K. With application of O and 100 kg/ha
N, P, K ylelds decreased. There was no effect due to either N, P, K or rhizobial -
inoculation in the fertility experiments. There was interaction between N, P,
and K, ' :

At Delhi an experiment was conducted to check broadecast versus deep'plaée-
ment of super phosphate fertilizer at various levels. A response to fertilization
was obtalned but there was no difference between the two methods of application,

A chemical weed control trial was conducted at Delhi with chickpea, lentils, 
peas, and khesari (Lathyrus sativus), Five herbicides were used including the
one being used routinely on all of the experiments based on past studies (Treflan);
None of the herbicides treated were superior to this material. : H
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Swimer 1968 (March-July)

In the 1968 Summer season three varieties of mungbean (Phaseolus aureus)
were used in an experiment with varying between row and within row spacings at
three levels of fertilizer application. Sowing was accomplished in mid-March
at three locations. Stand and growth was poor so two locations were replanted
in mid-April but again growth was poor. - The planting was repeated in Delhi in
mid-May and good vegetative growth resulted but only one variety set seed. .An
irrigation experiment was planted in Delhi in March. Here also growth was very
pdor; The_ crop flowered but the small plants produced only 2-4 pods per plant.

) From this season's data it 1s obvious that Kharif pulses cannot arbitrarily
be planted in the summer season. There appear to be environmental effects on
both plant growth and flowering. More than Jjust photoperiod seems to be
involved. The effects are more pronounced the earlier the crops are planted,
and there are varietal differences in the effects.

Planting of Iranian chickpea and cowpea varieties in the summer season
falled completely despite the similarity of the climate during the India summer
geason to that of the normal growing season for chickpeas and cowpeas in Iran.

More detalled studies of the environment-crop interaction under controlled
conditions are being planned.

Kharif 1968

In the 1968 kharif season spacing-fertility trials and fertility-
inoculation +trials as described under rabl season were conducted on mungbean
(Phaseolus aureus), urd bean (Phaseolus mungo), plgeon pea (Cajanus cajan) and
eowpea (Vigna sinensis).

Trials with mungbean and urdbean were conducted at Delhi, Hissar, Kanpur,
Ludhiana, and Pant Nagar. At Delhi trials were conducted on four varieties of
mungbean and three varieties of urdbean. The entire crop was lost due to
nematode damage. At Hissar where very good growth of these crops was obtained
in the 1967 season growth was poor and yields low in 1968. At Kanpur a flash
flood due to a heavy rain washed out the crop. At Ludhiana the problem of
establishing a stand, encountered last season, was eliminated by use of a soil
~ fumigant. About flowering time the plants became unthrifty apparently due to
nematode infestation and yields were negligible. At Pant Nagar vegetative
growth was very vigorous, but ylelds were low. There was no effect due to
fertilization. '

Trials were conducted at Delhi on two varieties of cowpea. This crop was
’ lost due to nematode infestation.

Experiments with pigeon pea were conducted at four locations. Two of thes
were in the frost free zone so that long term and short term varieties could be
compared. The other two locations were in the area of frost danger so only a
short term variety was used.
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7' Long term varietles are still in the field and will be reported with the
1968-69 rabi crop. Short term variety T-21 of pigeon pea last season ylelded as
‘high as the long term varieties usually do when grown in the frost free zone.
This gave the possibility of getting the same yleld without tying up the land

- for two seasons. , '

H At Hyderabad irrigation water became unavailable after the sixth week., The
4 growth was slight and yleld low. ) ‘ - :

s At Kanpur and Delhi a wilt-like disease not previously known wiped out the .
experiments. (See Pathology Section.) :

Growth at Pant Nagar was vigorous but a storm knocked off many blossoms
reducing yilelds to less than half those obtained last year. Yields were in the
..range of 2000 kg/ha which is still twice the average farmers' ylelds. There was
no effect due to fertilization but a decrease in yleld was noted with decreasing i
plant density. ’

In a fertilizer placement experiment with T-21 pigeon pea at Delhi in-ﬁhioh
farm yard manure and super phosphate were broadcast and deep placed (25-30 mn.),
an increase in yleld was obtained with deep placement.

A chemical weed control trisl was conducted at Delhi with twenty treatments
on pigeon peas, cowpea and mungbean. The crop was lost to disease but data was
obtained on weed control and herbicidal toxleity to seedlings. No treatment was
superior to Treflan, the herkilcide we are now using.

An experiment was conducted at two locations on the effect of Simazine on
the protein content of mungbean and cowpeas. Low levels of Simazine have been
reported to increase protein content of crops. This was part of an all-India .
program on many crops in which the Pulse Project agreed to participate. No ‘
meaningful data was obtained from the first season's trials. '

An experiment was conducted on the foliar application of phosphate fer-
“tilization with mungbeans in the summer season and urdbeens in the kharif. No
enhancement of phosphatic feptilization was noted due to foliar application.

An experiment was conducted to evaluate the effect of flat sowlng, ridge
sowing, and flat sowing and subsequent ridging on yleld of pigeon pea, mungbean
and urdbean. Under the condltions of this experiment with the soil waterlogged
through much of the'growlng season but no standing water present, rldging gave
higher yields. ~ o

_ A project on environmental studies on plant growth was initiated with the
1968 kharif season with the following objectives.

(a) Collecting and recording as much environmental information as possible

in the pulse experimental plots and obtaining other data from avallable sources
and filing permsnently for use by members of the Project.
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(B) Cpnstant-surveillanée of the crops for any ébnormalities,and attempting
" .to correlate these with the envirommental data collected. '

(¢) Judicious modification of the environment where possible in the field.

‘ {(d) Growth chamber studies with varying plant environments. A plant
- growth chamber has been designed and is being constructed using entirely
indigenous materials available in India without foreign exchangé or import
license.

. The following papers were either presented or published by members of the
Soil and Crop Management discipline during 1968: : :

Chowdhury, S.L., and Mukhtar Singh (1968). The problems of water management
in rice crop. Indian Chemical Manuf. Vol. 6 (2) : 32-36, Feb., 1968. :

Baing, S.S., Chowdhury, S.L., and Dayanand (1968). Relay cropping -
Possibilities and Profits., 1Ind. Fmg. XVIII (&) : 31-34, July, 1968.

Chowdhury, S.L., (1969). Problems of Pulse Production in India. Crops
in India, Vol. 1 (3 & 4) : 20-22, July=-Dec., 1968.

Chowdhury, S.L., (1968). Cultural practices under réinfed farming. Papef*
presented at the Annual Conference of the Indian Scciety of Agronomy, U.P,
Agricultural University, Pant Nagar, October, 1968. : '

Chowdhury, S.L., (1968). Pulse Crops are a neglected Lot.
Ind. Fmg. 18 (8) : 25-28 November, 1968.

Davis, R.J. Report on the results of the Coordinated Agronomic Tables. -
Proceedings, 2nd Annual Workshop Conference on Pulses, New Delhi, 1968, .

.Chowdhury, S.L. The State of Knowledge concerning nutrition, plant
population and other agronomic aspects of pulse crops in India. Proceedings, .
2nd Annual Workshop Conference on Pulses, New Delhi, 1968. :

Saraf, C.S., and Dastane, N.C. (1968). Water Use patterns in Maize-
Cowpea. mixtures undex varying fertility conditions. Paper presented by
Mr, J.K. Jain, Irrigation Advisor to G.0.I. and the leader of:the Delegation
at the 7th NESA Regional Irrigation Practices Seminar, held at Lahore (Pakistan),
September, 22-30, 1968. '
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‘Rabl 1967-6€

‘ During the rabl season of 1967-68, the soil and crop management program -
included studies concerning fertilization, plant ‘spacing, rhizobial inooulation, s
phosphorus placement and weed control. The work was done at Delhi, Hissar,
ILudhlana and Pant Nagar.

A. - Fertility - Spacing experiments:

1. Chickpea (Cicer arietinum) - Variety G-24

A fertilization-spacing experiment on chickpea was planted at Delhi. Hissar,
Ludhiana and Pant Nagar. The experiment consisted of three between row spacings.
(30 em., 45 em., and 60 cm.), three plant spacings within rows (5 em., 10 ecm.,
and 15 cm.) and three :levels of fertility, N, P,.O. and K O at the rate of 0, 50, -
~and 100 kilogram per hectare. A split plot desg was used with fertility levelsv
and row spacings as main plot treatments and plant spacing within rows as sub-
plot treatment. All the treatments were replicated four times. Fertilizer was
broadcast and worked in before planting. Plot size used was 4.0M x 3.6 M. At
Pant Nagar the experiment was duplicated with another variety No. 730 a large .
seeded "kabuli" type.

Plantings were completed in early October. However, the crop at Ludhiana
was lost to blight, Hissar to wilt and Pant Nagar to sclerctia. At Delhi vege-
tative growth was very vigorous, timely rains precluded the need for irrigation
except immediately after planting, and maturity was delayed. Yields, however, -
were lower than expected with a tendency towards lower yields at the higher
fertility levels because of prolonged vegetative growth. :

Table 1A' - Soil Analysis, Rabi - 1967-68

Property SRR

- ‘ , Conductivity Organic Available P ' -
Location ~ Texture ~ pH _mmhos/em,  Carbon % _1b/acre %
Pant Nagar Silty loam 6.9 0.25 0.90 - E
Delhi Clay loam 7.8 0.25 0.82,;
Hissar Loamy Sand 8.7 0.12 0.15
Ludhiana (Lentil) Sandy 8.5 0.16.. - 0.09
Ludhiana (Gram) . Sandy 8.4 0.17 ‘ O 08

Yy Normally would have very little available P but in both oases
followed a heavily fertllized Kharif crop. : e

The crop at Delhi was harvested in the second half of" April. Thereiw‘.
Interaction between row spacing and fertility levels (main treatments) and”
plant spacing within row (sub-treatment) as shown in Table 76 :




Table 76. Effect of between row spacings and fertility levels (main treatment)
and plant spacing with row (sub-treatment) on yleld of chickpea
(Cicer arietinum), Delhi, Rabi 1967-68.

Main Treatment vield (kg/ha Sub-treatment
j:Between rOW Fertility level Kg/ha each Plant Speacing within row in cm.
~ Spacing (em) | (of N, P205 and KéO) _ 5 10 15
30 0 | 615 _bcdef 531 bedef 573 abedef
- 30 . o 50 531 bedef 583 abedef 573 abedef
30 . . 100 . 406 cdef 406 cdef 625 abedef
5 . 0 490 bedef 719 abed 812 ab
45 50 | 448 bedef 573 abedef 427 cdef
450 .. 100 : 375 def 281 f - 3D e
0 | 510 bedef 687 abede 927 a
- 50 469 vedef 646 abedef 687 abede:
100 667 abcde 562 abedef 760 abe

S. Em. + 13 kg/ha
c.D. 5% 37

, §ame letter denotes that the treatments do not differ significantly
amongst themselves.

-2 Data in Table 76 show that a row spacing of 60 cm. and plant spacing within

‘. pow of 15 em. with no fertilizer application gave a yleld of 927 kg. rer hectare

.~ of chickpea at Deinl. There was, however, no significant difference between the
ylelds of chickpea with a row and plant spacings of 60 x 15, the widest spacing

" "used and 30 x 5 cm. the closest at the same fertility level. These data are pre-

.+ sented graphically in fig. 25. No recommendations therefors can be made on this
- crop with the data obtalned to date. ' |

2, Lentils (Lens esculenta) - Variety L 9-12

A fertility-spacing experiment was conducted on lentlils at Ludhiana and Pant
 Namgar. The experiment consisted of three row spacings (20 em., 30 cm., and 40 cm.
. three plant spacings within row (5 cm., 10 cm., and 15 cm.) and three levels of

 fertility each of N, P,0_ and K,0 at the rate of 0, 50, and 100 kilogram per

heotare. A split plot“design wis used with fertility levels and row spacings as
main plot treatments and plant spacing within rows as sub-plot trea*ment. All
the treatments were replicated four times. Fertilizer was broedcast and worked

~ 1n before plarting. Plot size used was 4, OMx3.6M. Planting at Pant Nagar was in
" early Qctober and at Ludhlana in early November.
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Fig. 25 - Effect of row spacings and fertility levels (Main treatments) and Plant spacings within row

" (sub-treatment) on yield of Chick pea, Delhi, Rabi, 1967-68.



. The crop at Pant Nagar was lost because of an accldental 2,4-D spray. The
crop at Ludhiana was harvested at the end of March. The ylelds were poor, kut
effects due to different row spacings and fertility levels {main treatments) are -
significant and the data are tabulated in Table T7. Low yields can probably be
attributed in part to late planting, in part to nematode damage in the spring.

The plants made little growth before cold weather set in and as soon as the
weather warmed in the spring they flowered and set seed.

~ Table 77. Effect of different between row spacings and fertility levels (main_fff
treatments) on yleld (kg/ha) lentils, Ludhiana, Rabi, 1967-68.

Treatments
Between row _ Fertility level (kg/ha -
Spacing (cm.) each N, 9205, KQO) ‘vield (kg/ha) = .
20 [ o 165 4
20 .. 50 300 b
20, o eo- 100 316 b
30 L a0 206 cd
20! .50 323 d
1100 383 a
0 . 100 e
50 L okge
100 . o 2%
8.Em. + 16 kg/ha
C.D. % S

- Data in Table 77 indicate that a row spacing of 30 cm. and a fertillzer dose
--'0£'100 kilograms each of N, P,0_ and KQO gave the highest yleld of 383 kilograms
~per hectare under Ludhiana co%d?tions. With increasing levels of fertility in 30
~.om. row spacing, the yield of lentils increased significantly. In 40 em. row
- spacing, howeve.’, the yleld decreased at 100 kilograms each of N,'P20 and KEO pel
hectare, even ‘though the ylelds did not differ significantly at 50 ana 100 kg.
. fertility levels. In 20 cm. row spacing, though the ylelds increased with
increasing fertility levels, the ylelds at 50 kg. and 100 kg. fertility levels
were equal. The data are also deplcted in Figure 26.

3, Peas (Pisum sativum) - Variety T-163

- A fertility-spacing experiment was conducted on peas (Pisum sativum) during
o rabl 1967-68 at Hissar and Pant Nagar. The experiment consisted of three row '
- spacings (30 cm., 45 em., and 60 cm.), three plant spacings within rows (10 cm.,

20 em., and 30 cm.) and three levels of fertility each of N, P205 and K20 at the




rate of 0, 50, and 100 kg. per hectare. A split plot design was used with fer-
t111ty levels and row spacings as main plot treatments and plant spacing within
row as sub-plot treatment. All the treatments were replicated four times.
Fertilézer was broadcast and worked in Lefore planting. Plot size used was 4.0
Mx 3.6M

vield data from both these locatlons were collecled and anaiyzed. At both
the locations, the effects due to plant spacing within row (sub-treatment) are
significant and the data are presented in Table 78. There was interaction _
between row spacing and fertility levels (main treatments) and plant spacing with-
in row (sub-treatments) at Hissar and Pant Nagar. The data are presented in
Table T9.

Table 78. Effects due to plant spacing within row (eub-treatment)on yield',“’ﬁif°
(kg/ha) of peas at Hissar and Pant Nagar, Rabl 1967-68.

Location S

Within row Higsar Pant Nagar '
Spacing (cm.) Yield (ke/ha) K

10 B 2957 a : 1443 8

20 o 2748 b 1332 eb

% 263 b u2rb.
8.Emt . seha 50k

eo.wmo o W

. Note: Same letter denotes that the treatments do not aiffer -
signifiqantly amongst themselves. ' ‘

Data in Table 78 show that the effects due to within row spacing at both the
locations. Within row spering of 10 cm. at both the locations gave the highest
yield of peas (2957 kg/ha and 1443 kg/ha), but there was no difference between
20 em. and 30 cm. within row spacings. The ‘data are also deplcted in Figure 27.

Data in Tsble 79 shows that a row spacing of 45 em. with a fertility level
of 50 kg/ha each of N, P and K gave a yleld of 3323 and 1840 kg of peas per
hectare with a plant to plant spacing of 10 em. The yleld decreased significantly
at a dose of 100 kg/ha of N, PO, and K20 irrespective of spacing, when the plant
to plant spacing was maintainea 2t 10 cfi. These data are graphically shown in =~
Flgures 28 (a) and 28 (b). » |




f. Table 79. Effects due to row spacing and fertility levels (main treatments) and
o within row spacing (sub-treatment) on yleld (kg/ha) of peas (Pisum
sativum) at Hissar and Pant Nagar, Rabi, 1967-68.

Between row Pertility level Location
. Spacing (kg/ha each Hissar Pant Nagar
(em.) of N ,P205', K20) Within row spacing (em. )
10 20 30 10 20 30
30 0 o6l | 2598 | 2207 | 1548 | 1479 | 1131
30 50 2832 | 2515 | 2374 | 1583 | 861 | 1298
30 100 2790 | 2748 | 2390 | 1180 | 1395 | 1402
45 o] 2973 | 2857 | 3023 | 1250 | 1430 | 1277
45 - 50 3303 | 2hok | 2582 | 1840 | 1263 | 1284
| L5 100 2840 | 2515 | 2840 | 1493 | 1347 937
60 o . 3048 | 3432 | 2807 | 1458 | 1263 | 1388
60 50 3123 | 2707 | 2673 | 1354 | 1381 | 1076
60 100 | 2915 | 2949 | 3015 | 1319 | 1590 | 1208
S.Em. + 160 kg/ha 150 kg/ha.
C.D. 5% - by | 7 o
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Table 80, Effects of different levels of N on yield (kg/ha) of Chiekpea, Delhi,.g

' Table 81, Eftects of different levels of P_O. on yleld (in kg/ha) of Chiokpea.'ﬁf

B. Fertility - Inoculum Experiments

1. Chickpea (Cicer arietinum) - Variety G-24

An experiment was conducted at Delhi, Hissar, Ludhiana and Pant Nagar. The
experiment was a factorial with four nitrogen treatments (O, 50, 100 kilogram
_per hectare of actual element) and rhizobial inoculum; and three levels of P,0
"and K,0 (0, 50, and 100 kilogram per hectare). A randomlzed block design was 5
uscd With four replicates. Fertilizer was broadcast and then worked into the
goil. Plot size used was 4.0 M. x 3.6 M. At Pant Nagar the experiment was
duplicated with a "kabuli" variety, 730. Planting at all the locations was
completed in October. However, as with the spacing experiments, disease completeln

wiped out all locations except Delhi.

The crop at Delhi was harvested in the second half of April. Effects weré

: obtained with N, P and the interaction of P and K. The results are presented in'.
~ “Table 0. o A

Rabi, 1967-68.

‘Yield of Chiokpea (kg/hJ

N Treatment
0 kxg/ha 1437 a
50 kg/ha 1447 a
100 kg/ha 1240 a
Tnoculum R ”;';{f‘ L 1364 ab ,
S. Em. + o~ 56 (xg/ha)
C.D.. ' - 158

Data in Table 80 show that the yleld of chickpea increased when nitrogen
Was applied at 50 kg/ha. When the level of nitrogen application is further In<..
“oreased to 100 kg/ha, there was a decrease in the yleld (1240 kg/ha) of chickpea{ﬂ
Data are graphically presented in Figure 29. .

The effects due to different levels of P are presented in Table 81.

Delhi, Rebi, 1967-68 25

Levels of P,0; (kg/ha) Yield of Chickpea (kg/ha)
0 : : 1510 a
50 o 1240 b
100 o . 1385 a
S. Em, + S 49 kg/ha -
C.D. 5% o 238
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Data in Table 81 show that the yleld of chickpea in the'P end P
treatments did not differ, but the yields in these treatments, were sliperior
’to the P50 treatment. Data are graphically depicted in Figure 30.

The -interaction effects due to P and K are statistically significant and
the data are presented in Table 82,

.Table 82. Effects due to interaction of P205 and K,0 on yleld (kg/ha) of chick-
pea, Delhi, Rabi, 1967-68. o

Levels of K,0 (kg/ha) Levels of P, O (kg/ha)
0 50 100
0 | 1677 ab 1250 be 1375 b
50 1458 ab 1385 b 1292 be!
100 » ©139%6 Db 1083c  1479'ab
8. Em. + | : 85 kg/ha | |
C.D. 5% 238

‘ Data in Table 82 reveal that in the absence of any P, 05, the increasing
~levels of K.O had a depressing effect on yleld of chickpea.” There appears to
have been some effect of PQO and KQO on yield of chickpea at higher levels of
these two nutrients (P 1 However, the chickpea ylelds were the
shighest (1677 kg/ha) a% QOKO leve?. Data are graphically shown in Figure 31.

2. Lentils (Lens esculenta) - Variety L-9-12

An experiment on lentils was conducted at Ludhiana and Pant Nagar durirg ral
1967-68 The experiment was a factorial of four levels of nitrogen (0, 50, 100
" kilogram per hectare of actual element) and inoculum, three levels of P 0. (0, 5
" and 100 kilogram per hectare of actual element) and three levels of K,.0 (8 50,
and 100 kg. per hectare of actual element). A randomized block design was used
with four replicates. Fertilizer was broadcast and then worked into the soil.
Plot size used was 4.0 M x 3.6 M. - At Pant Nagar the crop was lost due to 2,4-D-

spray.

The crop at Ludhiana was harvested at the end or March. Though the yields
were poor, there were effects due to N, P, interactions between N and’ P and- h'”‘
P. and K. These are presented in the following pages. 2 P
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- Table 83. Effects due to different levels of N on the yieldféf“iéhtiiéﬂiﬁifT(u;
: kg/ha at Ludhiana, Rabi, 1967-68. E IR ‘ L

Levels of N in | " Yield of lentils in

8. per hectare. BT . kg/ha

0 o7 a

.. 50 365 @b -

7100 ke

 ﬁ,*In6culation‘7 L ‘f,-306 b P
- S. Em + v 29 kghas
' C.D. 5% L8

~ Data in Table 83 show that a dose of 100 kg. N per hectare gave a yleld of
427 kg. of lentils per hectare. There was no significant difference between no
nitrogen treatment and 100 kg. N per hectare. These two treatments were '
"significantly superior to the inoculum treatment and nitrogen dose at 50 kg. per
hectare. The extremely low ylelds obtained essentlally erase the value of the

statistical significance and preclude drawing of any conclusions on fertilizer o
effects. ‘ B

Teble B4. Effects of different levels of P on the yleld (kg/ha) of lentils at.

of lentils in

Levels of P0; in Yield:

ka/na? " /e
.0 287 a
w0 B0 419 b
©o100 S w9
Gt Al R FOE S 26 kg/ha -
P o n ‘

o a in Table 84 indicate that there is a response to phosphate applica-
“tion, under Ludhiana conditions. The ¥ield of lentils increased with increasing
levels of PQO . However, there was no significant difference in yield of
‘lentils betfie@n 50 kg. and 100 kg. PO, per hectare.. These data are graphically
presented in Figure 33, 5 _

The interaction effects due to N and P.O. are also significent and the

data are tabulated in Table 85. 25
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Tuble 85. Ingerggfuion of N and P on the yleld of lentils at Ludhiana, Rabi, .
' 1967-60. o : ‘

Levels of N in Kg/ha

- Levels of P.O_ in

g/ha®. 2 | 0 50 | 100 Inoculation
0 356 bed 227g 303 def 265 fg
50 - 560 a 409 be 409 be 303 def .
100 , 333 def 33l def N8 b 342 cde
| 8. Em.+ 51 ketha '
C. D. 5% 72

. Data in Table 85 show that the yleld of lentils was the highest (560 kg/ha)
~at 50 kg. per hectare of P20 in the absence of any nitrogen application. With

further Increase in the leve? of P.O. application, in the absence of any nitrogen
~ application, the lentil ylelds are deécreased. Even with a nitvogen application

of 50 kg. and 100 kg. per hectare, the yield of lentils is inci‘zased with an
increase in the level of P application up to 50 kg. per hectare dose, after which
at 00 kg. per hectare ¢f N and P, there is a decline in yield. These data are
graphically depicted in Figure 34. The effects due to interaction of N, P, and
K are also significant and data are presented in Table 86.

Data in Table 86 show that lentil ylelds responded differently to varying:
fertility levels. The highest yield obtained was 742 kg. per hectare from NlOO
P K. treatment.. When N OK was combined wlth increasing levels of P, the '
y%ged gf lentils increased? égese interactions are shown graphically in Figure’
35. Whether this situation would still hold if the crop had been planted earlier
so that the plants could have made full growth must awalt further experimenta-

tion,



Table 86. Interaction of N, P205 and K20 on y:l.eld of lentils » Ludhiana, Rabi

1967-68.
Fertility Levels (kg/ha of -~ Yield of lentils
~_actual element) ' ‘ S in Yra/ha

N P K
-0 0 0 280
0 0 50 363
0 (0] 'LOO 16
0 50 0 439
0 50 50 560
-0 50 100 674
0 100 0 280
0 100 50 b7
0 100 100 2li2
50 0 0 249"
50 0 50 189
- 50 0] 100 227
50 50 0 3k0
50 50 50 356
- 50 50 100 530
50 100 0 23l
50 100 50 77
50 100 100 666
100 0 (03 o4z
100 0 50 484
100 0 100 - 196
100 50 0 409
100 50 5C - 409
100 g 100 409
- 100 100 -0 T42
100 100 50 15
100 100 100 499
1 ) 0 174
1 0 50 310
1 0 100 - 303
1 50 0 265
1 50 50 348
1 50 100 287
1- 100 © 0 257
1 100 £ 348
1. 100 100, 15
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%3, Peas (Plsum sativum) - Variety T-163

An experiment was conducted at Hissar and Pant Nagar. The experiment was

- a factorial of four nitrogen treatments (0, 50, and 100 kilogram per hectare of
actual element and inoculum) three levels of Phosphorus (0, 50, and 100 kilogram
per hectare) and three levels of Potassium (0, 50, and 100 kilogram per hectare).
A randomized block design was used with four replicates. Fertilizer was broad-
case and then worked into soil. Plot size used was 4.0 M. x 3.6 M. No effect
was obtained due to elther N, P20 and K,O nor their two-factor interactions. At
both locations, the interaction e?fect, gue to N, P205 and K20 was significant,
The data are presented in Table 87,

Data in Table 87 reveal that the yleld of peas due to different fertility
treatments varied from 3052 kg. per hectare to 4366 kg. per hectare at Hissar .. -
and from 1428 kg per hectare to 2496 kg. per hectare at Pant Nagar location. -

" This is shown graphically in Figure 36. :

" C.__Phosphorus Placement, Chickpea, Variety G-2k.

, An experiment was conducted at Delhi to evaluate the effect of phosphorus
fertilization at five levels in varying combinations with two levels of nitrogen
and potassium. In all cases N and K was broadcast and rototilled befcre plant-
ing. With P in one case the same procedure was followed. In the other P was - -
placed in a furrow and covered before planting. - ‘

There was no difference between treatments. Yields are repprted bé;§ﬂ }

Broadcast . Placement' "ft' kg
1600 kg/ha 1637 ketha
SeEm o+ ko

e O C.D. 5 T img

“D. " Weed Control Trial

. A preliminary weed control trial was conducted at Delhi to (a) assess the
“losses due to unrestricted weed competition in four Important rabi pulses, viz.,
chickpea (Cicer arietinum), lentil (Lens esculenta), lathyrus (Lathyrus sativus),
and peas (Pisum sativum), and (b) to study the tolerance of these pulse erops to
Treflan (trifluore, 2, 6-dinitre, N.N. dipropyl -p- toluidine) at 1 kg/ha; Balan
(2, 6~ dinitre -p- toluidine) at 1 kg/ha; Eptam (S-Ethyl dipropyl - thiocarbamate)
at 3 kg/ha; knoxweed (S-Ethyl dipropyl - thiocarbamate 46.9% + iso Octyl ester of
2,4;Bh35-4%) at 3 kg/ha; and Amiben (3 amino, 2,5 - dichlorobenzoic acid) at
3 kg/ha.

v



" Table 87. Interaction of N, P, and K on yleld of peas, Hissar and Pant Nasar,
‘ Rabi, 1967-68.

Fertility Levels Yield of Peas (kg/ha)
(kg/ha) Hissar Pant Nagar
N P205 K0 |
0 0 0 Co 3885 2147
0. 0 50 3885 1163
0 0 100 4366 1491
0 50 0 3463 1819
0 50 50 | 3931 1914
0 50 100 3951 2063
0 100 o 3811 1661
0 100 50 ' 3792 1893
0 100 100 ' 3903 2190
50 o 0 | 3875 1946
50 0 50 o 3607 2042
50 0 100 3903 0370
50 50 0 ' 3626 1428
50 50 50 ‘ 3653 1227
50 50 100 . hol2 1692
50 100 0 3700 1642
50 100 50 o 3394 2232
50 100 100 3533 1788
100 0 0 : 4301 1946
100 0 50 , : 3441 : 2105
100 0 100 . 3764 1989
100 50 o} SR 3746 1957
100 . 50 50 L 2960 = 1925
100 50 100 ' 3376 - 1946.
100 100 0 o 3283 a2
100 100 50 . ~ 4023 T 1555
; 100 100 100 I h16 1999 c e
~* Inoculum o 0 ' 3700 1999 e
* Inoculum 0 50 o 3302 2158
Inoculum 0 100 . o 3052 2063
~ Inoculum 50 0 S 3579 1978
Inoculum 50 50 . 3579 ’ 1766
Inoculum 50 100 3487 . 2020
Inoculum 100 0 3579 1618
- Inoculum 100 50 ; 3764 2496 .
Inoculum 100 100 3348 2200
S. Em + 308 kg/ha 269 keg/ha

C.D. 5% 855 746
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Requisite amounts of herbicides, except Amiben, were sprayed before the final
"’ cultivation and incorporated into the soil with a rototiller immediately aftey -
application. The crop was sown the next day (October 21, 1967).

Observations at regular intervals showed that the germination of these pulses
‘'was not affected by the herbicides except in the case of knoxweed treated plots,
small patches were seen here and there. Eptam and knoxweed caused slight crinkling
of the leaves but the symptoms later on disappeared.

The major weeds in the experiment plot were wild cats (Avena fatua), Senji
(Melilotus parviflora), and Medicago denticulata. Other weeds like Chenopodium
-album, Spergula arvensis, Fumaria parviflora and Anagallis arvensis were also seen.,

Data in Table 88 gives an idea of weed population count taken from five-spdts
.at random in each plot.

‘Table 88. Weed population per 2.50 sq. meters.

X X X X Total wesed
Crop X _Treatment X _Dicot X Monocot Y  population
-Chickpea Average of plots having no 139.3 55.0 194.3 -
: herbicide sprayed. '
Treflan 52 7 _ 59
Balan 100 38 - 138
Eptam ' 73 2 75
o Knoxweed 87 - 10 © .97
S Amiben 107 ~ 68 o175
. Lentil Av, of plots having no 172.0 40.3° - 212,30
R herbicide sprayed. R
Treflan 82 oo, 793
Balan 92 : 24 - 116
Eptam - 116 ' 6 - 122
Knoxweed - 112 ' 10 _ 122
Dl Amiben 119 44 163
.~ Lathyrus Av. of plots having no 189.3 38.6 227.3
SR , herbicide sprayed.
Treflan 65 7 72
Balan 129 19 148
: Eptam 101 4 105
- Knoxweed 121 10 131
X Amiben 137 _ 53 180
‘" Peas Av. of plots having no 149.6 40.6 190.2
, herbicide sprayed. ’
Treflan ' 73 1 74
Balan 106 31 137
Eptam 115 5 120
Knoxweed 65 9 74
Amiben _135 _ 28 163
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fsnii Data in Table 88 indicate that Treflan and Eptam were most effective in
" reducing weed infestation. The weed population under these treatments ranged
~ from 59 to 180 and 190.2 to 227.3 respectively of that under plots

. not sprayed with herbicides. Out of these five herbicides tried, Amiben gave
- the poorest control of weeds in these four crops.

G To get an idea of weed growth in different treatments green weight of weeds
was noted after about five month's of sowing of crops (in the second week of
March, 1968) and the data are presented in Table 89. : -

Iable 89. Weight of fresh green weeds in kg/ha.

X Crop .

Treatments X Chickpea X _Lentils X Lathyrus [ Peag
Control (no weeding) 57140 57330 59620 13330
Handweeding once 14190 10470 37330 2950 -
Handweeding twice ~ 570 450 . . 11240 Nil
Treflan 31800 31050 29900 1900 -
Balan S R 49330 38280 56570 41907
Eptam R 35600 49900 40950 6000 -
Knoxweed 43620 41140 - 42670 8000
Amiben - 60000 62860 58480 10280

Data in Table 89 shows that only the pea crop had the ability to'compété ‘
successfully with the weeds. Tall growing weeds like wild oats and senji were '
responsible for the death or very poor stand of chickpea, lentil, and lathyrusﬂﬁg
- plants. D

One hand weeding was not found to be sufficient control of weeds*iﬁjl#phy:uéﬁ
Almost complete weed control was possible with two hand weedings. e

B Of all the herbicides screened in this trial, Treflan alonexapﬁéﬁféff b
-of value, : ] ERER
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gsummer 1968

“A.  Spacing-fertility trials:

During the 1968 summer season (March-June) work was initlated on mungbean

. and chickpea. An experiment for testing the performance of mungbean and chickpe:
varieties at different between row spacing, within row spacing and fertilizer

levels was planted at Delhi, Kanpur, Hissar, and Pant Nagar.

Mungbean varieties were T-1, Jalgaon 781, and Pusa Balsakhi. Chickpea
varieties were three Iranian varieties. As growing conditions in Iran during
this season are similar to those of Northern India it was thought that the
Iranian varieties might be better adjusted than the Indian varieties which are
grown as a cool season winter crop.

At all locations the chickpeas planted in March came up, made good growth
for a few weeks but then died. The cause was not determined. Salinity and gram
wilt are probable causes.  The mungbean crop at Pant Nagar was destroyed by
caterpillars. At Hissar lack of timely irrigation due to the canal being dry
destroyed most of the stand. At Kanpur the mid-March sowing had a very poor sta
It was replanted in mid-April and a good stand was obtained. However, the plant
were never very thrifty and there was moderate virus infection, both yellow mosa
and crinkle virus.

Land for fertilizer trials was not available at Delhi until mid-May. The e
periment was planted there on 16 May, 1968. Variety Jalgaon J-781 was heavily
infected by crinkle virus symptoms and did nou set seed. Whether this was due t
climatic conditions or virus infection could not be ascertained. Variety T-1
made good growth but in late June when it should have been harvested it had not
yet flowered. It then started growing again and this late growth was heavily
infected with yellow mosale virus, so no yleld was obtained. Pusa Balsakhi made
good growth. Details of the experiment and data on this variety follow,

A split plot design was utilized with varletles and between row spacing in
the main plots and within row spacing and fertilizer levels in the sub-plots.
Plot size was 1.8 x 3 m. There were three replications. Between row spacings
were 20 and 30 cm., within row spacings were 2.5, 5, and 7.5 cm., fertility
levels were no fertilizer, 50 kg/ha of N and P205 and 100 kg/ha of N and P205.

The crop was harvested in four pickings. When the ralns came, there was a
problem of slightly immature seed germinating in the pods. Desplite this when
maturs pods were picked and utilized immediately for the Kharif planting, the
gseed was dormant. There was no difference in yield due to treatmeni. Lack of
fertilizer response could have been due to the fact that tlie crop followed a
heavily fertilized wheat crop. Ylelds are reported in Table 90.
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,‘Table 90. Effects of different between row and within row spacing and fertility
- levels on yleld of mungbean variety Pusa Balsakhi, Delhi, Summer, 1968,

Fertility Level Within row Yield in kg/ha
:vggéha N & P205_ ) spacing in cm. Row spacing (cm.)
' 20 20
0 2.5 950 664
5.0 955 646
7.5 874 524
50 2.5 855 . 4o9
5.0 806 376
. 7.5 645 679
100 2.5 874 551
5.0 - 751 553
7.5 598 377

The most interesting observation about all of the summer trials is that all

- varieties made poor growth when planted in March, better but not good growth when
- planted in April and good growth when planted in May. Climatic factors appear. to
be involved and these are being tested in growth chambers. B

B. Foliar application of Phosphate:

An experiment was laid out at Delhi and Pant Nagar to study the response of
mungbean variety Pusa Baisakhi to soil and foliar applications of phosphate. The
experimental design is the same as that reported under Kharif 1968, vield data 1
shown in Table 91 for Delhi. As with the spacing fertility trial the high level
of residual phosphorus from the preceeding wheat ‘crop may have precluded getting
any response. The Pant Nagar planting was lost to a caterpillar attack. :

Table 91, Effect of different doses of phosphates applied through soil and o
foliage on yield of mungbean Variety Pusa Baisakhi, Summer 1968, Delhl

» P205 Treatments Yicld kg/ha
Control ' 624
25 kg/ha - all foliage : 608
50 xg/ha - all soil ' 762
50 kg/ha -~ 1/2 soil and 1/2 foliage ' 674
50 kg/ha - 1/2 foliage T2h
75 kg/ha - all soil _ 663

75 kg/ha - 1/2 soil and 1/2 fcliage . -803. -

100 kg/ha - all soil 718

100 kg/ha - 1/2 soil and 1/2 foliage TAar

S. Em+ , Co285
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| C. Water requirement of summer Mungbean: o -

An experiment was designed to determine the water requirement of two varieties
of summer murigbean variletles T-2 and Jalgaon 78l. The experiment was planted in
early March. Both varieties flowered and set seed. However, vegetative growth
was slight, the plants grew only 3-4" tall and produced but 3-4 pods per plant.
Even with thils low yield per plant a falr yileld could have been harvested with
high enough plant populations. No conclusions were drawn on water consumption
and efficlency. . v

D. Pot experiment on placement of phosphcrus:

. A pot experiment was conducted to study the effect of three levels of .
phosphorus (25, 50 and 75 kg/ha of P,0_) and give methods of application (mixing _
in top 10 cm., placement at 5 cm., 18 ém, and 15 cm. deep) and half soil + half
foliar on moong (variety Pusa Baisakhi) at Delhi. Four plants pex pot were
maintained. Randomized block design with three replicates was used. Sowing was
done on April 24, 1968 and the crop was harvested in eight pickings starting from
June 10 to September 15, 1968.

Different levels of P 0. did not have any significant effect on yield of
moong. Various methods of agplication, however, had significant effects. Place-’
‘ment of 10_to 15 cm. gave the best yield (23.61 gm/pot and 24,64 gn/pot). There .
was a significant interaction between different levels of P.O_ and methods of
application., Placement st 15 cm. below seed and 50 kg/h o% ? O. treatment
yielded maximum (25.63 gm/pot) as compared to 1/2 soil + 1/2 tﬁrg foliage at 75

kg/na of P 0 5

E. Summarization of Summer Season 1968 results:

The results with the Pusa Baisakhi mungbean at Delhi as well as results
obtained by university sclentists at Hissar and Pant Nagar on selected mungbean
varieties show that this crep has potential as a summer crop., However, our
results as well as observations made on several cultivators fields indicate tke
need for extreme caution in recommending pulses for the summer season. The
fallures with chickpea, and with several varieties of mungbean at various planting
dates point out the fact that there are environmental effects which influence per-
formance and that these vary from variety to variety. Also water use is much
higher and an assured irrigation supply 1s essential if the crop is not to be lost.
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. Kharif 1968
. During Kharif 1968 soil and crop management experiments were conducted on

fertilization, plant density, foliar nutrition, chemlcal weed control and f‘
influence of simazin on protein contenc. These trials were conducted at Delhi,
Hissar, Hyderabad, Kanpur, Ludhiana and Pant Nagar. The crops studied were
mungbeans (Phaseolus aureus), urd beans (Phaseolus mungo), and plgeon pea
(Cajanus cajan) and cowpea (Vigna sinensis) ,

A. Fertility - Spacing Experiments:

1. Pigeon Pea (Cajanus cajan)

. A fertility spacing experiment was conducted at Delhi, Hyderabad, Kanpur, ' -
- and Pant Nagar. At Hyderabad and Kanpur the experiment was identical to the -
spacing fertility experiments ‘described Tor rabi crops. #t Delhi and Pant Nagar
a slightly different design was used as described below.

At Kanpur and Hyderabad both lcng term and short term varieties were tested.-
The commonly grown pigeon pea is the long term one, but last year s results in-
dicated that ihe short term varieties, if properly managed would compete favorably
with the long term varieties. Testing of long term varieties at Delhi and Pant
Nagar 1s precluded because of danger of frost.

The results of the trials with short term varieties is reported here, the
results of the long term varieties will be reported with the 68-69 rabi crops.
Variety T-21 was planted at Delhl and Hyderabad. At Kanpur three varieties were
used, T-21, T-7, a long term variety with erect habit of growth, and T-17, a
long term Varlety with a spreading habit of growth (Figure 37). At Hyderabad
variety T--17 and T-21 were planted. In addition a trial was conducted with three
short term lines from the germ plasm, No. P-4758, P-4785, and P-4839. The ,
experimental layout was the same as the T-21 spacing trial at the high fertility
level so that results would be directly comparable with the T-21 trial. Spacings
with the long term varieties were 90, 120, and 150 cm. between rows and 40, 60, -
and 80 cm. between plants within the row. Zth the short term varieties between
row spacings were 60, 90, and 120 cms., and distance between plants within the
rows was 20, 40, and 60 cm.

At Kanpur flood destroyed most of the crop. Replanting was accomplished but:
the replants did not catch up with the original planting., In addition a wilt-
like disease not previously rcported (which is described mora fully in the

pathology section) destroyed most of the plants remaining from the original
planting. Therefore no meaningful data was obtained from the Kanpur location.

Planting dates were last wéek of July at Delhi, first week of July at
Hyderabad, week of June 17 and July 1 at Kanpur, June 14 at Pant Nagar, July
10-13 at Hissar and July 20-21 at Ludhizna. -In Delhi the same dlsease mentioned

'



Figure 37. Plgeon pea varleties.
Left: T.7, tall, erect, late maturing (250-300 days).
Middle: T-17, tall, spreading, late maturing.
Right: T-21, short, semi-spreading, early (130-150 days).



;labove wiped out the entire experiment. There was no monsoon in Hyderabad this
;fseason and irrigation water became unavailable after mid-August. As a result all
"+ ylelds were extremely low. There uere no yleld differences due to fertility

" levels in the T-21 trial. There were yield differences due to between row and

- within row spacings. However, because of the poor growth the plants had not

- filled in the rows in any of these spacings. Results of spacing effects for botr
_the germplasm trial anc the T-21 trial are consolidated in Table 92,

' 22912_22- Average yield -of treatments (kg/ha,. T-21 and germplasm lines, pigeon
B pea; Hyderabad, 1968,

BetweenRow .. . | Within Row
' Spacing;(em)“;ig;? O Varieties o ’ Spacing (em)

‘ _;‘fgp-u758 P-u785 P-4839 T-21 Mean . 20 4O 60
93 ™ 369 682 684 1035 579 4kl

B2k B3 266 M2 k3h 650 372 280
. S s % B % 8 %
Mean: 638 510 2th 496 Mean AT A2b 3L

Vithin Row Spacing < 996 840 405 - 697  TAT

L0502 . 536 . 235 M52 oy
;,417i'”'”*-334 181 3 L
. Varieties Between Row Spacing - Within Row Spacing
""f‘s E. /M + . 106 - ..62 ks
CD. 5% . e . 181 129

'ngt'Pant Nagar response of pigeon pea (T-21) to three fertility levels and
_three plant population rates was tested for the second year. The treatments con-
sisted of three within row spacings 20, 33, and 66 cms. .calculated to gilve plant
population rates of 30,000, 40,000, and 50,000 plants per hectare, three between

row spacings. 50, 75, and 100 cm. and three fertility levels 3ON+UOP+20K,
_ 60N+80P+40K, and 9ON+120P kg/ha each of actual element. Data are shown in Table

93.

Data in Table 93 show that there was no significant difference in yileld
between 40,000 and 50,000 plants/hectare (2038 and 2050 kg/ha). These treatments,
however, were significantly better than 30,000 plants/ha (1904 kg/ha). 'As regard:
the effect of between row spacing, the ylelds were the same in the 50 and 75 cm.
row spacing (2108 and 2036 kg/ha) which were higher than the yield (1850 kg/ha)
in 100 cm. spacing treatment "


http:spacings.50

Effnct of Varying plant population rates, row spaeings, and fertility :

Tablea92.
R "“levels on the yield of ‘plgeon peas, Variety T-2l, Pant Nagar, Kharif,

1968, | o
i Within' row '3?‘, . Yleld  Between row Yieldr S
seacina_ em) /. kefa ©_spacing = keha e

e S wkb . s0 a8 a j\‘:
CBBL 0038 R R S (- MR 2036 a-
g320;~j;5" - 20508 .0 1100 1850 b
101 FER ~;,~‘ 101

'fNété-- Same letter denotes that “the treatments do not
o differ significantly amongst uhemselves.,:;; %f :

R There Wae 1O effeet due to the various fertility levels.. This is in agree- :
;”ment with last year's results. However, Yields this year were lower than last

:year's. This is attributable to heavy hail storms on October 1 and 2 whidh
ﬁ*knooked off many blossoms., - - » |

2. Mungbean (Phaseolus aureus) and Urd bean (Phaseolus Mungo) ..

: Beoause of the similarity of growth and cultural practices these two crops

- 'will be treated in one section. Fertility spacing experiments on mungbeans and
‘urd beans were planted at Delhi, Hissar, Ludhiana, Kanpur, and Pant Nagar. Short
term varieties were planted at Hissar, long term varieties at Ludhiana, Kanpur anc
. Pant Nagar, and both long and short term varieties at Delhil. . Experimental design
~was the same as described for pigeon pea at the first location except that plot
size was reduced to 1.8 x 4 meters. At Pant Nagar the experiment was modified
somewhat to fit local conditions. Between row spacings from short term varieties
were 15, 25, and 35 cm. and within row spacing 2.5, 5, and 7.5 em. In long term -
varieties the between row spacing %0, 45, and 60 cm., and within row spacing 5,
10, and 15 cm. at Ludhiana and Pant Nagar. At Delhi the same spacing as with the
short term varieties was maintained. At Ludhiana because of the sandy nature of

- the soll, nitrogen was applied in split doses. Varieties used were: at Delhi

. short term mungbean T-1, Jalgaon, 781, and Pusa Baisakhi, long term mungbean 6009,
short term urd bean T-9, and long term urd bean T-65 and 1-1; at Hissar short tern
nungbean varlety Jalgaon, 781, and short term urd T-9; at Kanpur long term mng-

. bean 6009; at Ludhiana long term mungbean 5% and long term urd 64; at Pant Nagar
t-long term mungbean 6009.

: Av Delhi none of the varieties gave good growth. Several trials were. S
_completely lost due to nematode damage. In the varieties that survived growth’“’*
g;Was poor and stand too spotty to get any information.

o At Kanpur the orop was oompletely washed out by 8, flood resulting from heavy
r,?rains. '




o Data £rom the trial at Hissar in Table 94 shcm that ‘olose wi pla
o spacings generally depress ylelds while row width has little T no’ effect.‘”' Thes
- data are also shown in Figure 38. R T

k,Table oli, Effect due to between row ani within row spaoings on the.-yie.ld of urd
R ‘ “bean at Hissar, Kharif, 1968 T R FE e ’
, Spacings (em.)

"Between row -Within row
o1 T 2
15 -

Yield of Urd beans (kg[ha)
1009 &b
_‘_g:1053 ab
972 &b -
925 ab

© BUBD.

11099 &b

318

Data in Table 95 (Interaotion Table) reveal that with high _ertility (2-2-0
the yield is 1200 kg/ha compared to low fertility and high population (000) 857
kg/ha. The reason is self-explanatory. Secondly, with high fertility and high
population (0-2-0) urd beans yielded 1026 kg/ha and with low fertility and low
population, the yield was 1633 kg/ha. The high yleld with low fertility treat-
_,ment. 1s explained by the initial fertility status of the experimental field.

Table 95, Effects due to different fertility levels (Main Treatments) and row a
plant spacings (sub-treatments) on the yleld of urd beans Variety T-9
a'h Hissar, Kharif - 1968.

Yield in kg/ha

o f"‘""'?-“:s'pacing s ‘ Fertility Levels (k
.- Between row Within row . eaoh of N, P205 and K,0 of actual element
o “(emd) (cm.) 0. 50 100 '
CTIBL R e ,' 857 620 1026
RT3 R 6T 1072 1275
e s
1320

,' gz
o 632’




Flg 38 Efrect of between row and wuthm oW s
- (T-9 Variety), HlSSAR Khurlf 1968




?At H:lssar in 1968 the growth of urd beans was’ better than that of mungbeans
“Last year at this location the reverse was true, With the closer within row
‘spacings with urd beans the yleld decreased with the 2.5 cm. spacing this year.
With mungbeans where the growth and yleld was poorer this effect was not noticed.
- Although more years' data are needed, 15 x 7.5 cm. appears to be a good spacing
pattern for getting maximum yield in a poor sesson without decreasing yleld due
to crowding in a good season. Wider than 7.5 cm. within row spacings need to be
investigated. The poor growth of mungbean J-781 at this location precludes any
conclusions. Data are given in Table 96.

Table 96. Effects due to between row and within row spacings on seed’ of mungbean,
Variety J-781, Hissar, Kharif, 1968

Yield (kg/ha)

; Spaoing (cm.) S Fertility Lei/el(kg/ha of N, P205, KEO)
.Between TOW: W:Lthin row 0 . 50 ‘
1 a2 8 139 197
1B B0 68 112 171
15 ST 106 19 217
25 53 156 81
- B0 79 .16l 142
15 3 117 161
2B 78 17 - 98
5,07 139 147 - 173
=TS 159 113 171’

: No. stat'istidal -significance.

At Ludhiana the results with mungbean (No. 54) were too low to:make.any
valid concl'usion. ‘Results are given in Table ¢7.

With urd variety No. 64 ylelds were also low although somewhat higher than

wtrnm !l Al An and ahawrad o Aaanansa wlfth Panti14+der 1n1'n1ﬂ {Mahla OR‘

161



Tableg[ Effects of between row and within row spaoins
e Variety No. 54, Ludhiana, Kharif, 1968

Spacing (cm.) L -
Between row Within row . Yield (xg/ha)

5 1908

10 LS. 169 abed
15‘ L T . ’.’ ‘ 176 aebc .
5 155 abed

24 a
201 a

137 cd

e C.D. % T 47 kg/ha
" Note:' Same letter denotes that the treatments do. not differ
A significantly amongst themselves. ' o

;i-Table 98 Effects due to fertility levels on yield (kg/ha) of :urd beans“'
Variety No. 64, Ludhiana, Kharif, 1968 ;

Fertility levels (kg/he.) : Yield (kg/ha)
S S 353 ab o
100 n 322 b i
8. Em, - kg/ha
83 kg/ha

One reason for not getting any response to N, 2 5 and K 0 could be the
high fer‘bility status of ‘the soil.' L

‘...

SR At Pant Nagar the experiment consisted of O, 25, and 50. kg/ha each of N an
K0 of actual element and O, 50, and 100 kg/ha P,0. of actual element three
. .'bg'tWeen row spacing (30, 45, and 60 om. . The threé within row spacings were



http:response.to

18.5 om., 9.25 om., and 4.6 om. to get 180,000, 240,000, and 360,000 plant i icn
populations per hectare. There were, thus, thirty-six treatment combinations: ;..
:‘.19,1'(1.:01:1"1: in a single split plot design with three levels of each factor. - S e

- Data are analyzed and interpreted in Table 99, -

ffTé.bie ~ '.F'-.Effect of different fert:llity-levels", : row'fv'spacihs's%and@l.ant 'ﬁbpﬁia—:: Y:‘.;j
SRR - tion rates on yield of mungbean (T-6009) at Pant Nagar,Kharif, 1968, .

/‘Yield':. .. population  Vield

_‘ -féftility‘i‘evgls Yield - Betweenirow -

j—Qehe)  (igha) - speoing(om) - (kg/hs)  por heotare  (kgha)

ol
Ly

180,000 - 526
.. 2,000 &97
360,000 - = 516 s
S féf;;«
R

B0 25 mp ot ys
- UPUmest  stguftomt
b

- Data in Table 99 show that maximum yield (547 kg/ha) was obtained from control
treatment and the increasing fertility levels showed significant reduction in
Yield. As regards row spacing, Increasing spacing resulted in significant increase
in yleld of mungbeans. Lowest plant population (180,000 plants/ha) gave the high-
est yleld of 526 kg/ha. With increasing plant population, there was a significant
Tsduction in yield. '

: © 4, Cowpea (Vigna sinensis)

PR »

.~ .The same experimental design as used with mungbeans and urd beans was o

~ initiated in Delhi with cowpea variety Blackeye-7 and Meshed. This crop had the
same poor stand and unthrifty plants as reported for mungbean and urd bean ‘

. becauge of nematode infestations. o

B, _ Fertility - Inoculum experiment:

. l " Pigeon Pea (Cajanus ca.jah)

f "F»‘kertili‘ty - Inoculum experiments were conducted at Delhi, Hyderabad, and .' S
Kanpur. Details of the experiments were- the same as that described for the rabl.

-erops - Factorial Randomized block design with 0, 50, 100 kg/ha. N, P205,'M_‘Ké.:‘,)'3f‘»:[“ .




and rhizobial inoculation having plot size 3.6 x 4 m. was used. Fertilizer was =

broadeast before planting and worked in with dise or rototiller. Inoculum was
standard commerecial peat base product applied immediately before planting with

a sticking agent (supplied by Nitrogen Co., Milwaukee, Wiscensin, USA). Between
row syacing was 60 cm. for short term and 90 em. for long term varieties, within
row spacing 20 cm. for short term and 40 cm. for long term. Varieties were same
as reported for fertility spacing trials at each location. A modified design

was employed at Delhi.

" At Delhi the experiment was wiped out as described under fertility spacing
“experiments. At Kanpur the same problem of flooding and disease Was.present as;; -
in the spacing experiment. Results of long term variety will be reported with

. the 68-69 rabi, ST o

Therefore no data was obtained with short term variety T-21 for either of !
these two locations. ’ . : v : ' s

- . At Hyderabad one replication was eliminated due to a sterility disease. Thig
has not been identified but is not the common sterility mosaic virus. Yield was
obtained from three.repliqations, but the growth and yield was poor due to lack of-
irrigation as was the case with the spacing experiment at this location. There
was significant interaction between N, K, and NPK as shown in Tables 100 and 101:: -

~and Figure 39,

Table 100, Effects of different levels of N and.K on the yleld of pigéon pea
(T-21) at Hyderabad, Knarif, 1968, . foSalne s

o 5o 10 Inoculum

S 8 My e 02t mg
' B3 BBl . M3 . 53
St =

"“; 555?
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Interaciion effect of N, Po05 and Ko0 on yleld of PigeohyliﬁF '
. pea (Cajanus cajan) (T-21) at Hyderabad - Kharif, 1968,
| Yieid (kg/ha) Treatment : !ieldbgkglhgi.
e j _ kg/ha : - R
kK20 % N P05 K0
o o ss; 100 0 0 - 826 .
0 50 .70 410 . 100 0 50- 406
‘10t o100 o0 1000 . 530
a0 as
100" 50 .ise3
o0 w0 sw
10 0 666
1000 200 50 - 361
100 160 100 550
e 0 0 458
' Imoe . 05 S0 . 558
Inoe. . 0 100 661
Tnoc. 50 O 416
=Inoe: 50 50 A:{639
Inoc 150 100 559
Inoc. 100 O 395
Inoc 7100 50 422
Inoc 100 100 373

" E.Em. + 87 kg/ha,
C.D. 5% 245

" Yield with different N and K20 trecatments ranged from 221 kg/ha (NoPsoKp)
. to.826 kg/ha (NygoPoKo). There was an increase over control due to 50 kg/ha N
.+ treatment. There was no increase over control with rhizobial innoculation nor
' over 50 kg/ha N with 100 kg/ha N. There was an increase in yield due to K

- application in the absence of N and a decrease with 100 kg/ha.

Several interesting observations were made on Variety T-21 this season.
Plantings made by project personnel and others were observed with planting dates
from mid-May to early August and latitudes from Hyderabad (170) to Pant Nager

1 (299). T-21 this season always flowered in the second half of August, late
plantings being no more than two weeks later than early plantings., Maturity also
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Flg 39 - Interachon of NK and NPK on Plgeon pea Vonefy T-2'l), HYDERABAD ldtanf 1968




. appeared to be faster at the lower latitude. However, the drought at Hyderabad
undoubtedly hastened maturity so this cannot be ascertained without further
observations. At Hyderabad this variety segregated into-two separate plant
types - one shorter and slightly earlier in flowering. At Delhi this difference .
in plant type was less noticeable. At Pant Nagar only the difference in flower-
ing was discernable. _ '

2. Mungbeans (Phaseolus aureué) and Urd beans (Phaseolus mungo)

Fertility inoculum trials were conducted with mungbean and urd bean at the
same location using the same varieties reported under fertility-spacing trials.,
Experimental design was the same a: chat described for previous ocrops except
that the plot size was reduced to 1.8 x U4 meters. A modified deslgn was used at
- Pant Nagar. At Ludhiana because of sandy soil N was applied in a split dose.

s At Delhi and Kanpur the entire crop was ruined as described previously. At
Hissar there was no effect due to treatment with mungbeans. Yields, which were
very low, are reported in Table 102. (See discussion under spacing trials.)

,Table 102, Fbrtility—Inqculum Trigl, mungbean, Variety No. J-781, Hissar, Khariﬂ

" Yield (kg/ha)

Lévels of N, Yield  Levels of B0 Vield . Levels of K0  Yieid

_Gghe) T (eha) 20 7 (ge) = T
50 W50 0 w50 Bl
1000 e oup 100 ko 100 R TR

Differences werenot statistically signif:lcan

' With urd bean T-9 there wes no éffect of treatments but there was negative NK
interaction,  The 100 kg/ha K treatment without.nitrogen gave the highest yleld.

j<(rab1§ 103, Figure 40.)

PR X Ludi\;iana yleld was low with mungbean due to nematodes and urdbeans due
‘to.virus. - But agein the interesting effect of NPK interaction with low yields. .
(Tables 104 ‘and 105 and Figure 41). o - Sy ' R

3

61



o Lévelsl of K0 - Yield (kg/ha)

*“7,748“‘

| '1193
s. "Em. 4
CD. 576

(kg/ha) 2 Levels of N (kg/ha)
- 80 400
898 - 979;3&
95T 936ga;'
54 kg/ha
148 kg/ha :

. Table 103. - Interaction effect due to different levels of N and K
T (ke/na) of urd beans, Variety T-9, Hissar, Kharif, 19

Ino cul ation

T3
875 &
752

“mgble 104, Fertility Inooulum Trial urd bean, late variety No. 64 Ludhiana,

Kharif , 1968,

Yield (kg/ha_,l

N, P, K Interaction

Levels of N, Yield

(rg/he)® s ¥ L ghe)
