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operations roftheA, considerable hange took place in_ e projectin Iran
 

dnring 1968.
 

The fourth 5-Year Plan went into effect on March 21 and with it the Govern­

ment of Iran, through the Plan Organization, increased its support to pulse crop
 

research from an average of Riald 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 hare 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 existed 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 breeder's
 
of 1968, leaving the RPIP team in
position with RPIP/New Delhi during the summer 

Iran without a breeder. 

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 agencies such as Pahlavi University,
 

Dez Irrigation Project and Ghazvin Development Project.
 

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 combined 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 supported by funds
 

from the U.S. Regional Project through a Cooperative Agreement. Since the 1968
 

season Plan Organization funds and those from the University itself became
 

available and very little of the money available from the U.S. program was used.
 

Separate reports have been prepared by the Pahlavi University staff.
 



Active cooperation, was' :also. given by, the •staff of .Dezilot.the Projectin 

'I nuzestan and the I:sraeli,.and- Iranian "Sffofthe/.Ghazvin Development Project. 

In 1968. 

Several varieties of pulse crops named by the Iran Ministry of.Agriculture 
were 

and seed was grown in seed multiplication blocks on government 
farms.
 

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

Resistance was identified to major diseases in chickpeas, lentils .and
 
cowpeas.
 

Recommendations for pest control .schedules 
were made.
 

Preliminary screening showed possible _resistance to bruchid in cowpeas 

INDIA 

Project activities in.India in 1968 continued to be hampered by a seriouslack of facilities. Facilities of land and laboratories at the Indian Agri­cultural Research Institute in are
New Delhi totally inadequate for a U. S.team to do active research. The pressure for the land of the research farm is so great that hardly any of it can ever be taken out for uniform cropping. Inaddition priority for the good land is invariably given to wheat, maize,
sorghum and rice. 
Out of five crop seasons since 1,966, the pulse project has
seen four complete or near complete failures. Laboratory space was to be
provided by the construction of a Pulses Research Laboratory at IARI as
provided in the Memorandum of Understanding between the Government of India

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 Universities 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 itself.
 

The capability, technical as well as organizational and administrative,''to'carry on a program is certainly present in India. 
The presence of the U.S;o 



*
.,teamihas provided the stimulus to mobilize it.: Continued.presenoe of American
 
-scientists will help to keep it,moving -andprovide material and other assistance 
Jfor: a stvoiig country program. 

'During 1968 the question of local'rupeefunding for the.U.S. team was
 
raised and this has brought the matter of its function as a regional research
 
team vs. country support program in fodus. This matter is still in the process
 
of being resolved.
 

-The second annual workshop of the AICPP was held in April 1968 while 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 considerable 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 yields in
 
chickpeas; nematode infestations, severe monsoon flooding, new as well as known
 
diseases for which there is no treatment or resistance limit and untimely
 
windstorms which halve the yield of arhar limit the crops.
 

In spite of these hazards trials showed that:
 

(l) Proper spacing between and within rows increases yields.
 

(') Fertilization with N, P,;and K shows responses.
 

(3) Planting on .ridges or beds is advantageous particularly when.Water­
logging is a problem.
 

(4) Withproper pJ!ant 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. 

(5) Trials with pulses during the dry early summer season between rabi 
harvest and kharif planting showed that pulses are more sensitive to environment
 
than was previously believed.
 

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 in about half
 
the time of presently grown varieties, are smaller in-plant size and produce
 

"ilU
 



high yields. 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 crop.

Three such varieties are presently undergoing yield tests.
 

(7) Resistance to gram blight (Ascochyta rabeii) may be available in.
varietles brought in from Israel. Thus far no permanent resistance to this very
serious chickpea disease had been found. 

(8) Resistance to Fusarium wilt in pigeon peas is location dependent,
indicating pathogen races. 
 This would explain the susceptibility to wilt of.,

varieties developed with wilt resistance.
 

(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.
 

(10) Bruchids, the most serious pes-ts of pulses in storage, can be.
 
controlled by good pest control in the field prior to harvest to limit popula­
tions coming in with the seed. 
Good control 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 freefrom several insects as well as diseases. A variety of lentil from Iran appears
to have resistance to one species of bruchid (Callosobruchus maculatus). 



I1NTRODUCTIO. 

This reportoontains the details of the research program of theiRegional
 
Pulse Improvement Project in Iran and India during 1968.
 

A summary of result3 for 1968 was prepared earlier as a separate report. 

The Regional Pulse Improvement Project originated in 1963 as the result of
 
a Participating Agency Service Agreement between the U.S. Agency for International 
Development (USAID) and the U.S. Department of Agriculture, Agricultural Research 
Service (ARS). The purpose of this PASA was to have ABS personnel do research on 
the grain legumes (pulse crops) in the Near East, South Asia and Far East regions
with the objective to improve production through better varieties and production 
practices, and to help establish-continuing 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 
available. 

A Memorandum of Understanding with the Government of Iran was signed in May,
1964, providing for participation in project operations of the Plan Organization, 
the Ministry of Agriculture, and Karaj Agricultural College of Tehran University.
A Cooperative Agreement was signed to provide for U.S. reimbursement to Iranian 
agencies for personnel provided in addition to the counterpart positions to be
 
filled by the Plan Organization. A similar agreement was formed in 1966 with the 
Pahlavi University in Shiraz for cooperative research. Project operations

started in Iran in August, 1964. 

In India, the Memorandum of Understanding was not signed until April, 1965. 
To counterpart the Pulse Improvement Project, the Council of Agricultural Research 
of the Indilan Government initiated the Project for the Intensification of 
Coordinated Research for the Improvement of Pulses at the Indian Agricultural
Research Institute, New Delhi, and six regional centers and sub-stations throughout
India. The first American personnel arrived at post late in 1965. The first full­
time counterpart 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 agronomist coordinator and administrative officer. A biochemist 
was added to the team in India in early 1968. 





VAR EIAL IMPROVEMENT
 

Karaj (Karaj College) 
Dr. Kenneth H. Evans+ 
Dr. Cyrus Amirshahi 
Engineers Jamshid Jaffari, 

Mehdi Khosrowshahin, Ali Ellini,
 
Mohammad Moadab, and Taghavi 
Bayat 

Seed and Plant Improvement Institute 
Ministry of Agriculture 
Engineer Parviz Parvaneh 

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

Lentils 

The lentil germplasm was transferred to Pahiavi University and evaluated 
there. "The more promising lines and-seleotions were grown in Ghazviii in 
cooperation with the Ghazvin Development Project and"at Karaj College. 

Yield Trials (Tables 1 - 5) 

Preliminary yield trials were planted at hazvin and KaraJ. Several large': 
seeded types recently obtained from Chile were included. Some large seededtypes 
produced-large yields in Ghazvin, but ranked low in Karaj. 

Advanced yield trials were planted at nine locations. Yield results are 
presented for three locations. Isfahan types .oontinue to produoe'morethan ; 
large seeded types at Karaj and Varamin. At Ghazvin, both seed types produced 

Chickpeas (Cicer arietinum) 

9inrmplasm
 

Chiokpea germplasm and selections, were grown at Shiraz and Keraj. !Two,,,". 
strains of chickpea reported to be resistant to blight (Ascoohyta rabeii) were 

+Left Iran, May, 1968 for transfer to RPIP/New Delhi. 



obtained from Israel with four other improved varieties. 

Yield Trials (Tables 6-24) 

Preliminary yield trials of promising selections were conducted at Ghazvin, 
Shiraz, and Karaj. The data for Karaj and Ghazvin are reported here. Shiraz data 
is reported in a separate publication by Pahlavi University. Advanced Yield 
trials were conducted at ten locations. Varamin, Ghazvin, and KaraJ results andia 
.ummary table of Ministry of Agriculture yield results are presented. Accession,.,, 
Number 12-071-05451 was increased by the Iran Ministry of Agriculture. The yield 
of Accession Number 70-071-05451 was slightly higher than average. 

Beans (Phaseolus vulgai..) 

Germplasm 

The germplasm and selections were grown in Shiraz and Karaj for seed -iorase
 
and evaluation.
 

Yield Trials (Tables 25-34) 

Preliminary yield trials were planted at Shiraz and Karaj. At Karaj, several 
strains produced larger yields than Accession Number 65-071-0046, Pinto 114:,or,,, 
Pinto 111, but were not outstanding for two years. 

Advanced yield trials were grown at eight locations. Data are presented for 
Varamin and Karaj. Data for Shiraz is presented in a separate publication by 
Pahlavi University. Yields -nd percentage protein were higher for all tests at 
Karaj than at Varamin. Accession Number 65-071-00446 is susceptible to disease 
and yielded poorly in the pinto yield trials at Varamin and Karaj while Accession 
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 
yield trials of red and white beans. All of the varieties are susceptible to bean 
common mosaic virus.
 

Broadbeans (Vicia faba) (Table 35) 

replicated yield trial of fifty-six strains of broadbeans was planted at 
the zestan Development Trial Farm. Yield, disease and agronomic characters 
Were ated. Yields ranged from 4400 kilo per hectare, to less than 1000 kilo per 
heotare. Local strains were highest yielding. 

Cowpeas (Vigna sinensis) 

Germplasm 

The germplasm collection was evaluated at Shiraz and more promising' seleotions 
were also grown at Karaj. ,"".•',. - ". 

,4
 



•Yield Trials (Tables 36-38) 

Yield trials were planted at eight locations. Results from the preliminary
 
yield trial at Karaj and the advanced yield 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 yield 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 and Karaj.
 

Yield Trials (Tables 39-41)
 

* Yield trials were grown at six locations. The results from Varamin and Karaj 
are presented here. A preliminary yield trial of 64 selections was grown in KaraJ. 
Two mungbean strains were increased 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. (Accession Numbers 48-157-l0307 and 48-069-10075.) 

Additional germplasm was received from various sources. Six improved strains 
of chickpeas were received from Israel, two of which were reported to have 
resistance to 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 filled. Among themwas
 
215 chickpea lines to the Atomic Energy Research Station in Puerto Rico (Dr. 1oo),
 
70 strains of lentil, beans, and cowpeas to Turkey (Mr. Nibat Canitez) and
 
requests from African countries.
 

The Plant Breeding and Genetics Department of the Pahlavi University in :' 
Shiraz has prepared a detailed report of the work carried on as part ofthe totail': 
pulses program.
 



LeRend For Lentil Agroncmic Data Tables - 1 to 5 

Numbers 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
 

Research Division, ARS, U.S. Department of Agriculture, Beltsville,,.
 

Maryland, USA.
 

(3), Source indicates area of origin or area inwhich the seed was collected
 

(4) Plants per meter.is an average number of plants,per meter oforow based'''
 

on one meter sample per replication.
 

(5) Rated 1 to 9: 1 * Complete stand 9;-:poor stand -.. 

(6) Rated I to 9: 1 Vigorous plants 9 ,=weak plants 

r'(7) Days from planting to first opened flower. 

(8) Indicates number of days after planting the first pod i1n-plot"reached­

full maturity, ready for harvest.
 

-'(9)Indicates number of days after planting the whole plot was ready for
 

harvest.
 

(10) 	 Disease rated I to 9: 1 = Free from disease symptoms
 
9 * Severe disease symptoms
 

For diseases present see pathology section.
 

in'five pods'
.(11)'. Seeds/five pods indicates the average number of sdsee 


(2) Br - Brown; G -Green; R - Red; GR- Green and Red; -:1=Light : 

(13):Average welght (grams) of 100 seeds.
 

.(14) Yield in kilogram per hectare based on 5 or 10 square meter plots. 

(15) '.Protein percentage-based on total solids. Determined by Kjeldahl 

,.ethod.on two samples per strain, duplicate determinations per sample.'
 

() 	 Cooking time (inminutes) 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
 
Appearance, Maximum 9
 

Color uniformity - 3 to 0
 
Size uniformity - 3 to 0
 
Cooking uniformity - 3 to 0 

Smell - 6, 4 or 0 
Taste - 15, 10 or 0 

http:ethod.on


Table 1 Agronomic Data, Lentil Preliminary Yiel4 Test, Planted Apr1 7, 1968, RP'IP, &havin, Iran I 

(1) (2) (3) (4) (5 (6) (8) (10) (12) - ( 

Acoession Plants • 
Pl.to 

," t. ' Disease Seed 100 Yield 
Nuaber Source No. S O U R C Meter Stand Vio Mat. Rating Color Seeds Wt. Kg/iao. 
33-071-10406 ZanJan 43 3 3 73 2.0 OR 5.4 1536 
3.-071-1o414 
33-071-101419 
33..71-o045o 64165 

ZanJan 
Ohareh-Ahah 
Karaj 

38 
38 
36 

3 
3 
3 

2 
2 
2 

70 
73 
6 

1.5 
2.0 
2.0 

OR 
OR 
0 

4.6 
14.9 
5.3 

1516 
14414 
11432 

33-071-11024 4oB Isfahan 141 3 2 66 1.5 OR 3.4 1372 
3>o32-o9 
3>071-11102 

299,160 
2-44-9416 

Chile 
Fars 

38 
34 

3 
3 

2 
3 

69 
66 

'2.5 
2.0 

R 
R1 

5.3 
3.5 

1368 
1348 

3=071-11028 410 Isfahan 37 3 3 69 2.5 Ro 3.4 1332 
3-071-10o423 Moshan 37 3 2 70 2.0 OR 5.1 1312 
3>071-10430 Tabriz 37 3 3 69 2.0 OR 5.3 1308 
3>-07110581 Iran 140 3 3 67 2.0 Ro 14.7 1296 
3>-071-11023 
33071-10587 

2-12-14623 
19262 

Isfahan 
Karai 

37 
38 

3 
3 

3 
3 

69 
70 

2.0 
3.0 

R 
RO 

4.0 
5.3, 

1288 
1284 

33-071-10417 Ardabil 31 3 2 69 2.0 M 4.8 1280 
33-O7T-1o,416 Ardabil 37 3 2 69 2.0 RD 4.4 1256 
3>071-11080 
3>-15-10048 
3>-071-11103 

2-44-8717 
187,971 
2-44-9511 

Para 
Turkey
Fars 

32 
314 
33 . 

1 
3 
3 

5 
2 
2 

'69 
67 
66 

3.0 
2.5 
2.0 

Br. 
OR 
RD 

3.8 
.5.5 . 
3.8 

1236 
1232 
1224 

3>071-11027 
33071-10407 
33-071-11081 

4g 

2-14-6819 

Isfahan 
Ohareh-Aghah 
Pars 

33 
314 
41 

3' 
3 
3 

3 
3 
3 

68 
68 
70 

.2.5 
2.0 
3.0 

RD. 
RD 
OR 

3.5 
5.0 
3.3* 

1208 
1184 
1176 

3>-071-10420 Ardabil 50 2 3 66 2.0 0 14.9 1172 
33-071-10425 
33-)71-10415 

Ahar 
Ardabil 

39 
37 

3 
3 

2 
3 

71 
71 

2.5 
2.5 

-OR 
GR 

5.1 
5.14 

1160 
1160 

33-071-10582 
33-071-11021 

19218 
2-42-4470 

KaraJ 
Fare 

32 
35 

3 
3 

3 
3 

69 
67 

2.0 
3.5 

R., 
o 

5.6 
3.6 

1152 
11140 

33-071-101418 Ardabll 38 3 3 70 2.5 OR 6.0 1120 
3>071-10422 
3>-071-1120 106 

Moghan 
Isfahan 

42 
35 

3 
3 

2 
2 

71 
69 

3.0 
2.0 

RD 
OR 

4.14 
3.1 

112 
1108 

33-071-11090 2-44-8716 Fars 35 4 .3 69 2.5 r 3.14 1o76 
3>.071-11022 
33-01-10427 
33-071-10433 

2-42-4479 Fare 
ZanJan 
Ardabil 

39 
40 
38 

3 
:3 
..3 

23 
2 
3 ' 

67 
68' 
69 

2.5 
2.0 
2.5 

RD 
Ro 
OR 

3.3 
14.7 
4.3 

1072 
1060 
1048 

33-071-11109 
33.071-11016 
3>-071-10588 

2-44-8775 
2-42-1464 
19267 

Isfahan 
Fas 
maraJ 

35 
'40 
30 

3 
3 

-3 ' 

4.; 
3! 

69 
67 

73 

3.0 
3.0 
2.0 

, 
RD 
ORa+ 

3.4 
.3.6 
4.9 

1044 
10140 
1032 

3>w.071-10718 
33-071-10412 
33-071-1429 

20135 Ghouchan 
Moghan 
Mogan 

28 
36 
38 

'3 
"4 
'2 

' -

. 

3-
2 
11 

72 
70 
68 

3.5 
2.0 
"2.0 

RD 
OR 
RD. 

3.8 
4.5. 
14.8 

1028 
1024 
.1024 

3>07-1014 
33-071-10713 
3 0-11076 
3>-071-11078 
3>-071-11070 
33-071-.10436 
3>032-10210 

2-42-41467 
20180 
2-44-8713 
2-44-8714 
2-44-8719 

299,174 

Pars 
Ohouchan 
Pam 
Pars 
Pams 
Tehran 
Cile 

31 
32 
3 
26 
30 
35 

'38 

14- ., 

' 3 . 
3 

,4 
3 
3 
3 

2 
3 
3 
14 
4 
3 
2 

67L 
68 
68 
69 . 

72 
70 
68 

2.5 
2.5 
2.0 
3.0 
2.5-",: 
3.0 
:2.0 

OR 
R 
,i 
St 
Sr 

"Rd 

4.0 
4.6 
3.3 

.3.2 
3.1 

5.2 

1020 
1012 
1008 
976 
972 
960 

33-:32-10211 299,175 Chile 33 3 2 68 3.0 RD 5.6 928 
33-157-10431 
3>-071-11111 2-44-8778 

U.S.A. 
Isfahan 

o34 
36 

3 
3 

3 
3 

. 70 
70 

- '2.5 :. 
3.0 . .B 

4.4 
3.3 

920 
920 

33-071-11019 1405 Isfahan 36 4 3_ 69 . . ' 2.5 OR 3N6 86a 
33-032-10217 
3>-032-0202 
3>032-10208 

299,182 
299,64 
299,171 

Chile 
Chile 
Chile 

34 
33 
40 

3 
3 
3 

' 
2 
3 
2 

73.3 
7. 72 

70 . 

"2.5 
3.0 
2.5 

RO 
OR 
0 

14.9 
6.7 
5.5 

832 
.820 
812 

33-71-10126 
33-032-10222 
33-O71-11018 
3>032-10244 

299,187 
4o3 
299,215 

I0oy 
Chile 
Isfahan 
Chile 

314 
38 
34
35 

3 
3 
3,
3 

3 - '.67 -..-. 

2 .. 77 . 
4 .69. 
3 72 

-,2.5 

2.5 
,30

3.5 

OR 
RD 
OR'3. 
OR 

4.2 
5.3 

5.9 

812 
608 
696 
680 

3>-032-10245 299,216 Chile. 35 3 2. 75 2.0 OR 4.5 652 
3>-032-10193 
33-071-1o1410 
3>.032-10220 
33-032-1254 
33g-102 

-1 02 

299,115 

299,185
299,225
299,181 
299,224 

Cile 
2COy 
Cile 
Chile 
Cile 
Chile 

..31 
38 
6 

3l 

3 
', 3 

m 
". 

" 
.. 

, 

2 
2. 
3 
2 
331j rr 
2 

' " 

70 
66 

2.5 " 
2.0 
3.0 
25 

. 
5.
0 

R 
RD 
0 
R 

0 

.R26140 
14.1 
5 8 
5";4 
s e 

61 

-

520 
2 

LSD .05 - 216 



Table 2 Agrmomlo Data, Lentil .re" alnary Yield Test Planted April 3, 1969, RPIP, KaraJ, Iran 
Wz (2) ()3 () (6) (7) (8) (9) (10) (11) (12) ()(4 

Pl.to Pl.ta Pl.to Seeds 
Plants lot let Com. Disease per 5 Seed 100 YieldAooesesion 

Fl. Mat. Mat. Rating Pods Color Seeds Wt. KXgeo.Number Source No. S 0 U R C E AMeter Stand ViOr 
Br 3.0 12-44-87133 i.071.11076 Fare 30 2 2 52 83 111 2.3 9 

78 112 2.3 9 or 2.7 108233.071.11021 2-42-4470 Fars 40 2 2 54 
3 2 53 76 108 2.3 7 Br 2.5 108033-071.11080 2-44-8717 Pars .8 

112 2.0 8 BT 3.3 105833-071-11078 2-44-8714 Pars 37 2 2 52 77 
3,1.071-11090 2-44-8716 Fare 34 3 2 53 83 109 2.6 9 Br 3.1 990 
33071.11070 2-44-8719 Fars 29 3 2. 53 89 110 2.3 9 Br 3.3 944 
33-071-11109 2-44-8776 Isfahan 30 4 2 5 83 114 2. Br 3.0 918 

0 91833-071-11081 2-44-6819 Fars 32 3 3 54 70 108 3.0 2.9 
3,-071-11020 406 Isfahan 32 2 2 53 79 112 2.6 10 0 2.9 796 

9 0 2.9 786
33-071-11019 405 Isfahan 10 2 2. 52 73 115 3.6 

77 107 3.3 10' .0 2 78433-071.1I016 2-42-4464 Fares 1 3 2 53 
108 2.6 9 0 2.7 7733-071-110i4 2-42-4467 Fars 13 2 2 5 81 

3.7 69033-071-11111 2-44-8778 Isfahan 29 2 2 93 80 106 3.0 8 Dr 
33-071-11018 403 Isfahan 31 3 2 53 76 105 3.0 9 0 2.6 686 

33-071-11022 2-42-4479 Pars 36 2 2 52 75 112 2.3 9 " 2.6 678 
115 2.6 8 ,.8 63233.071.11024 108 Isfahan 35 3 2 54 73 

33-071.1o18 410 Isfahan 31 3 3 54 83 115 2.3 8 La 2.6 622 
13 2 2 52 73 116 3.3 7 0 2.9 52CF33-071-11027 409 Isfahan 

3371-M1450 6416s KaraJ 37 2 2 55 72 110 3.3 7 ''0 1.6 158 
- 2.8 10833-071-11102 2-44-9416 Fars 36 2 2 53. 73 107 3.0 9 

31 3 3 57 77 115 3.3 8 B 2.8 
3-O71-10718 20135 ahouchan 

35. 2 .2 53 75 112 3.0 7 - 0 1.2 10633-153-10048 178,971 Turkey 
104 4,3 8.> R .1 368

33-.71.10582 19248 KaraJ. 21 2 2 50 67 
4 34833- 71.o49 ,ahre-agaa 36 .3 2 51 71 113 3.3. 7 '13 

33-0,-10245 299,216 Chile 37 2 2 57 75 11 11.3 7 " 0 11.2 316 
3.11 32633-071-10417 Ardabil 23 3 3 52 71 ill 1.3 7 0f, 

3.3 9 0 4.4' 32433-o7-10588 19297 XaraJ 32 3 3 514 73 113 
2 52 68 97 3.0 .7 Q. 3.6 28833-C71-10433 Ardabil 30 3 

33 3 2 54 71 110 3.6 6 ' 11.1 28'33-071-10587 19262 KaraJ 
27. 3 2 55 74 116 1.3 5, 0 5.4 27033-0o32.0202 299,164 Chile 

33-032-10199 299,16o Chile 33 2 .2 55 77 113 1.0 7 0 4.4 270 
3 3 5 69 102 3.0 8 mr '3.3 26233-071-11103 2-44-9511 Fars 3 

8 In 2.8 25233-071-11023 2-2-4 623 Isfahan 35' 3 3 53 69 103 3.3 
33 071-0581 Iran 3 3 2 50 6 98 .3.6 . 7 RO 3.6 252 

39 2 2 52 71 105 3.6 7 .me 4.1 "24833-071-10425 Ahar 
1.3 232


33-071-.1427 Moghan 32 3 3 53 73 .103 .3 6 0 
39 3 3 53 73 106 3.3 8 0Gm 3.11 224

33-071-10407 Ghare-ahash 
2 52 71 107 N 9 0 4.0 211.33-0o10416 Ardabil 28 3 

3 2 52 64 94 3.6 7 0 4.7 204 
334071-10430 Tabriz 3 

106 3.6 6 0 4.133-032-10217 299,182 Chile 32 3 2 58 76 202 
6 0 .5.3 19833071-10136 Tehran 26 3 2 55 70 108 5.0 

28 2 2 53 68 107 3.6 7 0 3.9 19633-071-.i0o20 Ardabll 19433-071.10418 Ardabil 30 3 2 53 70 102 3.6. 6 0 1.5 
2 3 ' 3 54 75 103 3.6 7 R 3.8 190

33-157-10431 U.S.A. 6 '. 3.6 18630 3 . 55 68 99 1 .633-071.1014 ZanJan 3. 1843.6 9 . 3.1
N3-071.10713 2o36 ahouchan 33 51 '69 105 

30 3 3 53 69 107 1.3 8 " m ' 3.5 1803,3-071-1006 Zanjan 
0' 174
21 3 3 61 79 110 3.6 7 C" 11733-032-10258 299,224 Chle 1.6 ,16433-032-10254 299,225 Chile 37 .. 2 2 59 82 110 . 3 7 0 

71 99 4.0 6 .0 1.3 ' 16033-071-10410 Khoy .32 2 2 55 
2 2 53 75 112 3.0 7 . ' 11.2 150

33-032-10210 299,174 Chile 5 
32 2 P 5" 73 114 41.3 7 A1B 4 .5 13633-032-10211 299,175 Chie 

33.071.10427 Zanjan 313 3 52 63 98 "11.6 6 0, ' ' 13k 
0 ~ ?:'2 13233-071.10423 Mugan 30 .3 2 '53 69 97 .4.3 7 

74 115 .5.0 5 0 '5.5' "128
33-032-10244 299,215 Chile 29 3 3 59 

- 2 2 57 72 101 4.0 6. 0 1. 1.0. 
3 3- 032-10208 299,17" (ile 135 

2 58 70 101 4.0 . 7 . 4 "'110:33-0o3210m216 299,181 Chile '27. 2 
' , 30433-071-1412 Moghan .38 3 2 54 67 98 . 

'3 57 74 Il .1.6 ,8 B ):.71 100. 
33-032-1022L 299,187 Cile 34 3 
33-071-10415 Ardabil 23 11 2 52 66 97 11.0 7. 0 '. 96 

25, 3 2 55 7 113 .1.0 5 a . 5.2 , 9233.032-10220 299,b, Cile r 
33-071-10422 Moghan 29 2 2 51 61 97 -5.0 6 0 : 3' 78 

".0 6 , 0 .r 1.9- 7033-032-10193 299,145 Chile : 11 2 2 60 71 115 'A 
59 65 102 •'.0 8 ' 2.8 _0

33-071-10427 Khoy '29 13 3 
37
04% 
 1178~LSD -05-



Table3 Aon icDtLetlAdvance Yield Teat Planted'April 7',,196, RPIP, Ciazvin, Iran_.-

P1. to Pl.to.. 

Accession 
Number Source No. S 0 UR CE: 

- Plants, 
/Meter, Stand 

. 
Vigor 

.. st 
Fl. 

1st 
Mat. 

Disease 
Rating 

Seed 
Color 

100 
Seeds Wt. 

Yield 
KgAHec. 

3-07l-1009 --Ardabil 
33-o7-1o428 Mo 2an:j 
33-71-10435 Ghain
33-071-10421 Ghazvin 

33-085-11174 2-42-/4925 127 Lebanon 

33-071-10408 Ahar 
33-071-10437 Ghazvin 
33-071-10 5 209-91 Isfahan 
33-071-11175 2-42-176-6016 Arasbaran 

. 

. 

20 
25 
2 
19 

.3,,-

25;*
_25 
25 

2' 
3 
3. 
3 
3 
3 
3 
3_ 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

541 
55 
52 
46 
45 
56 
48
58 
39 

79 
81 
80 
72 
69 
81 
79 
.82 
67 

2.0. 
2.0 
2.0 
2.5 
2.5 

.2.0 
2.011 
2.5 
2.0 

-R 
OR 
RG 

GR 
R 

OR 

1r 
RO 

5.3 
5.8 
4.9 

5.2 
.2 

5.0 

1,O 
5.5 

13470 
131
1342. 

1340
1256 
1200 

114O 
1138 

33-071-11179 2-42-5933 
33-071-11178 2-42-6031 
3 o-07-0233-071-1032 

183 Iran Fars 
176 Azarbaijan 
MoghanArdabil 

21 
21 -
25 i28 

3 
3 
33 -

:3 
. 2 

33 

6 
52 
55--56 

-71 
77 
73.79 

2.0 
2.5 
2.0 
-2.0 

GR 
OR 
OR
OR 

5.3 
.9 

5.0 

110 
102 
08.8109 

1086 

33-039-11177 
33-071-11136 
33-071-10885 
33-071-10903 
33-07-l41 
33-071-11139 
33-071-039 
33-071-104410 
33-071-o1 
33-071-104.36 

2-42-5125 
64-217-62 
209-70 
209-48 
209-73 
209-68 
210-41 
209-25 

142 Cyprus 
Isfahan 
Isfahan 
Isfahan 
Isfahan 
Isfahan 
Jiroft 
Isfahan 
Moghan 
Ghazvin 

25 
26 
25 
30 
27 
23 
29 
32 
25 
25 

-. 3 
" 

11 
3 
3 
3 
1 

_3 
3 
-3 

. 

" 

. 

3 
5 

3 
1-
11 
11 
41 
41 
'3 

54: 
58-
58 
58 
57 
57 
57 
58 
51 
55 

76 
81 
85 
81 
8 
"82 

78 
.77 
77 
80 

. 

. 

.0 
2.5 
2.5 
3.0 

.2.5 
30 
2.5 
2.5 
2.0 
2.0 

OR 
LBr 
Br 
R 
Br 

. Br 
Br 
E133. 

R 
OR 

5.2
3.6 
3.1 
3.6 
3.5 
3.7 
3 

-5.5 
5e5 

1082
1070 
1068 
1066 
1034 
108 
1008 

00 
960 
916 

33-071-101113 
33-071-10443 
33-071-1042 
33-071-11176 
33-071-1043833-071-11138 

209-27 
209-53 
2-42-6039 
209-772-42-4559 

Tabriz 
Isfahan 
Isfahan 
176 AzarbaiJan 
Isfahan
Isfahan 

19 
28 
32 
22 
21.
26 

4: 
4 
3 
3 
" 
41 

. 

.4 

3
4 
4 
3 
5 
5 

55*53 
57 
419 
58 
58 

7575 
83
72 
82 
83 

2.0.3.0 
2.5
2.0 

.3.0. 
2.5 

ORBr 
.- R
RO: 
Br 
OR 

'5630 
..1 5.5 
-3.9 
3-3 

9117-70 

..3708 
696 
672 

. 

33-071-10441 
Cv% 

209-75 Isfahan 29 3 :4 58. 79 5 .P 3.6 656 
253 

SD .05 



Table 1.ArncjData, Lenti§A- ce Yield Test Planted 'March 12, 196,EIVaaiIa 

Accession 
Number 
33-071-10445 
33-071-10885 
33-071-10439 
33-071-0 
33-071-10444 
33-o71-11136 
33-071-1043 
33-071-10442 

Source No. 

. "-

217 

S 0 U RSC E' 
Isfahan 
Isfahan 
Jiroft 
Isfahan 
Isfahan 
Isfahan 
Isfahan 
Isfahan 

:Stand 
1, 
1 
2 
1 

-2 
3 
1 
2 

Vigmo 
1 
2 
2 
2 
2 
.2 
1 
2 

-

Planting 
to -st Fl. 

668 
68 
67 
67 
67 
69 
65 
-68 

Disease 
Rating,. 

1 
2 
2 
2 
1 
" 

1 . 

2 

Seeds per 
5 Pods 

5 
10 

5 
10 
10 
:5 
10 
-5 

100 
Seeds Wt. 

4.5 
4.0 
1.4 
5.0 
2.5 
1.5 
3.0 
3.0 

Yield 
xz o. 
11 
9(4
979 
957 
952 
931 
912 
903 

33-071-11139 Isfehan 2 1 68 2 5 5.0 880 

e 

33-o7-l438 
33-071-10903 
33-071-10441 
33-071-11138 
33-085-1174 127 

Isfahan 
Isfahan 
Isfahan 
Isfahan 
Lebanon 

1 
2. 
.2 

2 
31 

2 
2" 
1 
3 
3 

67 
70 
67 
1 

-61",4 

2 
2 
1 
2 

5
'5 
5 
5 

10 

1.0 

3.5 
1. 0 
5.5 

"4. 82809 
770 
617 
284 

33-071-10408 
33-071-11179 
33-071-11175 

183 
176 

Ahar 
Iran 
Arasbaran 

-3 
'°3 

3. 
3 
.3 

,64 
61 
60 

1
14 

5
5 

51.5 
5.0
5.0 

2784 
276
231 

33-071-10428 
33-071-10_421 

Mo3an 
Ghazvin 

, 
-2 14 

62 
60 

-4 
1 

5
5 

5.6
5.6 

206
21 

33-071-10411 
33-071-10413 
33-071-11176 

33-039-11177 
33-071-10437 
33-071-10436 
33-071-10424 
33-071-10409 
33-071-10435 
33-071-11178 
33-071-10432 

176 

1142 

176 
" 

Moghan 
Tabriz 
Azarbaijan 
Cyprus
Ghazvln 
Ghazvin 
Moghan 
Ardabil 
Ghazvin 
Azarbaijan 
Ardabl 

3 
2 
3 

:-
3 

:. 
-3 : 

3 
'3 

3 

3 
5-

3-

3 

3 
14 
3-

::61 4 
63 -
61.' 14 
6214'550152,
62 1 
62 1"-
62. -
61 3 
61. 14 

-61 1
62 14. 

5 
5 
5 

5 
535. 
5 

10 
5 
5 
5 

5.5 
5.0 
6.0 

5.0 
5304 
5.0 
6.5 
5.0 
6.5 
5.0 

180 
178 
162 

139 
125 
125 
120 
111 

106
96 

CV .05.LS D . 05 - ;. . .. , 1862 8 
zi86 



Table 5 Agronomic Data, Lentil Advance yield.Test Planted April 3, 1968, RPIP, Karaj, Iran 

Accession Ac-s Pl.to Pl.to Pl.to Seeds 100 Yield .'... "" Plants I lst ist Com. Disease per 5 Seed
Number Source No. S 0 U R C E :Aeter Stand Vigor Fl. Mat. 
Seeds KEf Cooking -Mat. Rating Pods Color Wt. Hec.33-071-10903 Protein Time Palatabililt
209-48 Isfahan 41 
 2 2 54 80 108 1.333-071-10441 9 LR 2.7 110 28.40 -35
Isfahan 31 2 2 2_
54 83 112 1.6 9 LR
33-071-11136 217 Isfahan 33 3 2 54 81 
3.0 1089 29.49 42 19101 2.0 933-071-10885 209-70 Isfahan 36 2 

Br 3.2 1070 27.59 30 192 53 82 117 2.033-071-11139 209-68 Isfahan 37 2 3 53 
8 Br 2.7 1063 27.60 28 :2083 115 1.6 8 Br 3.2 1055 27.45 3733-071-10439 21.0-41 Jiroft 2038' 2 2 55 82 112 2.0 8 Br33-071-10445 3.2 1055 29.16 -'0.209-97 Isfahan 2.
- 3 2 53 .76 116 2.0 8 Br33-071-10444 .209-73 Isfahan 41 2 

3.3 1044 28.87 42 17.3 52 77 112 2.033-071-11138 2-42-4559 Isfahan 9 Br 2.7 1008 28.44 37 1636 - 3 i3 55-82 111 1.6 8 0 2.7 1000
33-071-1O442 209-53 Isfahan 35 28.23 39 222 3 54 81 114 2.033-071-10440 209-25 Isfahan 33 
8 GRBr 3.1 989 28.97 41 19L3 3 54 84 111 1.633-071-10438 209-77 Isfahan 35 9- Br 3.1 968 28.08 29 - :92 3 54 83 115 2.033-071-10443 Isfahan 
7 Br 3.3 917 28.61 -391632 3 3.: 52 80 114 2 3 7 Br33-071-10408 Ahar 32 2.7 700 28.05 39 .. .92 1 53 75 114 3.333-071-11175 176 Arasbaran 32 ,3 3 
7 Br 4.4 584 28.87 59,- 2-153 75 -10 2.6 5:. G33-071-10436 Ghazvin 35 3 4.4 572 29.47 51 212 53 72 113 3.333-071-11179 183 Unknown 28 
6 G 4.7 463 29.32 63 -13 

33-071-10437 
2 2, 52 73 119 3.0 5 GRBr 4.3 452 29.46 52 -,-.19ahazvin 35', 3 -2: 53 74 117 3.033-071-1o428 Moghan 33 -2 2 

7: G 4.4 417 29.57 63 1853 74 109 3.3 6 G .33-085-11174 127 4.3 410 29.40 58Lebanon 17
36 2-2 52 70 111 3.6 6 LG 4.4 40533-071-10432 Ardabil 31 3 '2 
28.67 55 1653 75 112 3.3 70 ,.2 39033-071-10413 Tabriz 29 29.60 63 163 3 , 54 74 106 3.3 8 G33-071-10421 Ghazvin 31': 3-

4.3 387 29.10 193 52 71 99 3.6 633-071 -10409 Ardabil 30' -:3 3, 53 
LG 3.8 372 28.77 57 " 1875 113 3.0 *7G 
 4.2 369 29.38 66 . 18 

33-071-10411 Moghan 33 3 2 53 70 108 4.0 7.33-071-10435 Chazvin 4.4 269 29.53 69 17
33-039-11177 142 30 3 3 52. 74 104 3.0 8Cyprus 34 2 3 53 72 103 3.0 6 G-0 r 3.7 354 29.03 58 134.2 323 29. 66 1833-071-11176 Azarbaijan 30 3 2 52 73 107 3.0 7 .1 319 29.37 62,. 1933-071-10424 Moghan 28 3, 3- 52 73 108 3.033-071-11178 8 -G 3.6 252 29.07
AzarbaiJan 30: 3 63, 17:­2 52 70 101 3.0 
 8 G 3.8 210 29.39 0 19.
c % = 

LSD .05 = .8 0 
 . 923
214
 



Legend For Chickpea Agronomio Data Tables 6-2A 

to colleotion maintained by the Regional,' Puise mprovement(1) 	 Numbers assigned 
Project.
 

(2) 	Numbers assigned in 1965 single row nursery
 

(3) 	 Source numbers are numbers assigned to populations or collections 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.
 

(A) 	Source indicates origin of seed either country or section of Iran: 

(5) 	 W - White; P m Purple; LP - Light purple. 

(6) 	 Average plant height in centimeters. 

(7) 	 Average plant width in centimeters. 

(8). 	 Average number of plants per meter based on one meter of rw per,
 
replication.
 

(9) 	 Rated 1 to 9: 1 - oomplete stand 9 -poor stand 

'­(10) 	 'Rated 1 to 9: 1 - vigorous plants 9 - weak'plants 

(ii). 	Days from planting to first opened flower. 

(12) 	Indicates number of days after planting the first pod in plot reached 
full maturity, ready for harvest. 

(13) 	Indicates number of days after planting the whole plot .was ready for 
harvest. 

(l14) 	 Disease rated 1 to 9: 1 - free from disease symptoms'; 9 ' severe 
disease symptoms including yellowing and wilting 

(15) 	 Average number of seeds per 10 pods. 

(16) 	Br - Brown; W - White; Bl - Black; Cr - Cream :Y.- Yellow; Gr =Green; 
L Light; D=Dark. 

(17)Y 	 Average weight (in grams) of 100 seeds. 

(18) 	Yield in kilograms per heotare'based on 5 or 10 square meters per Plot. 

(19) . Protein percentage based on total solids. Determined by Kjeldahl method 
on two samples per strain, duplicate determination per sample. 

(20) 	 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. 

(21) 	Palatability, Maximum rating - 30 
Appearance, Maximum - 9
 

Color uniformity - 3 to 0
 
Size uniformity - 3 to 0
 
Cooking uniformity ,- 3 to 0.
 

Smell - 6 to 0
 
Taste - 16 to 0
 



Table -6A i ronomicData, - Chiikpea .(Bla 6k' lin YieldTest No. 2 planted April 3, 1968, EPIP, KexaJ,_C )(2) 3.-,. . . -(5).- .6_..(7) (8: -(9) (10) 1) (12) (13)Iran (14 --... .c5 :
 

Accession Strain Source ' Pl.to Pl.to Pl.to "Seeds. 100-- Yield
Flower Plant 
 Plant Plants 
 let 1st Com. Disease per 19 Seeds
UR Color Height Width Meter pe.Stand Vigor Fl. 'Mat Mat. Rating pods W. Heotare
12-071-04287 295. Isfahan P 37 57 19
12-071-04466 2246 2 Isfahan 
3 1 55 100 121 1 ]7 1.0 308.
P 29 56 15 2 1 54 97 126 2 1712-071-0.282291 12.6 2962129 Isfahan P 35 54 14 2 1 5312-071-04439 97 117 1 19 12.32221 221 Isfahan P 32 55 19 2916 

12-071-04433 2216 221 1 1 .53 97 121 1 19 12.1 286 4Isfahan 
 P 34- 55 15 3 1 5412-071-05387 3092 154 99 120 2 16 12.2 2816Gharyeh-Gole P 35 48 18 1 1 5312-071-05378 3084 154 Gharyeh-Gole P 39 56 16 
97 117 2 16 12.3 9744 

12-071-05185 2911 174 Ahar 
1 1 53 97 122 2 19 12. 272P 23 -45 13 4 212-7-041413 2198 53 97 120 2 15 9.5 2712221 Isfahan P 34 58 15 A 1 54 100 121 2 20
12-071-04285 112 2710
293 Isfahan 
 P 35 52 21_ 2 1 53 100 120 212-071-04265 16 12.2 2638276 326 Isfahan 221 P 34 55 1712-071-0444'0 2222 3 1 53 97 117 1 15 11.9 2600221 Isfahan P. 36 55 18 1 1 5312-071-04775 25142 173 Ardabil P 31 57 19 2 

97 122 1 18 u.8 2546 
12-071-04703 1 53 97 113 2 15 10.2 25342478 172 Ardabil P 25 47 19-12-071-05131 2863 174 Abr 

3 2 53 97 114 3 16 lO.3 2528P 37 50 -19 .' 3 112-071-04663 2424 172, Ardabil 53 97 122 2 17 12.2 2524P 25 " 44 19 . 4 3 52 99 12112-071-04445 2 16 9.7 25162226 221 Isfahan P .37- 56 1712-071-04623 2388 2 1 54 97 122 2 16 11.6 2404172 Ardabil P- 27 49 20 3 112-071-04681 2458 172 Ardabil P 28 49 21 
52 97 120 2 17 10.0 2376 

2-071-05799 2561 173 .Adabll P 
2 1 52 97 114 2 15 10.3 235426 147 17 1!2-071-05326 3038 154 Gharyeh-Gole P 37 

1 52 97 117 3 19 10.6 234857 16 2 1 5412-071-04629 2396 172 Ardabil 97 119 2' 18 11.7 2342P 30 50 19.
12-071-05108 2842 174 Ahar 

1 2 53 97 122 2 18 9.8 2190P 30 .53- 5 212-071-05055279 53 100 123 1 18 11.9 2180175 Ahar P 33 51 17* 2 112-071-05403 3121 54 97 114 2 17 11.5 2098164 Moghan- sel. P 31.- 51 16 3 2 56 97 118 3. '16 10.6 2P32 

Yield differences not significant at .05. 20
 



Table'7 Agonomlo Data, Chikpea (White) Preliminary Yield Test No. 2 planted April 3, 1968, RPIP, Karaj, Iran 

:.(). (2) (3) (4 (5) (6) (7) (8) (9)(10) (11) (12) (13) (14) (15) (16) (17) (18) 

Pl.to P1.to PI.to Seeds 100 Yield 
Aecesalos 
Number 

Strain Source 
Number Number S 0 U R C E 

Flower Plant Plant Plants 
Color Height Width Meter Stand Vigor 

let 
Pl. 

1st 
Mat. 

Com. Disease 
Mat. Rating 

per 10 
pods 

Seed 
Color 

Seeds 
Wt. 

per 
Hectare 

12-071-10041 226 170 Ardabil LP 40 63 15 1 1 55 101 130 1 13 LCr 27.5 4792 
12-071-02842 1005 170 Ardabil LP 43 63 15 1 1 58 102 132 1 12 LCr 26.1 4750 
12-071-02946 1102 169 Ardabll LP 45 66 12 1 1 59 106 127 1 13 LCr 26.3 4582 
12-071-06359 .797 230 Nihabour LP 30 52 13 2 1 55 100 119 2 19 LCr 17.0 4493 
12-071-02193 387 241 Ohochan W 33 62 12 2 2 53 101 134 2 16 Cr 28.5 4475 
12-O71-03578 1707 153 Karaj LP 46 64 11 1 1 57 104 129 2 12 LCr 23.0 4385 
12-071-02479 646 106 Pars LP 43 65 13 1 1 54 lOI 122 2 13 DCr 26.7 4354 
12-071-03240 1385 Ii Varamin LP 49 61 14 1 1 55 102 123 1 15 DCr 25.9 4289 
12-071-03081. 1225 169 Ardabil LP 38 61 14 1 1 56 103 131 1 12 LCr 23. 4283 
12-071-02841 1004 170 Ardabil LP 46 65 13 1 1 67 103 130 1 12 LCr 26.6 4283 
12-071-02729 898 182 Shiraz W 43 59 17 1 1 62 103 128 3 13 W 18.9 4215 
12-071-03230 1373 41 Varamin LP 38 63 12 1 1 55 104 137 1 14 LCr 22.6 4204 
12-071-02759 924 182 Shiraz U' 40 57 16 1 1 54 101 131 1 14 LCr 16.1 4187 
12-071-10042 134 230 Tehran 251025 LP 38 58 14 1 1 54 103 131 1 14 Lx 16.6 4145 
12-071-02290 474 220 Ie-,an W 45 60 10 2 1 75 108 135 1 13 W 23.0 4119 
12-071-02613 
12-071-03236 

776 
1381 

230 
1il 

Nishabour 
Varazin 

W 
LP 

38 
40 

66 
61 

12 
12 

2 
1 

1 
1 

53 
52 

101 
100 

124 
119 

2 
1 

17 
15 

W 
D r 

20.2 
29.3 

409(4 
4087 

12-071-03413 
12-071-03249 

1550 
1393 

161 
111 

Mamaghan 
Varamin 

LP 
LP 

40 
38 

68 
65 

15 
13 

1 
1 

1 
1 

64 
53 

101 
101 

124 
119 

1 
1 

17 
13 

LCr 
Dr 

18.2 
29.5 

3997 
3982 

12-071-03430 1565 161 Ramazhan LP 42 70 15 1 1 58 103 129 1 15 Or 17.4 3972 
12-071-02845 1008 170 Ardabil LP 44 65 14 1 1 57 101 124 1 13 Cr 30.7 3932 
12-071-03421 
12-071-423m2 

1557 
485 

161 
220 

Mamaghan 
Isfahan 

LP 
w 

47 
33 

63 
54 

16 
11 

1 
1 

1 
1 

63 
54 

102 
101 

120 
128 

1 
2 

12 
16 

DCr 
w. 

19.4 
18.3 

3906 
3893 

12-071-10043 71(1) 170 Ardabil LP 48 68 12 1 1 62 102 131 1 12 Cr 2T.2 3A73 
12-071-03393 1532 168 Mamaghan w 36 58 15 1 1 53 loo 134 1 13 W 22.0 3872 
12-071-3o0 458 220 Isfahan W 46 65 U 1 1 72 109 136 1 15 W 20.7 3850 
12-071-0244a 618 106 Pars W 53 55 14 2 1 54 100 126 2. 13 W 19.4 3822 
12-071-06342 
12-071-020 

2013 
935 

217 
182 

Torbat-Haidarl 
Shiraz 

LP 
W 

38 
39 

59 
57 

14 
13 

1, 
1 

1 
1 

66 
55 

104 130 
101 *132 

1 
2 

18 
15 

Cx 
W 

14.0 
18.1 

3786 
3754 

12-071-03523 1657 152 Karaj LP 37 60 15 1 1 53 100 120 1 16 Lar 19.7 3732 
12-071-05471 310 241 Ghochan W 29 54 14 2 1 51 100 125 2 16 W- 20.9 3730 
12-071-02733 902 182 Shiraz W 36 54 14. 1 1 56 'I01 127 1 17 W 17.7 3682 
12-071-02769 931 182 Shiraz W 35 48 14 2 11 54 101 130 1 16 w 18. 3638 
12-071-10044 71(2) 170 Ardabil LP 43 67 12 1 1 62 102 118 1 12 Lar 27.0 3603 
12-071-02631 800 230 Nishabour w 39 61 15 1 1 54 100 122 1 18 W 16.8 3599 
12-071-03226 
12.O71-02095 

1370 
267 

111 
460 

Varamin 
Karaj eel. 

LP 
U' 

42 
38 

69 
60 

13 
12 

1 
1 

1 
1 

54 
54 

100 
100 

121 
126 

2 
2 

13 
11 

DCx 27.6 
229.5 

2596 
3555 

12-071-02744 912 182 Shiraz W 41 56 13 1 . 1 60 103 135 1 13 W 18.9 3550 
12-071-02898 1055 170 Ardabil W 36 55 16 1 1 54 104 !38 1 14 W 17.6 3520 
12-071-02639 809 230 Niahabour W 34 57 12 1 1 54 101 123 2 18 W 19. 3482 
12-071-02214 
12-071-02270 

406 
935 

241 
182 

Ghochan 
Shiraz 

W 
W 

26 
37 

46 
55 

10 
14 

1. 
1 

1 
1 

49 
55 

101 
103 

127 
128 

2 
1 

15 
14 

W 
W 

21.0 
27.9 

3468 
3453 

12-071-02565 731 230 Niahabour W 36 55 14 1 1 54 100 124 1 14 W 18.1 3445 
12-071-06364 
12-071-02892 

794 
1050 

230 
170 

Nishabour 
Ardabil 

LP 
LP 

57 
46 

58 
64 

17 
13 

1 
1 

1 
1 

54 
54 

101 
101 

123 
1i0 

2 
2 

17 
10 

-. Dor 
Lr 

15.8 
29.1 

3431 
3427 

12-671-02655 828 230 Nishabour W 39 60 15. 1 1 55 10 124 2 22 w 17.8 3413 
12-71-03253 1398 111 Varamin W 38 57 14 1 1 53 100 128 2 12 W 23.1 30 
12-071-01916 84 P.S.K.P. W 34 57 11 1 1 52 100 127 2 15 W 24.1 3399 
12-071-o324o 1385 iii Varamin LP 41 64 U 1 1 53 101 122 2 14 Cr 28.8 3386 
12-071-2791 954 230 Nishabour W 36 55 12 1 1 57 103 128 1 14 W 16.9 3385 
12-071-03259 1406 ill Varoain U' 37 60 11 1 1 54 100 117 2 13 DX 27.7 3347 
12-071-03629 1760 153 Karat LP 43 62 11 1 1 57 101 126 1 11 LCr 25.1 3341 
12-071-02478 
12-071-o3069 

645 
1213 

106 
169 

Farm 
Ardabil 

w 
W 

42 
36 

55 
53 

13 
15 

1 
2 

1 
1 

55 
56 

100 
101 

121 
123 

1 
1 

15 
15, 

W 
W 

18.0 
19.1 

3328 
3326 

12-071-02195 389 241 Ghochan W 31 60 11 2 1 52 101 123 2 17 W 20.0 3316 
12-071-02442 613 106 Pars W 30 47 13 1 1 55 100 120 1 14 W 18.2 3314 
12-07-03886 2014 217 Torbat-Haidarl W 36 62 15 1 1 53 100 127 1 20 W 17.4 3308 
12-071-02732 901 182 Shiraz W 37 54 16 1 1 55 101 133 1 16 W 18.3 3305 
12-071-02023 201 2 Torbat W 38 59 14 1 1 55 100 122 2 13 V 30.2 3301 
12-071-02653 825 230 Nishabour W 34 56 14 1 1 54 100 128 2 23 W 16.3 3298 
12-07]-02443 614 106 Fare W 32 53 15 1 1 53 100 127 1 16 w 18.6 3293 
12-071-0279 646 106 Fars W 32 52 2D 1 454 100 134 1 15 W 17.1 3278 
12-071-02270M56 220 Isfahan W 41 66 10 2 1 70 109 132 2 13 W 22.0 3233 
12-071-02651 823 330 Nishabour W 37 61 14 1 1 53 100 123 1 16 w 21.0 3219 
12-071-02244 433 241 Ohoohan w 28 6o 13 2 1 52 loo 126 1 17 w 17.0 3191 
12-071-04044 2167 220 Istahan w 48 65 11 2 -1 72 106 128 3 12 W 35.8 3170 
12-71-02814 975 230 Niahabour V 33 55 13 1 1 53 100 118 2 16. W 20.5 3165 
12-071-02695 868 182 Shirar W 36 56 14 2 1 56 100 126 1 13 V 16.5 3152 

contd.j. 

14 



Table Agroncuoic Data,i) (2) (3) Cal .qpe (1Wh ite ) Preliminary Yield, Test No., 2., Planted April 13, 1968 , EPIP,s-KraJ. Iran(4)' (5) (6) (7) ( 1)'()(0)(ii1) (12) (13) '(IF) .(15) (16) (17)" (18)­

Pl.to Pl.to P1.to Seeds 100 Yield 

Accession 
Number 

Strain Source 
Number Number S 0 U R C E 

Flower Plant Plant Plants 
Color Height Width M4eter Stand Vigor 

ist 
Fl. 

Ist 
Mat. 

Corn 
Mat. 

Disease ' 
Rating 

per -10 
pods 

Seed 
Color 

Seeds 
WWt. 

per 
Hectare 

12-071-02244 
12-071-03249 
12-071-02249 
12-071-01919 
12-071-02738 
12-071-03233 

433 
1393 
437 
86 
906 
1376 

241 
111 
241 
84 
182 
111 

Ghochan 
Varamin 
Ghochan 
KaraJ sel. 
Shiraz 
Varamin 

W 
LP 
W 
W 
W 
W 

30 
42 
34 
38 
35 
34 

60 
60 
59 
59 
51 
54 

13 
12 
12 
11 
13 
18 

1 
1 
1 
1 
1 
2 

1 
1 
1 
1 
1 
1 

53 
55 
52 
54 
55 
55 

100 
100 
100 
101 
104 
100 

12, 
115 
122 
128 
120 
121 

.i 
1 
2 
1 
1 
2 

18 
14 
16 
16 
16 
16 

W 
DCr 
W 
W 
W 
w 

18.1 
26.9 
20.9 
31.1 
19.1 
17.7 

3150 
3142 
3116 
3084 
3038 
3036 

12-071-02643 
12-071-02053 
12-071-02629 
12-071-02815 
12-071-03355 
12-071-03232 
12-071-03073 
12-071-01915 
12-071-10045 
12-071-02684 
12-071-03459 
12-07-02460 
12-071-00o46 
12-071-02441 

813 
229 
795 
976 
1497 
1375 
1217 
83 
5174 
856 
1591 
629 
345 
612 

230 
424 
230 
230 
168 
41 
169 
71 

230 
161 
106 
194 
106 

Nishabour 
KaraJ sel. 
Nishabour 
Nishabour 
Mamaghan 
Varamin 
Ardabil 
Karaj sel. 
Ghazvin local 
Nishabour 
Mamaghan 
Fars 
Kermanshah 
Fars 

W 
W 
W 
W" 
W 
W.: 
W 
W 
W 
W 
LP 
W 
W 
W 

28 
34 
27 
32 

-14 
39 
35 
38 
35 
27 
34 
34-
39 

.33 

57 
53 
52 
62 -
60 -
64-
58 
61 
55:-
52 
63: 

:59 
61 
52 

12 
12 

1 
13 
-11 
15 
13 
10 
12 
12 
20 
13: 
13 

1 
1 
2 
1 
1 
2 
1 
2 
2 
2 
1 
1 
2 
2 

1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
L 
1 
1 

52 
54 
51 
52 
53 
56 
55 
52 
54 
50 
55 
53 
55 
53 

100. 
100 
100 
100 
100 
101 
101 
100 
100 
100 
101 
100 
102 
100 

125 
134 
125 
118 
121 
126 
135 
122 
127 
114 
121 
124 
120 
126 

2 
2 
2 
2 
2 
2 
1 
2 
-2 
2 
3 
2 
2 
2 

-16 W 
12 W 
16:. W 

-13 W 
. 11 -W 

" -16- W 
12 W 

- 13 W 
13 W 
1919 - W 
12 Cr 

. 13 W 
11 W 
15: W 

. 

19.0 
26.8 
17.9 
19.0 
27.3 
29.3 
17.6 
33.6 
25.0 
17'.2 
20.4 
15.7 
33.1 
13.6 

. 

3031 
3005 
3002 
2997 
2975 
2972 
2858 
2813­
2801 
2797 
2751 
2738 
2728 
2725 

12-071-05470 
12-071-02443 
12-071-02243 
12-071-00o47 
12-071-0211012-071-02246 

332 
614 
432 
36 
1364435 

217 
106 
241 
111 
194241 

Torbat Haidari 
Fars 
Ghochan 
Varamin 
KermanshahGhochan 

W 
W 
W 
LP 
WW 

34 
29 
33 
41 
2729 

56 
55 
58. 
62, 
5159 

13 
:13 
10 

.12 
1012 

.2 

2 
-2 

2 
11 

1 
2 
1 
1 
11 

52 
54 
49 
62 
5353 

100 
100 
100 
100 
100100 

128 
119 
125 
114 
116115 

2 
2 
2 
2 
31 

13 
-i15 

14' 
15 
.1316-

W 
W 
W 
DCr-
CrW 

20.9 
18.9 
20.4 
23.8 
27.019.6 

2671 
2656 
2631 
2607 
2543 

-2541 

12-071-00o48 
12-071-100o9 
12-071-03028 
12-071-03376 
12-071-02516 
12-071-03260 
CV. 

154 
85 
1176 
1516 
681 
1407 

207 
249982 

169 
168 
232 
111 

Mazandaran 
Iran 
Ardabil 
Mamaghan 
Dareh-gaz 
Varamin 

W 
WV 
W 
W 
W 
V 

, 

34 
31 
40 
31, 
38 
37 

62 
58 
545 
60 
.60. 
58 

-

I0 
II 
13 " 

10. 
11" 

. 2 
2 
2 
2 

1 
1 
1 
1 
1 
-1 

54 
56 
53 
52 
60 
53 

101 
100 
100 
100 
101 
i00 

129 
121 
119 
126 
131 
125 

1 
3 
2 
2 
2--
2" 

. 13 
-17 
16 
13 
15 
1 

W 
,W 

LCr 
-

V 

26.0 
26.0 
19.7 
24.9 
37.2 
20. 

2498 
2394 
2196 
2110 
2087 

2018 
-13 

LSD .05 = 519 



i:Tab'le 8. 'Agronomic Data, Chickpea (Black) Preliminary Yield Test No. 1, Planted April 3, 1968, RPIP, KaraJ, Iran 
ii(1) (2) (3) (4) (5) (6) (7) (8) (9)(10) (11) (12). (13) (14) (15) (16) (1) 18 

PI.to PI.to Pl.to Seeds 100 Yield 
Aeeoeaaon Strain Source Plower Plant Plant Planta lat lst Coam.Disease per 10 Seed Seeds per
Number Number Number S 0 U R C E Color Height Width /Meter ,8tandVigor F1. Mat. Mat. Rating Pods Color Wt. iectare 
12-071-04509 2285 193 Kermwkshah P 35 51 19 2 1 53 96 120 2 17 Bi 11.3 ,3050
12-071-04432 2215 221 Isfahan P 34 53. 18 3 1 53 96 124 2 18 31 11.5 2848
 
12-071-05331 3043 154 Gharyeh-Gole P 35 49 19 2 1 54 96 121 "1 19 B1 12.1 2832
 
12-071-04279 287 
 KaraJ 315-1 P 38 60 17 2 1 54 96 118 1 18 B1 12.0 2804
12-071-05126 2858 174 Ahar P 29 53 3 2 5614 100 121 3 18 31 12.3 2754 
12-071-04244 305 Ardabil P 30 50 21 3 1 54 96 120 2 18 BI 11.8 2726
12-071-04481 2260 221 Isfahan P 31 50 18 2 2 54 96 1P3 2 17 Bl 11.8 2720 
12-071-05300 3015 154 Gharyeh-Gole P 32 49 14 3 1 53 96 124 3 19 Bl 12.0 2684

12-071-05487 2433 172 Ardabil P 25 47 13 4 2 54 96 116 4 17 BI 9.7 2676

P 39 53 17 2 1 54 96 125 2 s18 -BI 12.0 2660 
12-071-04475 2254 221 lafahan P 35 55 15 3 2 55 99 119 2 16 B1 11.9 2646
 
12-071-04536 2309 193 Kearmanhah P 32 50 19 2 1 53 96 124 2 17 B1 11.3 2642 
12-071-04428 2211 221 Isfahan P 34 55 19 1 1 53 96 122 2 18 B1 11.5 2628

12-071-05080 2817 174 Ahar 
 P 34 55 15 4 2 54 96 118 2 17 Bl 12.0 2602 
12-071-04458 2239 221 Isfahan P 34 56 18 2; 1 54 96 121 2 -18 B1 12.7 2588 
12-071-04618 2383 172 Ardabil P 22 40 12 4 2 53 96 122 3 16 BI .10.3 2574
12-071-05093 2829 174 Ahar P 32 68 14 4 2 .54 96 124 2 16 Bi 12.2 2558 
12-071-04661 2422 172 Ardabll P .29 47 18 1 1 52 96 117 3 18 BI 10.0 2534
12-071-0441 2269 221 Isfahan P 32 51 12 5 2 57 96 126 3 15 BI 11.? 2516
12-071-04705 2482 173 Ardabil P 25 47 13 3 3 54 100 126 2 1Q BI 11.2 2510 
12-071-04691 2467 172 Ardabil 
 P 27 50 19 3 1 52 96 120 2 17 B1 10.8 2496 
2-071-04409 2194 221 Isfahan' P 31 48 15 2 2 55 96 120 2 17 B1E 11.9 2490 
12-071-04467 2247 221 Isfahan P 35 60 15 3 1 54 96 123 1 17 'B 12.1 2466
 
12-071-04748 2518 173 Ardabil P 24 48 12 4 3 51 96 121 3 17 Bl 10.5 2444
12-071-04>76 284 Ghazvln 327-1 P 34 56 13 3 1 57 96 125 2 18 gl ii 2424
 
12-071-04270 278 49 Ardabil P 24 51 
 12 4 3 51 100 123 4 18 . B1. 10.6 2420 
12-071-04407 2192 221 Iefahan P 33 53 19 2 2 54 96 120 2 17 B1 12.0 2412
12-071-0&795 2560 173 Ardabll P 27 48 17 3 2 53 96 117 3 17 B 10.4 237612-071-04462 2243 221 Isfahan P 31 52 8 4 2 56 100 120 2 18 B 12.8 2366 
12-071-04833 2595 173 Ardabil P 28 50 15 4 2 53 96 124 3 18: B1 10.0. 2318
 
12-071-05437 438 154 Karaj P 34 53 21 1 1 54 96 123 2 17 B 12.7 2312
.12-071-04475 2254 221 Isfahan P 31' 51 "9 5 2 60 100 124 2 16 B Il 12.6 2284 
12-071-04479 2258 221 Isfahan P ' 31 49 10 " 5 2 55 96 124 3 '17 El1 12.8 2260 
12-071-04937 2688 175 Oharyeh-0ole P 33 57 16 3 1 '54 96 120 1 17 B1 13.4 2260

12-071-04653 2415 172 Ardabil P 25 51 16 
 2 2 53 96 118 3 16 B 12.0 2240
12-071-05089 2825 174 Ah r P 31 .55 18 2 1 54 98 126 1 19 El 11.7 2230
 
12-071-04689 2465 172 Ard,.bil P 22 
 A8 13 4 2 54 96 121 3 18. B 16.1 2222
12-071-04450 2231 221 Isfahan P, 32 55 19 2 1 54 96 117 2 16 B1 12.8 2203 
12-071-04261 269 222 Iran 222772 P .26 51 16 2 2 52 96 115 3 18. Bl 11.4 2152
12-071-0789 2555 173 Ardabil P 26 48 15 2 2 53 96 114 4 '16 .B1 11.2 2136
12-071-04787 2553 173 Ardabil P 29 49 20 2 2 52 96 113 4 7 B1 , 10.3 2134 
12-071-05399 3117 173 ArdablZ P 25 44 16 2 3 55 96 119 3 18 B1 10.4 2110
12-071-04693 2469 172 Ardabil P 
 25 48 17 2 1 52 96 118 4 18. B1 9.9 2100 
12-071-04573 2343 193 Kermanshah P 25 46 18 2 
 2 52 96 116 2 17: B1 10.7 2012

12-071-04461 2242 221 Isfahan P 35 '52 18 3 1 53 96 118 3 .17 B 12.5 2002
 
12-071-04619 2384 172 Ardabil P '23 44 15 1 2 53 96 112 4 17 B1 10.3 1950 
12-071-05486 2432 172 Ardabil P. 26 749 17 2 1 53 96 118 3 18 Ea 10.6 1912:

12-071-04620 2385 172 Ardabil " P. '23 45 23 1 1 51 96 115 3 15 Bl 10.1 186612-113-05063134 Pakistanc.-727. P ,36 58 12 2 1 56 96 119 2 .16 IB"' 19.. i85b 



':able9 Ao'nvdo Data, OCiikpsa (wite) Preliminary Yield iTetNo.. 1. Planted April 7, 1968, RPIP, ,azvzn.Iran 
(1) (2) (3) (4) (5) (6) (7) (8) "(9) (10) (1) (12) (13) (Th) (16) (17) .(8) 

Nucerlo 
Number 
12-M-02818 
12-o71-03306 
12-71-03423 
12-071-0696 
12-071-03455 
12-71-02M469 
12-071-02855 
12-0"1-02840 
12-071-02185 
12071-02345 
12-071-03675 
12-071-0-378 
12-071-03062 
12-071-03289 
12-071-03250 
12-071-02968 
12-071-02655 

Strain Soure 0URan%C 
Number Nuber S 0 U R C E 

979 230 Nishabour 
1451 i11 Varamin 
1596 161 Maaghan 
1829 162 Shahpour 
1588 i6 Mamaian 
637 -o6 Par 
1017 170 Ardabil 
1003 170 Ardabil 
380 241 Ghochan 
524 241 GQochan. 
1779 153 KamaJ 
1517 168 Mm n 
1207 169 Ardabil 
1435 111 Varamin 
1395 11. Varamln 
1122 169 Ardabil 
828 230 Nishabour 

Flower 
Color 

w 
LP 
LP 
W 
LP 
v 
W. 
LP 
W 
W 
LP 
W 
LW 
V 
LP 
W 

Plat Plant 
H igbV Width 

32 54 
A3 60 
37. 60 
47 59 
41 65 
41 49 
42 64 
44 63 
30 68 
36 62 

' 43 65 
32 54 
42 58 

.330 - 48-
37 54 
28 58 
32 . 56 

Aeter 
19 
21 
21 
19 
21 
20 
21 
20 
20 
20 
19 
21 
22 
20 
20 
22 
2 

Stand Vigor 
2 1 
1 1 
1 1 
1 1 
2 1 
2 1 
1 1 
1 1 
1 1 
1 2 
1 1 
2 1 
1 1-
2 1 
2 1 
1 1
1 1 

FI.to .l.to 
ls lt 
FI. Mat. 
50 89 
55 93 
54 93 
56 94 
52 93 
58 94 
5 2 
59 96 
51 90 
50 8 
60 96 
50 88 
53 94 
52 91 
.59 95 
49 89
50 9 

Pi.t 
Co. 
Mat. 
102 
102 
102 

1u5 
102 

105 
103 
105 
106 
104 
106 
102 
105 
105 
102 
105
105 

Disease 
4E iM 

1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
11 

Seed 
Color 
w 
Cr 
w 
W 
w 
w 
LCr 
Cr 
W 
W 
W 
w 
Le 
W 
LCr 
L~pV 

100 
Seeda 

Wt. 
23.4 
30.1 
29.5 
28.4 
29.4 
21.5 
2.6 
29.3 
22.3 
23.4 
26.4 
30.4 
20.3 
33.5 
26.5 
30.723.7 

Yield 
per 

Hectare 
1892 
1882 

V172 
1866 
1862 
1858 
1846 
1840 
1636 
1820 
1792 
1770 
1764 
1742 
1720 
17201658 

12-071-03471 
12-071-02333 
12-071-03244 
12-071-02569 
12-71-03468 
12-071-03455 
12-071-03235 
12-071-0546 
12-071-02650 
12-071-03295 
12-71-3256 
12-071-038 
12-071-03718 
12-071-05471 
12-071-0570 
12-071-03351 
12-071-03300 
12.071-02346 
12-071-02179 
12-0-02596 
12-071-03251 
12-071-01921 

1602 161 
1376 i 
1389 ill 
734 230 
1599 161 
1588 161 
1380 111 
301 111 
822 230 
4 i4 11 

1589 161 
1443 I11 
1848 162 
310 241 
332 217 
1493 168 
1445 1.11 
525 241 
374 241 
759 230 
1396 111 
88 86 

Mamaghan 
"laramln 
varamin 
Nishabour 
Ma-mgh 
Mamaghan 
Varamin 
Isfahan 
N3habou 
Varamin 
M3m an 
Varamin 
Shahpour 
G"ochan 
Torbat-Haldarl 
Mamaghan 
Vara-in 
Ghochan 
Ghochan 
Niahabo. 
Varamin 
Karaj 

LP 
LP 
LP 
w 
LP 
LP 
LP 
LP 

LP 
LW 
LW 
W 
W 
W 
W 
L 
w 
W 
W 
W 
V 

. 38 "21 69 
41 68 
34 64 
29 54 
39 70 
37 57 
40 62 
38 63 
4 57 

36 66 
39 60 
37 56 
41 54-
35 57 
34 57 
33 57 
355 50 
36 55 
357 67 

55 
31 . 55
37- 51 

22 
22 
21 
21 
19 
21 
20 

' 22 
21 
19 
2o 
20 
20 
21 
21 
20 
19 
19. 
20 
16
18 

1 
1 
1 
1 
1 
2 
1 
1 

-I 
.1 
2 
1 
1 
1 
2 
2 
2 
2 
1 
2 
3
2 

1 
1 
1 
1 
1 
1l 
1 
1 
11 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
210 

57 
55 
57 
50 
56 
54 
55 
54 
51 
54 
58 
55 
55 
50 
53 
56 
57 
50 
50 
56 
5451 

93 102 
91 102 

..94 105 
90 102 
93 103 
93 102 
91 102 
92 106 
90 102 
92 102 
94 05. 
92 102 
94 102 
91 106. 
92 105 
91 102 
§1 105 
89 105 
88 105 
94 105 
94 10690105 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
11 

Cr 
w 
w 
w 
Cr 
W 
W -

LM 
Cr 
C 
LCr 
Cr 
w 
W 
W 
W 
W 
Cr 
1.' 
W 
VV 

23.6 
32.3 
27.4 
22.1 
26.2 
26.9 
29.4 
27.1 
19.6 
30.3 
30.3 
30.1 
25.9 
21.5 
19.8 
22.0 
28.0 
24.7 
23.3 
22.6 
3.23.0 

2492 
2488 
2434 
2414 
2336 
2306 
2302 
2258 
2214 
2108 
2102 
2028 
2016 
1968 
1962 
192a 
184 
1604 
1580 
15o4 
1421440. 

12-071-01919 
12-071-02896 
12-071-
12-M21-=34 
12-071-03005 
12-371-02188 
12-071-02298 
12-M7-02300 
12-71,M-2306 
12-o71-02339 

86 
10 4 
495479 
903 
1156 

2 
481 

-%83-
489 
518 

170 
220 
182 
169 
24,1 
220 
22C 
220 
22o 

KaraJ sel. 
Ardabil, 
Isahan 
Shraz 
Ardabil 
m ,chan 
Isfahan 
IsfahanI 
lafamn 
zfea 

W 
W 
W 
W 
W 
w 
W . 
VW . 

W . 
W 

.. 58-
38 63 
48 65 
3 55 

-35- 40 
[0 58 
44... 64-
43 :65 
42 58 
43 6 -

16 
18 
19 

" 19 
191 
16 
18 

-17 
17 
15 

2 
2 
1 
2 
2 
3 

.,2 
2. 
2 

_2 

1 
2 
2 
1 
1 
2 
2 
2 
1 
2 

51 
59 
56 
57 
51 
55 
54 
54 
62 
58 

89 102 
96109 

i00 111 
92 105 
89 106 
97 111 

100 112 
100 112 

98 111 
lo i 

1 
1 
I 
1 
1 
1 
1 
1 
1 
1 

W 
V 
w 
w 
W 
w 
W 
V 
W 
w 

33.1 
3.9 

18.1 
20.4 
31.4 
18.4 
19.8 
19.4. 
18.1 
2o.4 

1414 
1364 
1312 
1304 
1294 

792 
710 
624 
606 
424 

ISD .05 - 25 



Table:.10o Agronamlo Data, Cikpea (White) Prelimijhafy Yield.Teit NO. 1,-Planted APril 3, 1968, rMP, Xaraj, Iran 

Pl.to P1.to P1.to Seeds 100 YieldAooession Strain Source Plower Plant Plant Plants lot let Com. Disease per 10 Seed Seeds perNumber Number Number S 0 U R CB Color Height Width /}eter Stand Vigor Fl. Mat. Mat. Ratln pods Color Wt. Heotare 
12-071-02298 481 220 Isfahan 
 W 55 66 11 2 2 72 110 130 1 14 W 2,.3 478012-071-02295 479 220 Isfaban W 54 64 
 12 2. 2 70 109 129 1 14 W 22.2 161412-071-o2855 1017 170 Ardabil W 54 69 
 15 1 1 65 105 130 2 12 Lar 21.7 451612-71-03718 1848 162 Shahpour W 54 64 12 1 1 57 105 133 1 12 Cr 21.1 4484
12-071-02333 1376 111 Varamin LP 53 71 13 1 1 54 100 124 2 14 DCr 28.8 446412-071-02339 518 220 Isfahan 
 v 56 71 10 1 1 64 109 137 2 12 W 18.7 441212-071-02469 637 106 Fa w 47 
 62 14 1 1 56 105 133 1 13 W 21.5 433o12-071-03645 1779 153 KaraJ 
 LP 56 68 13 1 1 62 
 lo5 129 1 11 LCr 23.3 41OO12-071-05470 332 217 Torbat-Haidari W 53 '67 12 1 1 16 100 131 1 15 W 19;7 115212-071-03298 143 111 Varamin LP 51 66 12. 1 1. 53 100 121 1 11 DCz' 28.912-071-03351 1493 168 ma~maan W 45. 66 14 2 1 56 107 132 

411o 
1 11 W 17.7 410812-071-2346 525 211 Gochan W 16 70 11 1 1 52 100 129 2 17 'W 20.1 405412-071-03456 1589 161 Mamashan LP 57 67 12 1 1 55 105 128 1 13 LCr 26.8 104212-071-01919 86 Karaj eel. LP 46 59 9 1 1 56 100 128 1 .14 W 29.0 1OO12-071-0%68 1589 161 Mamagnan L? 17 65 12 1 2 54 100 127 2 13 -DCr 22.5 103012-071-02569 731 230 Nishabour W 47 61 14 1 1 53 95 127 2 16 W 17.2 4026

12-071-03289 1435 il Varamin W 43 66 11 2 2 53 95 132 3 13 Cr 29.1 1O112-071-02188 382 21 Ohochan W 53 62 12 2 2 62 105 135 2 14 W. 21.2 396112-071-034123 1596 161 Mamaghan LP 52 64 12 1 1 5 105 128 2 12 Lca 25.5 38W12-071-02968 1122 169 Ardabil W 16 63 12 1 1 52 105 134 2 12 L r 23. 385212-071-03471 1602 161 Mamaghan LP 52 71 12 2 1 54 105 121 2 16 D b 19.9 384812-071-05471 310 241 Ghochan 
 W 15 6 13 1 1 16 100 18 2 14 w 18.5 381612-071-05406 301 111 Iafahan LP 50 66 12 1 1 55 105 126 2 13 C 25.7 379812-071-0-55 1588 161 Mamhaan T2 16 63 11 2 1 55 100 127 1 17 LCr 26.3 377612-071-03250 1395 111 Varamin LP 5 60 12 .1 2 57 105 126 2 13 'Ca 23.7 372012-071-03696 1829 162 Shahpour 
 LP 51 68 '13 1 1 56 100 121 1 11 Cr 21.9 371012-071-02655 828 230 Niahabour W 47 :,69 12 1 1 .54. 1oo 129 1 17 W. 18.6 3706
1-71-03455 1588 161 Mamaghan LP 53 8 ,13 1 1 54 100 130 2 11 L1cr 26.4 369012-071-03o62 1207 169 Ardabil LP 47 67 :12 1 1 56 107 123 1 15 C' 18.5 368012-071-0321 1389 il Varamin LP 418 58 13 1 1 54 100 126 2 12, LCr 24.e 367012..71-02810 OO3 170 Ardabil LP 54 65 ' 2 1 65 105 127 2 13 Co 27.1 36o212-071-02306 189 220 Isfahan w 5 66 1 0 2 2 62 109 131 2 15 W 22.1 '60012-071-02818 979 230 Niahabour W 43 67,. 12 2 1 52 95 123 2 16 W 20.212-071-03306 451 111 Varamin LP 52 64 12 1 1 54 100 118 2 15 Dr 27.0 356 
12-071-03295 141 ill Varamin LP 51'' 67. 13 2 1 53 105 120 2 15 DC V'7.5

63 12 1 1 54 95 1:8 2 
351212-071-03300 145 111 Varamin LP 52 13 DCa 28.9 311612-071-02596 759 230 Niahabour W 15. 69 11 2 2 55 105 129 2' 11 W 19.1 339612-071-02179 371 241 (hoohan W 15 63 12 1- 2 51 89 127 2 17 W. 20.3 33621P-071-02185 380 241 Ghochan w 41 16 '13 2 2 50 95 127 2 15 N 9.3 331812-071-02650 822 230 Ni-habour W 10 58 12 1 1 54 95 122 2 W 18.1 3341212-071-01921 88 86 Karaj W 49 66, 12 2 1 53 95 129 3 ,'ll W 28.9 333612-071-02300 483 22 Isfahan W 55" 63 10 2.. 2 73 112 131 2 16 W 23.4 331212-071-02734 903 182 Shiraz W 
 48 64 114 2 2 55 95 125 2 11 W 21.3 33012-071-02315 5241 211 Ghoohan W 42 64 13 1. 1 50 89 118 2 16 W 20.5 325212-071-03005 1156 169 Ardabil W 52 72: 2 1 53 105126 2 12 W 26.7 322612-o71.o378 1517 168 M ian V 149 68;V. 12- 2 1 52 100 130 2 13 W 27.4 3212.12-071-02896 105 170 Ardabil W 47. 68,, 13 1 .1 55 105 127 2 *12 W 29.3 .318412-071-03251 1396 111 Vazramin W 4115, 68"'' 11. 2- 1 55 100 123 2r2 17, " 27.1 264812-01-0.235 1380 111 Varamin LI '18 64- .1 2 1 54 100 117 2 16 Cr 28.1 2632 

18.,
 



Tabl 2--" Aromio DataChickpea (Blak) Uniform Advanced Yield'Test,.Planted April 7, _1968, EPP, Ohazvn, Iran, 

'i)(2) (3) () ()(6) () (8): (9)(10); (11) (12): 1)(4'(5 1) (7 (18) :(19) (20) (21) 

43 43 

Accession 
Number 

Go~ 

.0 
0 z 

4-' 
4, 0 

SOURCE'~ 

$ 
) 40 

" 

34 
F$4 

4o 

~ 

0 

~ 

4 

01 

' 0. 10 
00~ 4 ~ 

14$4 
9r 

0. 
40ZM4)
4)~m 

a3 
0ow, 

s4m 
n 

00 0 
02-

4 
CDr-4 

8 
0 -42 

fb0 

l ) 

-1 
.41 

54& 
>4E 

-
0) 

. 
E~ 

H-

434 

4.0 

12-071-05428 417M 175 Ghbayeh-Gole P 34 63 18 .2 1 42 86 101 1 12 DCr 16.4 2349 25.32 60 24 
12-071-05436 
12-071-05452 

416M 
419M 

175 
.175 

Gha3-yeh-Gole 
Gharyeh-Gole 

P 
P 

35 
34 

54 
60 

19 
18 

2 
3 

1 
1 

41 
41 

89 
87 

101 
100 

1 
1 

13 
12 

DCr 
Dcr 

16.7 
16.5 

2315 
2282 

25.45 
26.61 

75 
75 

26 
22 

12-o71-o5438 
12-071-05451 

4om 
410M 

175 
175 

Gh(ayeh-Gole 
Gharyeh-Gole 

P 
P 

34 
34 

54 
61 

19 
19 

2 
2 

1 
1 

44 
42 

86 
87 

1oo 
'101 

1 
1 

12 
13 

DCr 
Dcr 

15.1 
16.6 

2169 
2067 

2.45 
27.58 

60 
45 

24 
28 

12-071-05435 404M 175 Gharyeh-Gole P 34 58 20 2 1 42 85 100 1 3. DCr 14.8 1985 26.51 45 26 
12-071-0o4570 234o 139 Kermanshah P 42 56 19 2 1 2O 86 '101 1 10 Bl 12.6 1979 28.17 45 23 
12-071-05433 439M 154 KaraJ P 37 62 19 1 1 40 87 104 1 12' B1 13.7 1970 26.23 45 27 

12-071-10054 
12-071-05441 

411 1 
303 

171 Ardabil 
Azarshahr 

p 
P 

29 
34 

46 
56 

19 
17 

1 
2 

1 
1 

4o 
41 

84 
88 

103 
102 

1 
1 

12 
11 

Bl 
DCr 

14.0 
13.9 

1949 
1925 

28.55 
28.92 

30 
50 

25 
23 

12-071-05429 427m 
12-071-05446 440M 

154 
154 

Karaj 
Karaj 

P 
P 

30 
37 

54 20 
53 18 

2 
2 

1 
1 

40 
41 

85 
88 

103 
103 

1 
1 

13 
12 

Bl 
Bl 

12.7 
13.1 

1802 
1771 

28.9.3 45 
28.75 60 

26 
27 

12-071-05130 2862 174 Ahex- P 32 47 20 2 1 .4o 85 104 1 13 Bl 12.6 1744 30.30 45 26 
12-071-05132 2864 174 Ahar P 41 56 17 1 1 43 88 105 1 12 El 13.4 1736 27.23 75 27 
12-071-i0052 4197m 174 Ardabil P 36 49 18 1 1 43 86 102 1 13 Bl 12.8 1626 26.60 50 27 
12-071-05432 428M 154 KaraJ P 37 57 17 1 1 41 87 105 1 11 B 13.7 1621 29.88 45 27 
12-071-10051 '387m4 
12-071-04255 307 
12-071-05442 231 

164 

251514 

Moghan 
Ghazvin 
Iran 

P 
P 
P 

37 
36 
38 

52 
58 
57 

18 
17 
17 

1, 
2 
2 

1 
1 
1 

41 
43 
42 

86 
89 
89 

102 
103 
103 

-1 
11
1 

12 
13:
12 

El: 
El.
El 

13.9 
14.7
13.1 

1571 
1555
1522 

28.20 
28.0727.75 

45 
6075 

27 
2526 

12-071-04244 305 Ardabil P 35 48 19 2 1 42 87 103 1 12 Bl 15.0 1512 29.41 45 24 
12-071-10053 2147 221 Isfahan P 33 53 18 2 1 41 87 103 1 12 Bl 17.3 1508 29.94 45 24 
12-071-05093 2829 174 Aha' P 38 53 17 2 1 .43 89 104 1 12 B1 13.3 1479 27.64 75 26 
12-071-05301 
12-071-10050 

3016 
4171M 

154 
174 

Gharyeh 
Ardabil 

,-ole P 
P 

37/ -52 
36 51 

17 
17 

2 
2 

1 
1 

44 
41-

87 
86 

103 
102 

1 
1 

13 
12 

Bl 
B 

14.9 
13.8 

1472 
1400 

30.57 
27.82 

45 
-45 

27 
27 

12-07-04283 292 Isfahan P 36- 48 18 2 1 41 88 104 1 12 El 13.7 1260 28.91 45 24 
Cv % =16 
LSD .05 . 392 



Table 12 Agronomic Data, Chickpea- (Blck)'Vnifonn 'Advanced Yield- Teat, Planted March 12,,1968,,RPIP, Varamin, Ira
 
() -(2) (3)( ) 
 (7) (8) ) (10) ( (2)3- (14). (1) (17) (18) (9) (20) (21) 

Pl.to Pl.to 
 Seeds 100 Yield
Accession Cook-
Strain Source 
 Plant Plant Plants 
 lst 1st Disease per 10 Seeds
Number Number Number S 0 per ing Palata-U R C E Height Width /Meter Stand Vigor Fl. Mat. Rating pods Wt. Hectare Protein "Time bility12-071-10053 2147M 221 Isfahan 44 69 8 1 2 61 105 112-071-051322864 174 Ahar 50 70 7 1 
20 11.0 2885 27.25 80 24

1 61 104 112-071-05451 410m 20 10.0 2785 25.73 98175 Gharyeh-Gole 4-4 57 232 61 103 2
12-071-05301 10 12.0 27303016 154 Gharyeh-Gole 52 67 
7 
6 

2 
1 24.83 85 24 

12-071-04244 305 Ardabil 48 64 7 
1 60 102 1 20 11.0 2708 25.62 78 261 1 60 102 1 20 11.0 262812-071-10054 4111M 25.97 78 25171 Ardabil 40 66 6 1 1 60 100 212-071-05093 2829 174 Ahar 20 11.0 2444 26.1o 65 2748 73 7312-071-05432 428M 154 Karaj 

1 1 6o lo2 1 20 11.0 2389 26.86 98 2347 64 -7 - 1 60 103 10 12-071-10050 4171M 20 10.0 2258 26.65174 Ardabil 41 5L 80 221 61 101 112-071-04255 307 20 11.0 2226 25.83 70 22Ghazvin 41 60 7 1 2 62 10012-071-05433 43W 154 KaraJ 43 64 7 1 
2 20 10.0 2141 26.36 80 2760 102 21P-071-05441 20 9.0 2134 26.35303 Azarshahre 45 68 *6 80 231 . 1 61 IOO 212-071-10051 3 164 Moghan 20 10.0 2129 26.84 98 2342 59 7 - 1 1 60 100 1 2012-071-05436 41l 175 12.0 2010 26.49 78 25Gharyeh-Gole 37 62 7 1 2.12-071-05452 419M 

60 101 2 10 14.0 1975 22.57 105175 Gharyeh-Gole 37 61 7 222: 1 60 98 212-071-05442 231 251514 Iran 10 14.0 1956 24.06 90 2248 62 - 6 1 61 102 212-071-05446 44OM 154 Karaj 44 66 . 
20 . 1940 26.09 0 2

7 2.' 2 61 10412-071-10052 419711 174 Ardabil 2 20 10.0 1906 24.97 70 2545 57 7. 2 1 60 9912-071-05438 1 20 10.0 1889 24.52401 175 Gharyeh-Gole 37 55 70 257 2 2 63 9912-071-05429 427M 154 Karaj 
2 20 12.0 1880 24.35 90 2440 59 1 2 6o 100 112-071-04570 2340 20 9.0 1843 25.44193 Kermanshah 41 64 7 65 262 - 2 62 101 212-071-o4283 292 20 10.0 1798 25.27 60 24Isfahan 47 55 7 .1 1 60 9912-071-05428 1 20 11.0 1785 26.97417M 175 Gharyeh-Gole 36 59- 8 2 1 68 2561 10012-071-05435 404M 175 2 10 11.0 1762 23.73 90 23Gharyeh-Gole 37 59' 7 1- 2 63 10112-071-05130 2862 174 . Ahar 
2 20 10.0 1678 24.66 80 21387 6 7 1 - 1 61 100 1 20 9.0 1584 25.96 60 25
 

LSD .05 = 
 25
750
 



Table '13:-Agronoii Data, _Chiikpea -(Black) Unitform Advanced Yield. Test,-Planted April 3, 1968, EPIP., KaaIran -

(1 () (3) (4) J(5) - (6) (7- (8) (9) (lo), (3U) :(12) (1:3), (14) (15) ():l7 (18) (19) . (20) -(21) 

.. 4..n- -

Accession 
140 

F. 

0 

oo 

r_ 
0;4 

O) 

04 ' ~ 1442C4 
3.-P 

-a-
40 

4.0 
0 

V S.4~ -P 
to -Pa 

0 
-0 

0 * 
r. w 

.~ 0 -O Q 
v) 

4.+ 

04 
b4 

D ' X.0 

4-

Number 
12-071-05432 
12-071-05301 

co 
428M 
3016 

iz 
154 
154 

SOURCE 
Karaj 
Gharyeh-Gole 

P 
P 

33 
35 

57 
59 

19 
16 

1 
2 

b.:r~4~5~ 

1 
1 54 

9 
96 

1 
129 2 

03. 

16 

a).. 

B1 

U) 
12.0 
12.6 

3172 
3002 

25.b7 
25.86 

0 
51 
70 

25 
27:­

12-071-05446 
12-071-10050 

440 
4177M 

154 
174 

Karaj 
Ardabil 

P 
P 

36 
36 

54 
54 

17 
16 

1 
2 

1 
2 

52 
53 

96 
96 

125 
131 

1 
2 

16 
18 

B 
BI 

12.0 
12.5 

2944 
2943 

25.71 
25.64 

55 
54 

27 
25 

12-071-05451 
12-071-05132 

410m 
2864 

175 
174 

Gharyeh-Gole 
Ahar 

P 
P 

30 
37 

54 
60 

14 
20 

1 
2 

2 
1 

53 
54 

96 
96 

128 
134 

2 
1 

15 
17 

IBr 
B 

14.7 
12.1 

2909 
2868 

24.03 
26.30 

68 
53 

26 
25 

12-071-05442 231 251514 Iran P 33 55 21 2 1 53 96 124 2 18 B1 12.4 2851 24.79 63 22 
12-071-10051 387M 164 Moghan P 36 58 20 1 2 53 96 128 1 18 B1 12.1 2841 25.66 60 24 
12-071-05093 2829 174 Ahar P 35 51 18 2 1 54 96 127 1 18 Bl 12.8 2840 26.88 58 27 
12-071-10052 4197M 174 Ardabil P 37 63 21 3 2 53 96 120 1 20 B1 11.3 2753 25.42 58 27­
12-071-04255 307 Ghazvin P 36 56 16 2 1 54 96 127 2 17 B1 12.3 2745 25.95 58 27 
12-071-04283 292 Isfahan P 39 60 17 2" 1 53 96 123 2 16 Bl 12.7 2673 26.77 73 26 
12-071-10053 2147 221 Isfahan P 34 54 16 2 2 53 96 125 2 16 B1 14.4 2651 27.43 53 26", 
12-071-04570 2340 193 Kermanshah P 33 55 18 2 2 53 96 125 1 16 B1 11.1 2567 26.23. 73 -__,23: 
12-071-04244 
12-071-05441 

305 
303 

Ardabil 
Azarshahfe 

P 
P 

36 
33 

51 
52 

20 
26, 

2 
2 

2 
2 

53 
52 

96 
96 

118 
128 

2 
3 

18 
18 

B1 
B1 

12.5 
11.5 

2559 
2446 

26.34 
25.19 

53 
68 

:,25 
26 

12-071-05438 
12-071-05433 

401 
439 

175 
154 

Gharyeh-Gole P 
KaraJ P 

29 
33 

56 
._51 

17 
18 

2 
"2 

2. 
2 

52 
52 

96 
96 

121 
127 

2 
2 

15 
17 

LMr 
Bl, 

13.4 
10.2 

2436 
2398 

24.53 
25.79 

68 
55 

21­
23'­

12-071-05429 427 154 Karaj P 31 54 17 1 2 51 96 122 2 18 El 11.2 2327 24.97 45 28 
12-071-05428 417 
12-071-05130 2862 

175 
174 

Gharyeh-Gole 
Ahar 

P 
P 

31 
28 

54 
56 

18 
20 

2 
. 2 

2 
_.2 

53 
52 

96 
96 

122 
117 

2 
2 

L3 
17 

LBr 
B 

13.3 
10.6 

2178 
2077 

21.42 
25.65 

52 
68 

23 
27' 

12-071-05452" 419 175 Gharyeh-Gole F 27 56 14 2 2 52 96 117 2 15 LBr 13:5 2056 23.98 65 22 
12-071-05436 
12-071-05435 
12-071-10054 

416 
404 
4111m 

175 
175 
171 

Gharyeh-Gole P 
Gharyeh-Gole P 
Ardabil P 

30 
31: 
26 

51 
53 
48 

19'_ 
i,18 
18 

.3 
2 
2 

3 
2 
2 

52 
53 
49 

96 
96 
96 

124 
118 
117 

2 
2 
2 

14 
14 
18 

LBr 
LMr 
B3 

14.7 
12.4 
11.9 

1985 
1962 
1912 

24.30 
25.41 
25.15 

73 
50 
35 

25 
27 
22 

%- -. 17 
LSD .05 = 604 



Tbe14Black' Chickpea Uniform-Advanced Yield Test'. RPIP, 1968 

Yield, Kg 6PrEectax'e 

Accession Source and " 
Number Source Number Varamin Isfahan Shiraz Meshed Rezaieh Hamadan' Zabol­

12-071-05132 Ahar 174 .2785 2062 4170 2605 534 1006 156 7 
12-071-05093 Ahar 174 2380 2300 746 260 309 952 157 
12-071-05436 
12-071-05441 

Gharyeh-gole 175 
Azarshahr 

1975 
2128 

2512 
1637 

500 
626 

2505 
2420 

495 
360 

965 
920 

150 
149. 

12-071-05452 
12-071-05438 
12-071-05442 

Gharyeh-gole 175 
Gharyeh-gole 175 
Iran 251514 

1955 
1880 
1938 

1200 
975 

2212 

580 
445 

1570 

2680 
3556 
2982 

612 
362 
293 

1078 
1021 

912 

159 
183 
15% 

12-071-05446 
12-071-05433 

Karaj 154* 
KaraJ 154 

1913 
21 

2037 
1912 

260 
894 

2562 
2307 

508 
425 

811 
758 

157 
193 

12-071-05428 
12-071-04255 

Gharyeh-gole 175 
Chazvin 

1761 
2141 

1875-
1900 

725 
683 

2457 
2780 

370 
662 

908 
915 

180 
166 

12-071-05435 
12-071-05 1 ,2 
12-071-o5451 
12-071-05429 

Gharyeh-gole 175 
KaraJ 154 
Gharyeh-gole 175 
Karaj 154 

1678 
2257 
2730 
1843 

1350 
1950 
222 
1800 

767 
853 
723
687 

2722 
2907 
2845
3001 

466 
722 
325300 

1128 
958 
978902 

191 
149 
200183 

12-071-10050 Ardabil 174 2225 1712 533 2792 637 903 172 
.2-071-10051 
12-071-10052 

Moghan 164 
Ardabil 174 

2010 
1889 

1400 
2050 

443 
736 

2687 
2856 

319 
485 

935 
920 

170 
169 

12-071-10054 Ardabil 171 2439 1875 793 2972 712 1052 182 
12-071-04244 Ardabil 2628 2275 485 .2950 912 1012 152 
12-071-10053 Isfahan 221 2885 2412 644' 
12-071-0O5301 Gharyeh-gole 154 2707 2075 733 
12-071-05130 Ahar 174 158 1537 544 
12-071-04283 Isfahan 1785 2387 628 
12-071-04570 Kermanshah 193 1798- 2550 



c Y 7, 1968,.-PIP, Chazvin,-,Iran J21)
TAjp'onodcData,Chickpea.(White 

Tal,1 Io Ada ed.-+ield".Tes' UP Plat..... = (18)"" (,'- J.,. ,(1 (12) (13) ( ( (7(3)1er SO.9(6 (6) ( 
P 0 

43 bSaDo
 
a r r.4 0 4.' - 0 

4593 1 W 6 260 M. ) 6 
-o -5 aw+. 5- 4J+4)a v $ OM 9.X:0 cd 050 

- 01-0 a _ t05 4- a -9 QQ03 4 60-4 +(D- 00 .43 
1LO 4 05 6 t a00 W(Da. 3. 2036 0

Accession ~ > 0~t0.40 2.40 5 >~ . ui 0 
Number S 0 URC 

20 2 1 44 92 105 1 12 W 17.6 2147 21.97 25 2W 32 5612-071-10019 2604m 106 Fa2s R C N2 56 G9 > 11 _1 91 105 C1P 13- 03 9 19 2.1 O
1-7- 03 Z1 06 Fa 


12-071-10023 2566m 106 ars W 33 57 19 3 1 43 92 105 1 13 W 9.4 2127 22.6 220 26 
W 40 53 22 2 1 45 93 105 1 12 W -24.6 2101 23.6 220 26 

12-071-05470 332 217 Torbat-Haidari 
W 29.3 2039 22.12 240 261 43 91 l6 1 1312-071-10026 3o63m 162 Shahpour W 34 53 21 2 

21 2 1 44 90 106 1 13 W 32.9 2036 20.32 240 27:W 34 5612-071-10033 24TM 111 Isfaha 
1a 32 56 1 3 1 44 91 105 1 13 W 19.9 1995 22.11 220 26r 

12-071-10038 2618M 116 Kars 

12-071-10024 260 16 Fars W 34 57 21 3 1 40 91 105 1 13 W 17.3 19 21.73 245 27
 

W 36 56 19 3 1 41 91 105 1 12 W 34.2 1959 22.68 285 26 
12-071-10029 2702M 152 Kaaj 

92 105 1 13 W 26.6 1911 23.06 220 25
12-071-10036 Ghazvin, Mashal-dar W 39 56 20 3 1 42 

66 20 2 1 -44 95 110 1 12 W 33.4 1904 25.01 210 26 
12-071-10020 3463M 169 Ardabil W 41 

105 1 12 W 31.9 1902 21.15 240 27
12-071-1002534714h111I ha mada W 36 56 22 3 1 43 93 

60 21 2 1 45 93 104 1 12 13.3 18 20.24 240 26 
12-071-10035 2818M 153 KaraJ W 41 

37 64 20 3 1 43 86 107 1 12 W 23.3 1879 24.06 225 27 
12-071-05471 310 241 Ghochan T W12-071-10025 247 GllIfhavnNsaaa .W-1 3 5 9 O 23. 182 202 240 26
 

W 36 52 21 2 1 42 90 102 1 12 W 17.7 1871 21.77 240 26,
12-071-10022 260om 106 Fars 27:­56r 21 2 1 43 91 106 1 1i, 14 31.1 1864 22.76 25512011W138419Adbl1 35 

W 29 60 23 2 1 44 92 102 1 11 W 37.6 1862 20.33 240 25 
12-071-1003127634 153 KaraJ 

W 46 62 20 2 1 43 192 105 1 1k W4 37.5 1805 22.48 250 26.. 
12-071-10037 Ghazvin,Mohammadabad 

W 39 64 19 2 1 43 93 104 1 12 W 38.1 1785 23.06 220 26 
12-071-10038 Ghazvin,Nosratsbad 

2612-071-10030 25874 106 Fax's W4 30 51 19 2 1 43010 3 1 8.8 1781 23.93 270 
14 41 61 19 2 1 41 91 103 1 12 W4 3. 72 2.5 20 2

12-071-10039 Ghazvin,Haji-TaPPeh 
42 89 102 1r 12 14 17.2 1732 22.32 24o 27-7 

12-071-10021 261C!4 106 Far's W431 56'20 3 1 
104 1 12 W4 36.2 1722 20.88 255 2414 34 51 19 3 1 44 9012-071-10032 2763m 152 Karaj

1201-04 WhziBietn 61 20 2 1, 41 92 103 1. 12 W 37.6 1678 22.02 225 273612-071-1oo18 264714 106 Fax's W 31 53 19 1 443 92 104 1 12 W 18.7 1620 21.70 240 25
 
12-071-10027 260m 106 Fars 37 57. 19 3 1 44 91 105 1 12 W 19.7 1612 23.93 240 25
 
10 10 2 F57918 " 4 

LOD .05 ­



Table 16 Agio6mic Data,Qi'Ciopea (White) Advanced .YieldTest I,.Planted March 12, 1968, -RPIPs .Varamin, Iran 

()(2) (3()(6 (7) (8'()(10) _(11) (12) (13) (14) (17) (1) (9 20) (21) 

Pl.to Pl.to Pl.to 100 Yield Cook-. 
Accession Strain Source Plant Plant Plants lst 1st Com. Disease Seeds per ing Palata 
Number Number Number S 0 U R C E Height Width /Meter Stand Vigor Fl. -Mat. Mat. Rating Wt. Hectare Protein Time bility. 

12-071-o3468 1599 161 Mamaghan 51 67 8 1 1 68 110 135 1 21.0 4437 20.66 285 23, 
12-071-05470 332 217 Torbat-Haidari 54 69 7 2 1 64 i0 135 2 22.0 4039 20.79 260 25 
12-071-10025 2407 111 Isfahan 50 73 6 1 1 58 110 135 1 28.0 3969 20.25 170 27 
12-071-10031 3389 169 Ardabil 56 73 7 1 1 64 109 134 1 27.0 3670 22.6 275 26 
12-071-03116 1265 169 Ardabil 53 73 7 1 1 108 133 1 23.0 3595 21.,2 285 22 
12-071-10026 3o63 162 Shahpour 46 61 7 1 1 62 107 132 1 25.0 3587 21.87 260 24 . . 
12-071-10032 
12-071-10019 
12-071-10018 
12-071-10028 
12-071-10035 

2763 
26o4 
2647 
2618 
2818 

152 
106 
106 
106 
153 

KaraJ 
Fars 
Fars 
Fars 
KaraJ 

42 
42 
36. 
43 
46 

65 
61 
55 
61 
5 

7 
7 
6 
7 
6 

1 
1 

, -7:1 

1 
1 

1
1. 
1 

-
1 

63 
66 
65 
66 
633 

107
107 
105 
108 

131
133 
133 
133 

22 
2 
2 
2 

30.010.0 
16.0 
1.0 
9.0 

3530386 
3461 
3453 
3413 

20.682.48 
21.69 
21.56 
21.56 

240255 
310 
240 
260 

2723 
25 
25 
26 

12-071-10027 2606 106 Pars 42 64 8 '-1 1 64 107 -133 2 18.0 3392 23.32 275 25 
12-071-10034 2753 153 KaraJ 415 70 6 1 .1 63 106 132 2 34.0 3388 20.94 260 25' 
12-071-02274 460 220 Isfahan 51 73 8 1 1 109 131 1 20.0 3379 22.27 285 25 
12-071-10033 2433 11 Isfahan 41 63 7 1i .1 63 106 132 2 35.0 3361 20.24 200 26 
12-071-o98o 161 302 Ghazvin 49 62 7 1 1 107 130 2 27.0 3255 20.95 270 
12-071-10020 3463 169 Ardabil 48 64 7' 1 1 65 108 136 2 26.0 3246 21.74 215 
12-071-10030 2587 106 Pars 39 64 1 2 66 106 130 2 16.0 3122 23.69 225 26 
12-071-10021 2610 106 Fars 38 64 8 1 1 64 107 131 2 15.0 3113 22.18 360 24 
12-071:-10023 2566 106 Fars 40 60 7 1 1 65 102 131 2 19.0 3101 21.84 255 22 
12-071-02275 461 220 Isfahan 45 66 7 1 1 111 130 1 24.0 3069 21.21 270 261"_. 
12-07-o5471 310 241 Ghochan 39 69 6 1 1 60 107 130 1 18.0 3o43 21.81 260- 27, 
12-071-10024 2609 106 Pars 41 61 7 1 1 65 106 133 2 16.0 3003 21.77 255 24 
12-071-10022 2608 106 Fars 38 55 6 1 1 65 107 133 2 16.o 3OOl 21.46 255 24 
12-071-10029 
Cv%= 

2702 152 Karaj 41 61 7 1 
. 

1 61 105 132 2 28.0 2967 
18 

20.88 225 21 

LSD .05 880 



T Iable .17 Aep ,,OnsODate,- OMikpea (White) Advmnood 
(1) (2~3 (4) 5) (6)' 

Y*id.Tinr. U, V.LaflWG AYr1A 

(7) (8) (9(l)()(2 
go, 37­

1)(121) (15) (06) (I8) (19) (20) (21) 

Acoeauion I 
Number . 0URB CE 

124TI-03 68 1599 16lM5J58a n 

12,~071-03116 1265 169 Ardabil 
12-07-1001 2647m 106 Pare 
12.071l-10019 26044 106 Fars 
12-071-02275 461 220 Isfahan 
12-071-05470 332 217 Torbat-Haldari 
12-071-02274 460 220 Isfahan 
12-71-10020 34634 169 Ardabil 
12-071-10021 2610M 106 Fars 
12.071-01980 161 302 Ohazvin 
12-71-10022 2608 106 Fars 
12-071-10023 25604 106 Para 
12-071-10024 2609M 106 Fars 
12-071-05471 310 241 Ohochan 
12,071-10025 24o7m 111 Isfahan 
12.071-10026 3o63m 162 Shahpour 
12n. -10027 26( o106 Pars 
12-071-10028 2618m 106 Fars 
12-071-10029270 a152 Karaj 
12-071-10030 2587 106 Fars 
12-071-10031 3389M 169 Ardabil 
12.071-10032 2763M 152 XaraJ 

12-M7-10033 22433M111 Isfahan 
12..017-00 34 27534 153 KaraJ 

1 2 0-l-10035 2818 153 KarJ 
cv -
LSD.05-

W 
W 
V 
W 
W 
W 
W 
W 
W 
w 
W 
V 
W 
W 
w 
W 
W 
W 
W 
W 
W 
W 
V 
W 
W 

46 
46 
49 
40 
5 
45 
50 
52 
41 
46 
43 
37 
38 
39 
50 
49 
40 
49 
52 
38 
51 
47 
212 
42 
46 

58 
5 

59 
61 
60 
58 
63 
60 
61 
59 
59 
54 
57 
58 
61 
62 
56 
51 
58 
56 
59 
58 
57
58 
61 

11,11 
12 11 

.14 1 1 
13 1 1 
11 2 2 
13 2 2 
12 1 1 
11 1 1 
1 1 2 
12 1 1 
15 1 1 
13 2 1 
14 1 1 
12 1 1 
12 2 1 
12 2 1 
12 1 2 
16 1 2 
13 1 
12 2 2 
11 2 1 
11 2 1 

11 1 1 
11 22 
11 2 1 

57 104 
57 108 
53 105 
541 X05 
75 108 
55 102 
69 110 
53 105 
52 104 
54 97 
53 104 
53 103 
52 10q 
50 102 
55 103 
54 103 
54 100 
54 107 
53 97 
55 103 
54 103 
53 10 

54 100
56 103 
54 103 

130 
136 
1324 
131 
132 
135 
133 
141 
126 
126 
125 
124 
122 
125 
129 
225 
132 
130 
120 
124 
125 
120 

117 
121 
1 5 

1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
2 
1 
2 
2 
2 
3 
2 
1 
2 
2 
2 
2 

2
3 
3 

13 
il 
16 
17 
13 
13 
14 
11 
15 
13 
16 
15 
16 
17 
16 
12 
14 
18 
15 
17 
12 
13 

13 
15 

13 

W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
w 
W 
W 
W 
w 
W 
W 
w 
W 
W 
W 
W 

V 
W 
W 

3W95 
3664 
3397 
3351 
3343 
3270 
3250 
3247 
3142 
3019 
3016 
2975 
2969 
2872 
2725 
2715 
2696 
2663 
2639 
2629 
2405 
2234 

2198 
2081 
2052 
21 

901 

21.84 
21.249 
21.35 
22.98 
23.55 
23.58 
23.56 
26.10 
23.42 
22.31 
22.40 
22:11 
22.07 
23.10 
21.85 
21.25 
23.12 
22.14 
22.98 
23.74 
22.89 
22.88 

23.56 
22.89 
22.82 

115 
85 

115 
1"3 

85 
110 
85 

110 
115 
85 

138 
140 
138 
113 
115 
110 
138 
115 
128 
138 
110 
103 

103 
90 
95 

19 
20 
224 
21 
23 
23 
23 
23 
26 
23 
23 
21 
22 
26 
23 
22 
34 
26 
26 
24 
23 
22 

23 
22 
26 

Table 18 White Chokpea Advanoed Yield Tent fl,"1969'
. 

Yield K . Per Hectare 

Acosson 
Number 

12-071-10029 
12-071-10030 
12-07-10023 
12-0I-10019 
12-071-10024 
12-071-10022 
12-71-;0027 
12.071-10028 
12-071-10018 
12-071-10021 
12-071-10020 
12-071-10031 
12-01-10032 
12-071-IO25 
12-071-10026 
12-071-1003h 
12-o71-1003312-071-1005 
12-071-o547o 
12-071-05471 

Soutoe and 
Source Number 

KaraJ 152 
Fars 106 
Pars 1o6 
Pars 106 
Fars 106 
Fars 106 
Pars 106 
Pars 106 
Pars 106 
Pars 1o6 
Ardabil 169 
Ardabil 169 
KaraJ 152 
Isfahan Ill 
Skahpour 162 
Karaj 153 
Ksfarha 13
Kar 153 
Torbat-Haldari 217 
Ohoohan 241 

Varamsn 

2966 
3121 
3101 
3486 
3002 
3001 
3391 
3253 
3461 
3112 
3145 
3691230 
3529 
3968 
3587 
3388 
360 
3132021 
4038 
3043 

Isfahan 

1175 
3700 

.60o 
1325 
2575 
1612 

1512 
1725 
1375 

Shiraz 

1980 
1932 
1922 
1807 
2172 
1962 
2322 
1971 
122 
1812 
1940 

2200 
2117 
2135 
1758 
.169 

2017 
1545 

Meshed 

3262 
3510 
388 
Y7 
3652 
3793 
3652 
3947 
3757 
3325 
3282 
3621003 
3747 
2017 
3555 
3275 
32422 
2480 
2680 
3117 

Rezasih 

625 
1512 
1400 
1350 
1325 
1612 
1587 
1662 
1450 
1512 
1387 

1125 
1162 
745 
1450 
1237 
1212 
1725 
1712 

Hmadam 

705 
507 
623 
486 
537 
530 
481 
462 
398 
473 
326 
692 
632 
531 
611 

541 
512 
461 
522 

Zabol 

483 
478 
876 
633 
474 
349 
704 
629 
556 
884 
598 
592 
518 
602 
3 , 
982 
64 
723 
880, 
941 



Tle19 Arnsd aa, ~op~ -h 
- rinrAvanced Yield Test,-lne

Plnte pil7A~rl T ~,j106, AIPGhazvin, Dl 

0~ 0 F4 

Accession F.O 0o @'4 10 0 r- H.@ 

12-071-02446 617 106 Fars W 36 
12-071-03243 1388 111 Varam i LP 41 
12-071-001o4 3163m 162 Shahpour W 34 
12-071-03662 1796 162 Snahpour LP 35
12-071-05457 34CM 170 Ardabil LP 35 
12-071-03515 1649 152 KaraJ LP 34 
12-071-05476 312mI 153 KaraJ W 37 
12-071-05453 328M 170 Ardabil LP 37 
12-071-05468 3 KaraJ selection W 33
12-071-0546o 3oz 129 Moghan LP 35 
12-071-10013 2517 .129 Moghan W 32 
12-071-10015 250o4M 129- Moghan W 34 
12-071-05456 34 KaraJ selection W 38 
12-01-05475 3134 161 Moghan LP 35 
12-039-05462 331 32 Cyprus LP 32 
12-071-10017 2407M il Isfahan W 40 
12-071-05473 225 249982 Iran W 32 
12-071-05469 322M 169 Ardabil LP 37 
12-071-02518 682 232 Darehgaz W 34 
12-071-05466 18 Karaj selection W 36 
12-ov1-05472 347m Karaj LP 34 
12-071-10016 2524M 129 Moghan W 32
12-071-02089 261 454 Karaj selection W 38 
12-071-02276 462 220 Isfahan W ..­4o 
12-071-05471 310 241 Ghochan W 33cv % =•. .. 

60 25 
54 23 
61 22 
59 21 
57 21 
59 23 
65 23 
62 '21 
62 21 
58 20 
56 20 
65 19 
66 22 
59 21 
52 21 
61 22 
58 22 
62 22 
67 24 
65 21 
61 22 
58 21 
64 21 
69 21 
59 18 

2 1 
2 1 
3 1 
2 1 
3 1 
2 1 
2 1 
4 1 
3 1 
3 1 
3 1 
3 1 
4 1 
4 1 
3 .1 
4 1 
3 1 
3 1 
2 1 
2 1 
3 1 
4 1 
3 1 
3 1 
4 1 

50 
4 
46 
42 
44 
43 
43 
42 
41 
41 
44 
43 
41 
42 
42 
45 
47 
49 
46 
44 
42 
42 
42 
60 
44 

93 
90 
92 
91 
93 
88 
88 
91 
91 
88 
90 
92 
89 
93 
88 
93 
91 
89 
89 
90 
91 
92 
92 
96 
86 

4.; 

i05 
105 
-106 
102 
105 
o4 

103 
109 
109 
103 
105 
104 
105 
107 
103 
105 
105 
102 
102 
105 
103 
105 
i0 
111 

"103 

1 12 
1 11 
1 13 
1 12 
1 13 
1 13 
1 11 
1 12 
1 13 
1 12 
1 12 
1 11 
1 13 
i 12 
1 13 
1 12 
1 12 
1 12 
1 13 
1 -13 
1 12 
1 -13 
1 ,12 
1 13 
1 -':13
• 

0) 

W 20.9 
LCr 28.8 
W 36.3 
LCr 23.1 
LCr 27.6 
LCr 21.2 
W 21.7 
Cr 22.5 
W 28.4 
Cr 30.8 
W 36.1 
w 36.7 
W 27.4 
LCr 23.1 
Cr 30.0 
W 50.5 
W 33.3 
LCr 21.1 
W 39.1 
W 24.5 
W 24.1 
W 37.6 
W 40.O 
W 19.6 
W .19.7 

2980 
2887 
2487 
2417 
2415 
2342 
2340 
2338 
2296 
2291 
2257 
2240 
2142 
2126 
2066 
1964 
1937 
1931 
1927 
1924 
1905 
1896 
1824 
1762 
1521 

23.67 
21.75 
22.90 
20.86 
23.02 
19.85 
22.01 
23.19 
22.07 
20.69 
22.24 
21.54 
21.30 
21.56 
19.95 
22.97 
20.52 
21.08 
21.22 
24.16 
21.62 
22.38 

28.24 
22.06 

150 
210 
180 
215 
250 
220 
250 
190 
210 
250 
180 
210 
210 
250 
250 
180 
210 
250 
180 
210 
250 
190 

180 
210 

o 

28 
27 
26 
24 
22 
20 
23 
26 
25 
2. 
25 
25 
25 
26 
22 
27 
26 
23 
27 
27 
23 
28 

25 
242 

LSD .05= 17 
1 



Table20 Agronomic "Data,'Qiickpea ,(Whte)'Urafi Advanced Yield Test, Planted.March 12, 1968, PIP, Varamin, Zran 
(2) 3 6 (7) (8) (9) (0) ()1) (13) (14) (17) (18) (19) (20) (21) 

Accession 
Number 

12-071-05453 
12-071-o5457 
12-071-05471 
12-071-05460 
12-071-03515 
12-071-10013 
12-039-05462 
12-071-o3662 
12-071-05475 
12-071-05469 
12-071-05476 
12-071-05472 
12-071-05468 
12-071-10016 
12-071-02276 
12-071-10015 
12-071-05466 
12-071-03243 
12-071-10014 
12-071-02446 
12-071-05456 
12-071-05473 
12-071-02518 
12-071-10017 
12-071-02089 

CV %16 

Strain Source 
Number Number 

328M 170 
34Cm 170 
310 2Lz 
302m 129 
1649 152 
2517M 129 
331 32 
1796 162 
313M 161 
322m 169 
312M 153 
347M 
3 
2524m 129 
462 220 
2504M 129 
18 
1388 ll 
3163M 162 
617 106 
34 
225 249982 
682 232 
2407M 129 
261 454 

S 0 U R C E 

Ardabil 
Ardabil 
Ghochan 
Moghan 
Karaj 
Moghan 
Cyprus 
Shahpour 
Moghan 
Ardabil 
Karaj 
KaraJ 
KaraJ selection 
Moghan 
Isfahan 
Moghan 
Karaj selection 
Vararnin 
Shahpour 
Fars 
Karaj selection 
Iran 
Darehgaz 
Isfahan 
Karaj selection 

Pl.to Pl.to Pl.to 
Plant Plant Plants 1st 1st Com. 
Height Width /Meter Stand Vigor Fl. Mat. Mat. 

42 65 8 1 1 60 108 130 
50 67 10 1 1 65 108 128
38 58 8 1 1 60 107 132 
43 61 8 1 1 65 106 125 
40 52 9 1 1 61 106 128 
42 66 7 2 1 6o 106 129 
38 65 8 1 1 61 105 126
41 6o I0 1 1 65 107 131
36 60 9 1 1 63 105 129 
42 69 8 1 1 66 103 127
38 65 8 1 1 60 106 132 
42 61 9 1 1 61 106 128 
40 62 7 2 1 60 108 132
46 62 8: 1 1 6o 106 131
48 69 7 1 1 57 111 134 
47 64 7 2 1 60 108 129
33 60 7 2 1 60 105 129
43 58, 8 1 1 61 106 131
40 56 8 1 1 63 105 129
43 57 8 _ 1 1 64 108 129 
39 .54- 8 2 2 60 103 123
38 57 7 2 2 61 108 130
40. 60 7 2 2 66 105 129
47 63 7., 2 1 6o 107 128
47 64 8' 1 1 62 106 130 

100 

Disease Seeds 
Rating Wt. 

2 27.0 
1 25.0 
1 19.0 
2 25.0 
2 20.0 
3 35.0 
2 28.0 
2 22.0 
2 21.0 
2 19.0 
2 19.0 
2 25.0 
2 25.0 
2 35.0 
2 20.0 
2 34.0 
2 29.0 
1 26.0 
2 34.0 
2 20.0 
3 27.0 
2 30.0 
2 38.0 
2 45.0 
2 35.0 

Yield 

per 
Hectare Protein 

3875 20;32 
3741 20.07 
3421 22.18 
34 4 19.26 
3298 19.89 
3234 20.64 
3203 19.78 
3169 20.63 
3139 20..9 
3123 20.00 
3080 20.21 
3058 20.86 
3016 21.00 
3014 20.61 
2989 22.39 
2989 20.36 
2936 22.03 
2826 20.39 
2798 20.76 
2751 21.45 
2616 20.78 
2612 19.79 
2593 20.45 
2521 20.73 
2493 22.24 

Cook. 

ing 
Time 

235 
240 
180 
225 
180 
220 
235 
170 
225 
225 
195 
225 
195 
22o 
170 
220 
165 
220 
22o 
205 
220 
250 
185 
130 
205 

Palata­
bility 

20 
20 
23 
20 
21 
25 
18 
19 
20-­
16': 
22 -
19 
22 
23 
23 
24 
26 
18 
24 
25 
24 
26 
27 
.28 
23 

.LSD .0564 



Table21Aa~amo Da a 

() ()
Aooees/ +r : • 7 i 

~op. (Wdhte-) 

()m : : + 
Ttom Uvano.m-dlYld reat, 
5) () (7).(8 (9) (0

: . . / / 
Minted Al 3. 1968, 

(1)(12) .(1,) " + ' + 
+ 

M~fP, KSWSaJ,fran 

(14) (15) (17) (18)a'+ : i :r (19) (20):+ (21) i 

12-071-0547531 161 4oan LP
12-071-03453 32M 170 Ardabil LP
12- osq605 0 1293o4ian LP
12-071-05057 3 170 Ardabil LP
12-039-05462 331 32 Cyprus5
12-071-03662 1796 162 shahpour LP
12-071-0 3515 1649 152 Karaj LP
12-071-05469 3224 169 Ardabil LP12-C71-05476 3124 153 KaraJ W 
12-071-02446 617 106 Fare L212-071-05472 3TM KaraJ LP
12-O71-05471 310 241 Ohoohan W12-071-02276 462 220 Islaban W
12-071-05468 3 Karaj eleotion W
12-071-03243 13& 111 Varamin 1212-071-10013 2517M 129 Moran W
.12-071-05466 18 KaraJ peleotion W
12-071-10014 3163M 162 Shahpour W
12-071-10015 ?504M 129 Moghan w12-071-05456 34 Karaj selection W
12-071-05473 225 249988 Iran w12-071-10016 2524M 129 Moghan w
12-071-02089 261 254 Karaj selection W12-07-02518 682 232 Darehgaz W
12-071-10017 2407M 111 Isfahan W 

LZD .05'-

52 59 
57 59 
55 65 
60 60 

57 
50 62 
50 61 
55 56 
48 63 
459 56
50 66 
45 58 
57 64 
47 61 
52 65 
48 70 
48 62 
51 60 
52 56 
47 59 
51 68 
47 59 
56 66 
46 55 
56 59 

14 1 
14 1 1 
13 1 1 
18 2 1 
1321 
19 2 1 
18 2 1 
20 1 1
13 1 1 
20 1 1
16 1 1 
16 1 1 
15 1 1 
16 1 1 
16 1 1 
12 2 2 
13 2 1 
11 2 1 
13 1 1 
13 2 2 
11 2 2 
11 2 2 
15 2 2 
12 2 1 
10 2 1 

55 
53 
52 
60 

551 
57 
50 
58 
51 
51 
54 
48 
63 
50 
52 
49 
51 
53 
51 
49 
52 
49 
52 
54 
54 

106 
102 
1o2 
106 
05 
102 
102 
105 
99 

102
105 
102 
110 
102 
102 
102 
102 
99 

102 
97 

105 
100 
99 
96 

102 

136 
139 
122 
134 

1231 
131 
125 
126 
129 
1391 
131 
122 
143 
134 
118 
126 
132 
120 
121 
125 
127 
124 
127 

122 
126 

1 11 22. 4500 
1 11 28. 4297 
1 12 27.5 4243 
1 12 28.9 4198 

13 2.3446 
2 1 24.1 3945 
1 15 20.1 3907 
1 12 22.6 3901
1 17 18.7 3777 
2 15 19.5 3M

1 512 27.6 37 
1 17 19.7 3514 
1 15 21.1 3416 
2 13 29.1 3276 
2 12 26.4 3193 
2 11 34.3 3119 
2 11 33.3 3006
3 12 32.3 2959 
3 1o 33.4 2820
3 U 27.5 2813 

1 14 35.4 2609 
2 11 33.6 2470 
3 11 36.3 2142 
2 14 32.7 2009 
3 n 45.3 1881 

20 
483 

22.32 94 23 
22.80 11, 19 
20.29 143 17 
21.49 156 22
2o.40 20
23.03 94 23 
21.67 86 19 
22.92 116 18
22,49 12 26 
23.912 3~ 26
22.25 86 21 
23.09 90 22 
24.60 95 23 
22.01 105 23 
22.13 93 18 
2247 98 23 
22.98 127 25 
23.44 93 23 
22.80 1oo 25 
22.50 83 23 
22.55 8a3 23 
23.94 100 24 
22.53 90 23 
24.02 75 23 

Table 22 okpo& Uniform Adano d Y•eld .hita.Te t, P 9 • 

Accession'Number 

12-0710366212-07l-03515 
12-071-05472 
12-071-05475 
12-07-05469 
12-O71-05476 
12-071-05460 
12-071-054r7 
12-039-05462 
12-0Y71-0547112-U71-05456 
12-0M1-05468 
12-O71-05453 
12-071-05466 
12-071-05473 
12-071-oo16 
12-071-10013 
12-071-10015 
12-071-10017 

Source andSouroe Number 

Shahpour 162
KaraJ 152 
Karaj 
Mohan 161 
Ardabil 169 
KaraJ 153 
moghan 129 
Arilabil 170 
Cyprus 32 
ahoohan 241KaraJ selection 
Kara selection 
Ardabil 170 
Karaj selection 
Iran 249982 
moghan i29
Monan 129 
Moshan 129" 
Iotahan 111 

Varamin 

316
329 
3058. 
3139 
.3W 
3080 
3421 
741 

3203 
3421
2616 

015 
3875. 
22 
2611, 
.3014
3 
2989 
22 

Yild1j. 

Inft-an 

.1658
19 
2262 
2037 
2062-
2012 
2612 
1925 
2200 
1337
1400 
2025 
2025 
1 
2000 
1387
466o 

1725 
1450 

er ectare 

Shiraz 

1909 
1915 
1531 
1981 
1309 
1913 
1632 
2049 
1467
1606 
1617 
2117 
14 
134 
1547 

1912 
1n 

Meshed 

6987 
2856 
32
2576 
27 
2760 
3105 
3028 
2717 
3107
2715
2707 
207 

242 
247 
31252162 
2476
187 

1943 

. 

Resi 

1337 
107
U87 
1237 
325 
725 
725 

1 
67586
172 

67 
562 
400 

Hamada 

0 
1042 
726696 

547 
965 
958 
715 
903 

606 
858 

666
877 

790 

727 

72 

Zabel 

8 
159 
22616 
203 
193 
192 
171 
208 
220
175 
17 
1805 

196
175 

18
80 

_8 



Table 23 Aronbic Data, chickpoa, (white) International Yield Test, Planted Amil 7. 1968, RPIP. CEuavln. Iran 

2): (4) (11) (15) (16) (18). (20) (2)i(() (3) (5) (6) (7) (8) (9)(l6) (12) (13) (14) (17) (1) 

4. 0 . '~d 
48 1.- IVi 04V 

12-071-0575 313 Nog , Iran LP 43 60 22 1 1 57 94 105 1 12 LCz 22.3 32u 24.34 225. 27 
12-M-05465335 Ardabilr, LP 45 61 21 1 1 56 93 107 1 12w 27.3 4148 23.64 195 24I-a 

12-074-10008 319 Israel W 39 58 22 1 . 42 90 104 1 12 W 234.9 3910 23.31 215 26
 
12-071-05472 347 Karaj, Iran V 43 54 23 1 1 57 93 105 1 13 W 26.5 3753 22.32 225 23
 
12-074-10011 CP Israel V 47 64 19 3 1 53 94 110 1 12 W 48.8 3432 23.21 210 24
 
12-113-10006 C 727 Pakistan P 35 55 26 1 1 56 89 102 1 11 Br 18.4 3252 22.64 225 24
 
12-074-10009 Lp 42 Israel w 49 64 17 3 1 5k 93 107 1 12 W 52.7 3170 24.26 215 26
 
12-079-10004 Jordan V 40 59 19 3 1 49 90 107 2 13 W 47.1 3132 23.57 225 25
 
12-074-10012 CP 43 Israel 346 61 20 2 1 51 92 107 1 12 W 48.3 3128 23.57 220 24
 
12-155-10001 Fl UA.R. w 38 49 23 1 1 39 87 107' 1 13 W 13.1 3116 21.02 195 25. 
12-155-Gi002 Giza U.A.R . w 40 52 22 1 1 341 87 '03 1 13 W 34.7 3034 23.19 190 29 
12-113-10007 c 612 Pakiatan LP 29 42 26 1 1 45 85 102 1 12 C( 14.5 3002 24.02 225 25 
12-074-10010 113 Isarel LP 44 53 21 2 1 66 93 107 1 113 B 26.2 280o 23.89 215 27 
12-113-10005 Pumjab Pakistan V "3 48 20 2 1 50 90 103 1 12 W 22.8 2802 23.38 225 25 
12-155-10003 P 3 U.A.R. V 37 55 19 1 1 4o 88 105 2 .12 W 21.5 2660 23-.13 190 29 
C7 - 22 

536D.05 6 

Table Agono ]Ata, ChickPea Internatial.24 Yield Planted Ai13, 1968, HPIP. Karaj. Iran 

( 2) t3 (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)(17) (18) (19) (0)1 (24-

AccesaIbn A -
Number W SO RC .~~so Z-4g-. 8-

12-071-05464 335 170 Ardabil, Iran LP 54 56 22 1 1 53 102 127 2 12 W 22.5 4233 23.22 135 10 
12-071-05472 347 Maj. Iran LP 349 55 22 1 1 55 102 123 2 11 LCr 27.4 3873 22.83 nO 11 
12-071-05474733 161 Mosan,Iran W 52 49 22 1 1 55 102 129 2 11 LCr 21.3 3658 23.12 110 12 
12-074-10008 319 Israel W 48 53 18 1 1 47 97 126 2 13 w 23.7 378 22.84 60 15 
12-155-10002 Giza 1 U.A.R. w 48 60 19 2 1 49 102 110 2 15 W 29.7 2952 20.99 108 20. 
12-155-10003 F 13 U.A.R. w 49 58 17 2 1 49 97 120 2 14 W 26.8 2921 22.31 92 17 
12-113-10005 Punjab Paki tan W 52 57 20 2 2 52 97 122 2 17 W 24.6 2676 21.18 93 17 
12-079-10004 Jordan w 49 55 15 2 1 50 102 140 2 12 W 45.1 2661 20.38 90 17 
12-113-10007 c-612 Pakistan LP 35 40 26 1 1 51 102 119 2 17 Br 13.8 2626 21.64 115 17 
12-113-10006 C-727 Pakistan LP 40 42 3) 2 1 58 100 117 1 18 Br 18.6 2521 2365 1 18 
12-34-10009 CP 42 Israel w 57 58 12 2 1 54 100 134 2 12 W 48.8 2411 2264 19 
12-155-10001 Fl U.A.R. w 52 63 28 1 1 41 100 125 2 15 W 13.9 2379 23.58 148 21 
12-074-10010 1.13 Israel L1 52 51 16 2 1 64 100 118 1 16 B1 25.3 2315 23.33 90 16 
12-074-10011 CP Israel W 64 61 18 2 1 55 105 142 2 12 W 45.9 2189 22.98 180 12 
12-074-10012 cP 43 Israel w 49 61 12 3 1 51 102 129 214 w 45.5 1572 22.53 90 18 
a - 24 
X,, .05 800 



Legend for Beans Agronomic Date Table 25-34
 

I)Numbers assigned to collection maintained by the Regional Pulse Improvement
 

Project.
 

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


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 

Average number of plants per meter based on one meter of row per replication.(5)-


= 

'1(6) Rated 1 to 9: 1 - complete stand; 9 poor stand 

-(7) Rated 1 to 9: 1 vigorous plants; 9 - weak plants 

(8) 	 Days from planting to first opened flower.
 

(9). 	 Indicates number of days after planting the first pod in plot reached full
 

maturity, ready for harvest.
 

(10) 	 Indicates number of days after planting the whole plot was ready for harvest.
 

1 - free from disease; 9 severe disease symptoms.
(11) Disease rated 1 to 9: 

,(12) 	 First column: C - Curved; S - Straight 

Second column:. C - Cylindrical; F - Flat 

(13) 	 -S - Short; M Medium; L - Long; VL - Very Long 

(14) Average of 10 pods per replication.
 

(15) 
. 

W -
I -

White; 
Yellow; 

Cr 
BI 

- Cream; 
- Black; 

R 
H 

- Red; P 
= Mottled; 

-Purple; Br -Brown; Pi.;.Pink; 
.S- Spotted; _Lr Light;' D 'Dar'k.. 

(16) C -. Cylindrical; F = Flat; P = Plump 

(l7)+ Average weight (grams) of 100 seeds. 

(18). Yield in kilograms per hectare based on 5 or 10 square meter plots. 

'(19) Protein percentage based on total solids. Determined by Kjeldahl method 

on two samples per strain, duplicate determinations per sample. 

(20) Cooking time (inminutes) determined by boiling 50 gram sample in 500 ml. 

of water, 2 grams Na Cl added and checked regularly for hardness.
 

(2.1) 	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
 



Agroo Data Beans (Pinto) Pel ay Yield Test, Planted May 21, 1968, Karaj, Iran. 7PIP,Table 25. 16 (z) 18):(l -(2:i .: ...3): !:4). (5) - (6) (7) (8) (9) (10) .(1n) (l?.) (13) (15)-

100 Yield
 

Pod Pod Seed Seed Seeds per
 
Pl.to Pl.to Pl.to 


Accession -Flower Plant Plants 1st 1st Com. Disease 

Shape Weight HectareNumber S 0 U R C W- Color Type /Meter Stand Vigor Fl. Mat. Mat. Rating Shape Size Color 

65-071-00619 Ghouchan - P - V 20 1 1 i 4 80 107 3 CF M DPiM F 30.-2 33,1 

V 20. 1 1 46 86116 1 CF M Cr4 C 30.0 335665-071-00206 Iran 142,900 LP 
C 26.5 3210107 3 CF M LP

65-153-01275 Turkey .P-", V -20 1 1 45 79 
M CrM C 28.5 3164V 19 1 -1 42 75 106 3 CF

65-153-02125 Turkey W 
C 28.4 312865-153-01470 Turkey .P. - 15 1 1 4144 82 112 2 CC M Crt 

30461 42 83 111 3,. CC M DPiM C 24.0 
65-071-00615 ahouchan P V 21 1 

P V 20 1 1 414. 80 .113 3 CF M CrM F 28.6 301265-071-00036 Hamadan 
39 70 95 3 CF M Cr14 C 343 2992W - V 17 -2- 165-153-01228 Turkey 


LP- V ' 1 1 4 180 .106 3 CC M Pim C *23.5 2976
65-071-00614 anouchan 
65-071-00445 Keranshah P ,. :V. , 7. 1 1 - 46 80 : 101 2 CF 1 Cr14 C 30.2 2958 

' 15-- 2 i1 40 77 105 2 CC L BIN C 35.7 295665-034-01122 Colombia 2,07*441 PLP 
3 CC S DPI1 C 22.7 292665-071-00609 Ghouchan P V 21, 1 1 143 81 111 

117 2' GIB4 F 25.7 284o
65-000-00932 1nknon- P V 18'; 1 1 51 86 


106 3 "4. F 27.4 2850V 20 2 1 43 81 :CC DPIM-'65-071-00612 Ghouchan P 
2- CF M:- Cr F 24.0 271865-153-01225 Turkey - W .. V -14- 1 1 ,414- 80 ,109 

65-046-01915 Ethiopia 194,329 PLP V 16 1 1, 15 82 118 2 CF L R14 F 21.3 2718 
87 117 ? SC L l C ,16.6 268865-153-02317 Turkey LP. V 12. 1 i. A3 

P V 19 - 1 1 143 80 .13.1 4 -CF M DPIM C 21.6 2666
65-071-00616 Ghouc an 

1 2 - 1414 - 83 . 114: 3 CC M DPiM C -21.4 2618
65-07).-00611 Ghouchan P V, 22 

CC FM 32.2 2506 
- 11 39 830 102 2 LL PiN .M CC 47.6 25001 81 1W-0CCc65-157-0029 . U.S.A. 149,484 L? :B 16 


65-071-00446 Isfahan -,I. V 114 1 - ,' 1i1 83107 2 CC. P1 C
. 
V " 16. - 1-- - - 441, 79. 104 3_ CC:. M DPIM. C 28.6 .225665-007-00293 Argentina L " 


65-071-')0599 Isfahan LP V 15-<' 2 1 143 88 113 "-2 L Pim. C 46.6 2170,
 
-V 19 2 2 '39' 69' 91 ' 3 CF M CrM 7 C 37.0 217065-157..00068 Pinto 114 W 

1 1 18 86 118 2_ CF, L P36 17.2 216665-153-00930 Turkey , LP-- V 
V "13 2 1 38 72 -97 4 CF 14 C1 c 3.3 21415-157-00072 Pinto 111 W 

.4 P1 C 36.6 20222 2 4o . 83 112 3 CC65-(YI-00600 Dashtsar Amol LP B 15 
1 -83 '112 2 CC 14 P C 42.0 2020," 65-071-00605 Isfahan .. _ LP ' v 18- 2 165-071-00603 Isfahan LP 1 1 . .10 81 115 .2 C L PIM C 11.2 2012 

" 16-- 1 -0o2 83 115 2- CC M P11- C 39.7 198065-071-00601 Isfahan LP V 
3 CF L C1104 P 29.1 1978

65-o0g-00241 India 164,778 LP - B - -. 19 ,--1 - 2 1 82 lO. 
113 2. Cc M P14 C ,12.7 1972114 2 1 :- 3 8165-071-00593 Isfahan LP V 

C 43.1 1832.LP 18 - 2 1 140 83 115' 2 : Cc m PiM
65-071-00594 Isfahan .81C 43.8 1806­
65-071-00604 Isfahan .LP V .16 2 1 112 2C 

CF: L PM4 C 33.9 1628.1 '.46 88 '1171 1V 18 265-O1-00457 Isfahan WI 
-2' CC: L PiN 0 40.2 1388

65-165-00296 Africa 146,787: LP V 17 1 1 814 11 2 .2 

LSD -.05=--21 



Table 26. Aionm.io Dat,' . An. (Bed)'Preliminary Yield Test, Planted May 211968, PIMP,Karajr- Irn 

....( 1) ()3 (4 5 ", (/ 7 ) ( 8) , (9) , (10 ) (0 5) ( ) (17)) - 1) (12) (13) (14) (4 ( 8
 

P1to ,p.toPl.to Seeds 100 Yield 
Accession Flower Plant Plant. lot let COci. Disease Pod Pod per Seed Seed Seed per, 
Number S 0 U R C E Colot- Type Meter! Stand Vigor Fl. Mat. Mat. Rating Shape Size Pod Color Shape W2ight Heotare 

IashanIsf7-0077 W V 16 1 1 42 79 108 2 Cc M 5 Br C 27.9 4144 
65-034-01152 Colombia 207,175 LP B 1

" 1 . 57 93 119 1 SC L 5 B1 C 23.2 3820 
5-071-0,720 Darehgaz W V 18 1 p 53 86 117 2 Cy M 5 DR C 21.4 3704 

65-117-00262 Paraguay 155,213 P B -17 1 2. 47 .86 115 i SC m 6 11 C 18.1 3632 
6'5-071-0073 Niahabour W1 V 17 2 1 54 87 118 2 CF 1 .5 P F 27.3 3608 
65-071-00721 Ohouchan W V 18 1 1 - 51 90 119 2 CF L 6 R C 25.9 35801
65-O71-00701 Torbat Heidarie W V 19 1 2 42 79 108 2 CC-CF M 5 DR C 25.5 35,'
65-165-01860 So.Atrica 172,033 W V 18 1- 1, .44 85 112 9 OF L 5 Br P 28.5 3434 
65-071-00743 Torbat Heldarle W V 16 1 1 43 74 104 - CC-Cp M 6 P C. 28.0 3434 
65-153-00925 Turkey W V 17 1 1 43 83 112 2 . C L 6 Br F 27.3 3378 
65-071-00577 thouchan W .18 :,1. 1, 54 90 120 2 CF L 5 R C 26.2 3310 
65-153-02151 Turkey V "V 15- 1i 1. 53 85 119 2 CF L 6 Br C 25.9 3280 
65-071-00729 Unknown W V 17 1 - 41 ' 75' 103 2 CP 1" 5 DR C 24.2 3278 
65-096-00989 Mexico 2Cl,495 P B 15 1 1 44. 84 113 1 SC H 7 B1 C 21.9 3262 
65-071-00739 Unknown W V " 16 1 1 41 73 104 3 CF M 5 P F 29.2 3238 
65-o3-og Chle 151,oZ P. V 18 1 1 6 83 112 2 BC H 6 Bi C 21.5 3194
65-071-00704 Unknot W V '19 1 1 42 79 106 2 CF H 6 DR F 23.3 3188 
65-071-00397 Sabzevar W V : 17 ' 1 3 77 109 2 CF H 5 P C 26.1 3150 
.65-153-01421 Turkey W V 19 1. 2- 51 87 117 2 CF N' 5 VWr F 22.9 3144
65-071-00711 Ghouchan W V , 19' 1 1, 42. 77 107 2 CF K 6 Br F 27.0 3136 
65-o71-00730 Nishabotw w V, 18 I: 1 57 90 119 2 CF L 6 a C 24.8 3118 
65.085-00746 Lebanon W B 20 0.1 2 42 75 103 2 CF H 6 Cr c 29.1 3056 
65-117-00262 Paraguay 155,212 P V. 15. .1 2 50 -83 114 1 SF X 6 B1 C 18.5 052
65-071-00742 Unknown W V .39 1 1 44 83 112 2 CF H 6 R IF 26.2 3046
65-071-00734 Niahabour W V 18 1 11, 52 88 119 2 cF E" 6. WR Q 24.4 O28 
65-01-o73 Unknown W V; 16 1 2. 45 83 114 2 OC-CF 6 R C 31.5 3006 
65-01-00361 Rasht W V 18, 1 1" 43 80 111 2 CF S 5 DR C 24.8 2994 
65-071-00536 Torbat Heidarle V B 18 1 2 44 81 111 3 CF N 5 BI C 16.5 2992 
65-096-00124 e-'Ico 16.19 F v 21 1,' 2 4j 83 n.v 2 cc s 5 B1 C 19.2 2990 
65-153-01415 Turkey W V 4.'14; ;i 1 49 87 118 2 C VL 6 Br F 34.5 2978 
65-071-00306 Darehgaz W V 18 1. 1 50 87 118 2 CF L 6 LB C 23.1 2976 
65-165-00924 Africa 186,305 'P V 17 1 2 47 :84 113 2 50 L 6 DI C 19.3 2974
65-071-00732 N1ihabour W V 18 .1 1 41 76 104 2 CF N 5 R C 27.9 2964
65-071-01031 Iran 222,821 V V2.17: 1.2 53 87 116 2 CF M 6 R F 18.1 2962 
65-071-00560 Darehgaz W V 18 1 1: 53 89 119 2 CP L 6 R c 18.5 2952 
65-032-00269 Chile 151,017 P V 16 1 1 38 76 102 3 CF L 6 1Cr c 44.3 2944 
6-032-00929. Cile 300665 F B 15 .1 3 53-99126 1 So L 7 BI C 24.4 2900 
65-071-00713 Darehgaz V 17. 1 90 2 L 6 R C 23.3 26886W .+ 1 54 .119 CF 
65-071-00726 Torbat eidarle W V. 18 1 2 42 77 110 2 CF X 5 P C 26.Q 2874
65-071-00748 Nishabour W V. 19 1'. 1 54 92 119 2 C? L 6 R C 22.8 2866 
65-071-00717 Uhouchan W V 20 1 2 ' 6 87 117 2 00 r, 4 Br C 19.0 2854
65-146-01561 Syria 181,793 P V 18 1 1 51 88 117 3 cc H 5 Lar C 19.9 -2848 
65-034-00912 Colorable 207,193 W V 22: 1 2 45 86 117. 2 CF H 5 Fl F 18.9 2836
65-071-00750 Niehabour W V. 19 .1 2 ':45 82 111 2 CF N. 5 DR C 21.8 2336 
65-071-00725 Torbat Heldarle W V 17 , 2 I 42 "81 110 2 cF X4 5 P' F 26.6 2822 
65-071-00754 Kermanshah W B "13 1- 1 46 83 111 2 BC N 5 P1 C 24.8 2818 
65-Y71-0709 lDarchgaz W V. 17 1 1 41. 72 101 3 CF s 6 TAB 0 29.9 2804
65-071-01831 Iran 228,353 W V 18-. 1 2- 48 "82 .116 2 CF H 5 LR F 25.7 2802 
65-007-(r292 Argentina 162,565 W V 18 . 1, 2 54 90 .119 2 CF L 6 LR C 24.7 2798 
65-o71-0724, 

Torbat Heldarle W V ,'18 2 1 43 82 110 2 CF. N 5 DR F 27.5 2794 
65-07100476 Ohouchan P V 17. 1 1 43 84 113 2 CF H 5 LCr F 27.1 2780 
65-C96-00125 Mexico l65,433 p V 18 1 . 2 48 82 112 2 SC x 6 BI C 14.8 2776 
65-D71-00062 Bojnurd LP V 17 1. 1 51.85 113 2 CF L 6.. Cr Fp 3. 276865-071-00727 Iran W V", 17 1 ':141 74 03 3 CF H 5 L ' C 32.9 2758 
65-071-00719 Darehgaz W V ',19"". , 11: -47- "86 116 F LF6 R 20A4 2758 
65-071-00745 Iran W V 18 1 ."!2 '45. 83. 113 2 CF H 5 P F 24.3 2748 
65-071-00395 Nishabour W
6

V 18 1 2 47 90!: 21 2 CF N 6 B P- 22.2 2744 
5-071-00723 Darehgaz W V 19 .1. 1 44 84 113 3 CF N 6 Pi C 21.9 2742 

65-071-00708 Kermiansah V r-V 17' 1 2 -44 85 118 2 CF L' .5.,L C 24-.4 2740
65-071-00534 Torbat Haidarie W V 17. 1 1 43, 76 105 2 CF t 6 R P 29.2 2722 
65-071-00727 Iran W V 18 .1 2 44 77 106 2 'CF N 5,1.5 C 30.8 2716 
65-071-00392 Meshed W V '.'18- 1 1 50 90 120 2 CF L', 6 - C 27.3 2710' 
65-071-00537 Niehabour V. V'. 18 . 1 1 54 91 119 2 CF L 5 LR .C 25.0 2690 
65-071.0074o Daahtnar Amol P. V 18 , ;' 1 .48 86 116 2 CF N 6, B1. C 29.1 2666 
65-071-o00103 Fare Min. 104 W V, : 19,-.15. -4 2 .F
6 

W 1' -. 2 ,,2 1. Cl.. 
5-027-0007 Mexico 3& - .1 D U7V .V-1 '1 4 2 t U~ . aFN 

65.,-00736Keanshah V8' 1 1 51 86ii 2 . 1 1 0.7 386 

c•mtd... . 
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T~ble: 26. Ar Data, Beans (Red) 'Preliminary Yield Test, ?lanted May 21, 1968, RPIP. K[Arai, Iran .(3) (7) -() 10) (11) 2) (3' :,: , ¢)(6 (817) 

P.to PI.to Pl.to Seeds 100 Yield 
Accession Flower Plant Plants 1st 1st Com. Disease Pod Pod per Seed Seed Seed per-
Number S 0_U R C-E Color- Type Meter Stand Vigor Fl.' Mat. Mat. Rating Shape Size Pod Color Shape Weight Hectare 

65-071-00475 Kermanshah :W:--. V 17- 1 - 2. 4 78 104 3 CF . M: 6 Y C 28.2 2634 
65-071-01031 Iran2 2, 8 1 W :V* 16 1 2 55 91 121 2 CF L '6 R F 24.7 2618 
65-071-00582 Isfahan 50 . TWV 19. 1 2 44 82 112 2 CV M 5 P F 25.3 2600 
65-071-00710 Kermanshah W v 18 1 1 41 72 104 3 CF W 5. LR C 32.5 2590 
65-071-00723 Darehgaz W . V 18 1 1 48 86 U7 2 CF m- 6 ,R C 16.3 2586 
65-071-00753 
65-071-00712 
65-085-00100 

Darehgaz 
Darehgaz 
Lebanon M. 139 

.-W 
W 
W -V 

V 
V 

19. 
16 
17-

1 
1, 
1 

3 
2 
1 

49. 
49 
41 

87 
88 
74 

117 
119 
101 

2 
2-
3 

CF 
CF 
CF 

L_ 
L 
M, 

5 
:-6 

6 

P 
R 
LR 

'C 
C 
C 

20.9 
20.4 
29.5 

2574 
2560 
2548 

65-071-00399 Fars -W V 16 1 2 413' 76 105 2 CF M -5 LR C 30.8 2546 
65-071-00483 Ghouchan W V 17* 11- 1 41 78 107 2 -CF M -.5 LY F 29.8 2544 
65-062-00928 
65-071-00394 

Guat-ala 195,364 .,.LP 
Nishabour W 

V, 
V 

13 
19 

2 
1 

1 
1 

40 
148 

83 
88 

111 
120 

1 
2 

CF, 
CF 

-L 
L 

6. 
6 

DP 
R 

C 
C 

32.2 
23.6 

2526 
2520 

65-071-00504 Kermanshah V' 18 1-. -1 12 71 102 3 -CF W 5-: " C 314.3 25014 
65-071-00472 Dashtsar Amol P - V 18 1 2 42 81 111 3 CF* S, 5 LCr C 27.0 2472 
65-071-00702 Torbat Heidarieey %,W V 18 1 2- 145 82 107 3 CF M, 5 R C 30.6 2454 
65-153-01371 
65-071-00741 

T rl.ey 
Ghouchan w 

V 
V 

14 
17 

2 
1 

1 
2 

46 
148 

86 
83 

115 
116 

2 
3 

CF, 
CF-CC 

L 
"A 

5"Br 
5 R 

F 
C 

29.41 
22.11 

21428 
2348 

65-153-02122 
65-062-01734 

Turkey",. 
Guatemalzi 

W 
194,578 -,P, 

V 
V 

17: 
17 

1 
1 

1 
3 

545 
148 

8 
87 

119 
120 

2 
2 

CF 
Sc 

L 
m 

- 5 
6 

R 
-l 

F 
C 

25.2 
19.8 

2332 
2322 

65-085-00440 Lebanon W V 16- '1 2 148 85 117 2 CF :4' __'5 .R F 26.3 2316 
65-153-01390 
65-071-00700 
65-096-00967 
65-071-00751 
65-157-00076 

Turkey 
Darehgaz 
Mexico 19 6 ,936 
Darehgaz
California 

'' 

1W 
W 
W' 
W 
W 

V 
V 
B 
V 
V 

17 
17 
16 
20 
17 1 

1 
1 
1 

2 
2 
2 
2 
1 

146 
56 
52 
50 
48 

84 
92 
87 
87 
85 

U7 
119 
119 
117 
117 

3 
2 
2 

" 2 
2 

CF 
CF 
S 
CF 
CF. 

- M 
L 

:'-M 
m 
m 

5 
6 

:6,' 
: 6 

6 

R-
R 
y 
LR 
DR 

C 
F 
C 
C 
C 

29.8 
19.9 
19.5 
17.7 
25.2 

2306 
2276 
2272 
2272 
2270 

65-118-00923
65-071-00750 

Peru 217,624
Nishabour 

PW B,V 
1818 1

1 
32 52

1 
8981 119117 22 CcCF LL 66: LCr'Pi FC 114.819.2 226822142 

65-153-02201 
65-146-0151 

Q91_00 2 

6 149-= 

LSD . 0055 ... 

Turkey 
Syria 181,953
Chalous 
HondurrQ 2o6,2 
yrial18,06'00U.S.A. Red Kidney 

--W 
W 
W 
W 

W 

V 
B 
V 
B 
BB 

16 
16 
18 
17 
19 

-3 
1 
1 
2 
2F2 

2 
2 
1 
3 
1 

514 
146 

2CF 
3 

93 114 
84 109 

12 

79110 

2 
1 
1 

3 

CF 
SC 
CF 

CF 
CF 

7, 
M 5 -

M 6 
L 6
Lj4:§L 5L 6 

: 

Br: 
LCr 
R 

. . 

F 
C 
C 
C 
CP 

31.7 
23.4 

110.4 
2 o42.0 

2196 
2160 
2144 

16o4 
20387 



?'abl.i 27 Ag+ ol o. Data, ean1 (lhite) Preliminary Yield Test, Plajited May 21, 1968, Rjp'() Xaraj, Iran(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 1 5) (16) (17) :(18) 
:aoesain Pl.to Pl.to Pl.t'jPFlower Plant SeedsPlants 100let let on. YleldD4aease PodNu r 0 u R C E Pod per Seed Seed Seeds perColor Type /Meter65-071-O0512 Iran W V 

Stand Vigor P1. Mat. Met. Rating Shape Size Pod C61or Shape65-71-O0695 Isfahan 17 2 2 43 77 109 Wt. Heotare
W 1 CP L65-071-oo677 Kermanshah 

V 19 2 2 41 76 107 2 Cc 
5 W P 22.9 4014 

w V 16 2 N 5 W C 29.7 "65-071-00314 Varamin 2 40 73 102 Z CC-CP NW V 16 4 w P65-071-00621 XaraJ 1 1 41 73 102 2 28.7 3780W V 02-CF L 565-153-01286 Turkey 
17 2 1 41 78 108 2 W P 25.5 3738 

65-071-00335 Varamin Min.382 
w V 16 2 1 40 77 111 2 

CP N 5 W P 28.5 3560 
V C? L 665-O71-00652 Isfahan 

w 19 2 2 41 73 106 2 w M 
V P 42.5 3474

f V 16 5 W C 28.065-071-0675 XaraJ W 
2 2 42 74 102 2 .0c N 6 

3466 
65-071-00628 Karaj V 17 2 2 41 77 104 2 C? 

W C 27.2 3442 
65-071-oD666 Darehgaz 

W V 16 2 1 41 73 100 2 
N 5 W 030.2 3428

W CC N 565-085-00688 Lebanon 
V 16 2 1 43 75 105 2 OP 

v C 27.8 3412 
W V N 5 w65-085-o645 Lebanon W 

17 2 2 41 73 99 2 00. N 
C 28.1 3404 

65-071-00640 Shiraz 
V 17 1 1 42 73 101 2 CC N 

5 W P 27.4 3398
W V 16 2 5 W P 27.7 339865-153-0136E Turkey 2 41 78 104 2 00 N65-071-00625 *,araj 
V V,- 18 1 2 43 81 112 2 

5 W C 23.1 3384
V V 0C-CP L 665-O71-00650 Iran 16 2 1 44 74 107 2 00 M 

W C 29.7 3366
W. .:v 16 6 W C 28.565-071-00643 Shiraz 2 1 42 75 102 2 CC 3366
W V N 5 W65-71-WO649 Iran 15 2 1 42 75 102 2 00 N 

c 26.0 3362
V V 17 5 W 0 31.165-071-o6g6 Ietahan 2 1 42 73 100 2 3316 
W 00 1 6V 18 2 w C 26.7 331465-071-00683 '1 1 76108Shiraz 2 00w V N 5 W65-085-00690 Lebanon W 

18 '2 2 41 73 101 2 00 N 5. 
C 26.2 3290 

65-153-01344 Turkey 
V 17 2 1 41 72 99 2 cc 

W F 26.9 3274 
w V N 5 V65-071-00642 Shiraz 18 1l 1 141 80 112 0 28.3 32701 C?, M65-157-02023 U.S.A. 78,681 
W V . 18 .1 1 *43 74 104 2 

5 W C 25.7 3270
W V CC IN 6 v17. -2 P 25.1 326065-071-00692 KaraJ 2 45 82 113 1 OP LW V 17 6 W C65-071-0D699 Iran 2 1 42 "77 112 2 17.7 3248
W 00 'N 665-071-0F98 Pare 

V 18 1 2 *42 75 104 2 0C 
w F 21.0 3242 

65-071-00676 KaraJ 
W V 17 2 1 40 76 107 2 

5 . W C 29.7 3242
V- c0 MV. 565-071-00626 Karaj 16 r 2 1 41 74 100 2 CC M 

VW 28. 9 326
 
65-027-01584 W V ; 16 2 1 42 5 V C 28.8 32
Canda 136,680 Sel. W 80 112 2 OP L 565-153-02129 Turkey 

V -'19 2 2 42 Bp 110 3 SC 
W P 21.1 3214

W V M 6 W C65-O71-00674 Karaj 16 2 1 43 115 20.3 3208
W 1 C? LVV 15 6 V P 31.665-O71-00637 Shiraz ;2 2 41. 731 00 2 00 0
W M 5 W65-153-02186 Turkey 

V 17 P 1*44 P 28.3 3180 
65-153-02213 Turkey 

W V 17 1 1 *2 81' 112- 2 3172
W V 16 N V cP030.1 315665-085-000*6 Lebanon 1 2 *44 82 116 2 C?W V L 5 W65-071-00655 Isfahan . ,16 , 1* 41, 74 102 C 22.4 31522 00 Mw V 16 5 W 0 30.65-071-0067- Karaj .2 2 44 83 112 2 c 3152
 

65-153-01416 Turkey 
w V 16 2 - 2.141 7* 100 2 00 

I 6 V .021.2 318

V V 17. 5 W C65-071-00625 KraJ 1 *46 8 117 2 282 3130
V V 5P65-085-0689 Lebanon 15 2 1 41 76.108 2 CO L 

W C 23.6 3122
 
65-157-o0081 U.S.A. 

V . V 15' .2 2* 42 75 105 2 
6.1, 27.2 3112
CC N 565-071-00671 KaraJ 

W V 16 2 41 79 107 3 Sc N 
W 27.8 3098

V V 15 5 V 037.765-071-0066P Ghouchan 2 14 78111 2V N 565-071-006W6 Xenmenehah 
V 18 2 2 *42 80 112 2 Oc 

W C 0.7 3088 
V V N 6 i 027.565-071-o0654 Isfahan 17 2 1 45 79 108 3086
W 2 cc L65-153-02030 Turkey V 15 2 2 *42 73 99 2 00 

6 V- P 22.3 3080
W V , M 5 w65-071-0068B4 Shiraz 15 2 2 *41 89 110 C 29.0 3074W 1 CC MV 17 1 5 0 C 26.465-071-00661 1 42 73 100 3072Ohouchan 2 CC-C L 6V V V P27.0 306- 20 165-071-00104 2 44 79 112Sarab Min. 158 3 OP NW V 15 5 V' 065-071-00638 Shiraz V 

2. 2 42 75 105 2 00 N 6 
27.5 300
 

65-085-00686 Lebanon 
V 18,, 2 1*42 74. 105 2 OP N 

C 24.9 3022

V V . - 6 W' C65-071-00042 Shlr: V 

16 2'2 42 79 105 2 -CP M 6 
29.6 3012 

65-153-00190 Turkey l65,O8 
V 17. ' 2 - 1 41 76 104 2 C 

w. 0 22.7 3010
V V 15 5 W65-071-00660 ahounhan 2 1 4*4 81 114 1 CP L 6 

P 26.8 2996
 
6'5-071-00069 U.S.A.C.. 123 

V V , 18 2' 2 41 78 111 2 OP 
" P 30.2 2996
 

65-085-00OD68 Lebanon 
V IV 16 ' 2 39 71 99 

N 5 W .24.8 2994
 
v . c-cp NV 17L 5 VW 0 3.765-071-00679 Kermanshah 2 2 41 74 102 2 CC-P 2974
V V M 5 V65-071-o0685 Shiraz 17 2 1 41 74 105 0 27.0 29602 OP N65-w5-02435 Turkey 
V V 1 . 3 1 42 76108 2 

5 0,C 26.4 2950
" B CC 5 W13' 2 P 37.9 293865-071-00651 Isfahan 2*45 83 113 1 CC LV V 17' 6 W C65-085-0060 Lebanon V 

2 2 40 73 99 2 cc M 6 
31.2 2936 

65-071.00620 Kara' 
V 19-.. 2 1 41 74 99 2 0C 

0C 27.3 2932 
V 1"7 N -6 '465-071-00681 Shiraz 2 1 - 43 74 101 2 P 24.2 2926

V CCp'NM 5V 15 2 W P 31.9 29161- 39 73 101 2 CO65-157-01188 N 5 W65-153-02087 U.S.A. 278,685 C 30.7 2916Turkey V" V l1-.W V V 15 22 1 *4*4 86 120 165-153-013W Turkey 2 42 8 114 a OPO L 6. 'WV C 2*4.3 2884-W V 17 '1 2 45 6 02.1 28*483 115 2 CC-CPL 5 0 2*.1 2876 

+ +!i:': +i+ + 
c 2l34 



-Table 27. Agronoml Data, Beans (White) Preliminary Yie d Teat, Planted May 21, 1968, RPIP, KaraJk Iran, 

Pl.to Pl.to Pl.to ' Seeds. 100 Yield 
Accession 
Number S 0 U R C'E 

Flower 
Color 

Plant Plants 
,Type /Meter Stand Vigor 

1st 
Fl. 

1st 
Mat. 

Com. 
Mat. 

Dsease 
Rati* 8 

Pod 
Shape 

Pod 
Size 

per: 
Pod 

Seed 
Color 

Seed 
Shape 

Seeds 
Wt. 

per-
Hectare; 

65-071-0oo21 
65-071-00657 

Ghouchan 
Dashtsar Amol 

W 
W 

V. 
V 

.17 
" 16 

2 
2 

2 
2 

44, 
4i 

75 
74 

111 
105 

2 
2 

CF 
"CF 

L 
M 

7 
5 

W 
W 

F 
F 

25.6 
27.0 

2864 
2858 

65-071-00212 Iran 40,j302 . W, V '-15, 3 1 42. 81 110 2 CF ',L 6 W F 27.6 2822 
65-071-00639 
65-071-00495 
65-071-00663 

Shiraz 
Iran 
Ghouchan 

W 
W' 
W 

:-
V-
,V-

16, 
16.. 
15 

2 
2 
2 

1 
2 
2 

43 
46 
44 

- 73 
83 
73 

101 
113 
113 

2 
2 
2 

CF 
CF 
CC-CF 

M 
M 
L" 

.,6 
5 
5.. 

W 
W 
W 

F 
C 
C 

26.6 
19.3 
24.3 

2812 
2812 
2770 

65-071-00633 
65-0_46-01906 

Kermanshah 
Ethiopia 

- W 
W"I V 

16, 
:17 

2 
2 

.2 
2 

41 
44 

75 
81 

104. 
112 

2 
3 

CC 
CC 

M5 
M 5 

-W 
-W 

C 
F 

26.3 
27.1 

2770 
2752 

65-071-006 
65-071-00682 

Darehgaz 
Shiraz W , 

V-V 
V. 

17 
15 : 

2 
2 

2 
1 

41 
41-

74 105 
73100 

3 
3 

CF 
CF' 

M 5 
M_ W5 

.- W 
W 

C 
C 

23.9 
31.0 

2750 
2734 

65-071-00676 KaraJ W . V . 15 240 83 116 2 CF 5 W C 19.8 2728 
65-069-02370 India 175,278 WIf V 15 2 2 41 84 .119 2 CF L .6 W C 26.2 2708 
65-071-00641 Shiraz W V 17 2.: 1 42 73 103 2 CF- M 5 W F 28.0 2706 
65-071-00653 Isfahan W V 17 2 1 '42 77 106 2 CF - M 6. W F 29.9 2702 
65-032-00814 Chile 282,%Z5 W V- 13 23 46 82 112 4 CF..:- M 5 W C 22.4 2680 
65-071-00693 Darehgaz _W :.V 17 . 2. 2 -9 82 113 -2 CF L .6 W F 20.2 2638 
65-071-01014 Iran 223,005 W .V_ 13 2 '1 .40 84 118 2 " CF L.. 5 W F 21.1 2566 
65-071-00272 
65-062-01742 

Dashtsar Amol 
Guatemala 182,006 

-W 
W 

,V 
V 

-16 
15 . 

. 2 
2 

2 
2 

40 
41 

74 
84 

.103 
116 

2 
2 

CC 
CF 

1400 
L 

5: 
'6 

,W 
W 

C 
C 

27.2 
28.5 

2544 
2496 

65-153-01471 
65-071-00698 

Turkey Sel. 
Iran 

W 
W" 

V 
V 1"1 

. 2 
2 

1 
2 

41 
43 

79 
84 

112 
115 

2-
2 

CF
CF 

L 
14 

5,
6.W 

W F
F 

35.8
36.2 

2484 
2466 

65-071-00670 
65-071-00371 

KaraJ 
asan Kiadeh 

W V 
V 

15 
13 

.2 
2 

2. 
.2 

42 
41 

75 
84 

105 
116 

2 
2 

CF 
CF 

M 
L 

5 
5 

W 
-W 

C 
C 

26.4 
27.0 

2448 
2422 

65-069-02331 India 183,70, W-I V 14' 2 2 42 79 113 2 CF M 5 -V F 30.2 2420 
65-153-020,30 
65-157-00010 

Turkey 
Blue Lake 

W 
VW 

'.V 
V 

16 
15 

.1 
.2 

1, 
2 

41 
42 

81 
77 

118 
108 

2 
2 

CF 
CC-CF 

L 
L 

. 6 
- 6 

w 
W 

F 
F 

27.1 
32.0 

2410 
2216 

65-153-02283 
65-118-010_46 

Turkey 
Peru 372 Sel. 

W V 
:.B 

12 
13 

2 
2 

.1 
1 

46 
54 

82 
84 

119 
112 

2 
1 

CF 
SC 

-L'-
L 

6- w 
w6-W 

C 
C 

33.2 
19.4 

2196 
2138 

65-153-01330 
65-071-01830 

Turkey Sel. 
Iran229,536 
Iran 

W 
W 

V 
,:V 
,-V 

A-1. 
-,16. 

-16 

2 
2 
£ 

2 
1 
1-

44 
46 
48 

83 
88 
92 

116 
124 
124 

3 
2 
2 

SF 
CF 
"CF 

1M 
L 
L 

5 W 
6-_ W 

6 W 

C 
F 
F 

23.0 
24.2 
21.7 

2122 
1994 
1726 

65-069-01509 India 215,717 ' IW . B 1. 2 1 52 85 111 1 SF L .6 W C 22.2 1708 

.LSD .05 
v % -

, 

. 
. 

"16 
336 



2,Agoniotal Data; biaaa (PintQ) Advano~ield tleat. ,lrted April 13. 1968, HnP?,Vairi. ZWU 

: p .,(2) (6) 11 (14) (17) (18) 49) (20) (. ('() 

* Seeds 100 YieldAoosesln ovri Plauts . Disease per Seeda per CookingNtboer 
 30a It C a Color A4eter tdw Visor Rating Pod Wt. Heotare Protein Time Palatability 

&o-71-00455 Tvrtbat Hoidari. P- 9, 1 .2. 2 5 29.4 1834 20.43 180 2865-071-00063 Dojuv P 10' a 3 4 4 21.9 1718 20.57 160 2665-071-00023 Malayer V 29 2. 3 4 26.5 1694 21.95 160 2665-157-00005 US Resetant Tener 0rlen P "2 1 2 6 30.0 1610 21.75 180 " 2765-071-00618 Uhoohan W .2' 
 2 4 5 25.6 1550 22.23 210 2765-157-00068 USA Pinto 114 
 W 2 2 2 5 31.0 1531 23.10 210 2565-071-00096 Ardekan 179 
 p 2 2 ' 3 4 22.5 1136 22.43 180 2865-071-00446 Isfahan .p .''r:::
65-01-00449 Ghochan V 2.2 2 ,"5 30.0 1401 19.92 8552 272 25 
. 

23.4 1388 21.11 210 2565-157-00072 USA Pinto .111 8. 4 -3 , 4 '6.16 1308 21.68 210 29
 
65-071-00445 iera1ah :~3 3 25.16 20.14 1830 27
V 3 5 128465-071-00606 . ..3 2atahan2 2 4 23.7 1270 21.62 170 2765-071-00617 xermnuhah ' P 9 2 1 3 '5 24. 1203 19.83 210 2665-071-00607 Dashtaar A"ol P 9 2 ' 3'. 6 20.5 1176 20.54 60 2965-071-00755 Mawhn P ',U 2' - .' 5 23.1 171 21.15 195 27
 
65-071-00452 Ghoohan 
 9 2'P 2 33, 5 20.1 1140 20.59 210 27 

"Tablo 29. Agonomia,&Data, ene (Pint .o)h tAdvanoed YieldTest, Planted May 21, 1968, RPIP, Xeaj,' Iran-(2) (3 15) -(j6)() 9)o(1 1)(13)(14) (15 (11) (18) (1""4 ) c) 


Aoo0edsion F... 
65-071-00618 Ghoohan W V 16 2 1 48 85 1166 4 8

3 CP M 4 RM F 25.3 3385 23.94 195 255-071-00755 Ohohan P V 16 2 1 7 2 109 3 CF H 5 M P 25.0 3358 24.57 190 2465-071-0055 Torbat Heidarle P V 15 2 16 47 79 109 2 Cp m 5 Rm F 29.0 3178 22.97 180 245-071-ooo6 BoJnmurd LP V 17 1,1 47 83 114 2 CP S 5 RM F 25.1 3178 23.51 190 2665-071-O 23 Malayer 
 W V 17 2 1 47 81 109 2 CP M 5 CM P 28.4 3162 23.92 175 2565-157-ooo68Pinto114 W V 15 3 2 47 71 94 3 CF L 6 c 383 3087 22.58 180 2865-071:00096 Ardekan 179 
 P v 16 2 1 48 83 116 2 CP N 5 CrM F 31.7 3016 24.40 175 2565-071-0od6lsfahan W6 V 17 2 1 7 81 109 2 CF M 5 Cr% P 30.5 0 22.86 165 285-01-006
07fDaahtearAmol P V 19 1 1 47 83 114 36 4 8 CC N 5 RM F 25.9 2988 23.66 190 275-071-00449 hochan
6 P V 17 2 1 7 2 109 3 C H 5 JM P 31.8 2985 25.66 185 225-071-00452 Ghoohan P 3Y 15 2 1 48 82 110 2 CF M 5 RM F 24.1 2938 24.52 180 2265-071-00617 Kermanshah P V 16 2 1 47 78 108 3 CF N 5. Cr4 F 29.5 2919 21.13 180 2565-157-00005 Relitant Tender Oreen LP B 10 3 1 47 1156 4 79 1 00 L 6 Cr4 C 36.3 2818 24.00 160 24,5-071-04 5 Kermanhah P V 171 1 47 8i 110 2 CF M 6 CrM P 27.8 2764 22.79 180 2565-157-00072 Pinto 111 W v 16 2 2 47 12 92 3 CF L 6 CM F 36.2 2321 22.90 185 2565-071-00446 Isfahan W V 13 3. 1 47. 8, 115 2 00 L5 Cr14F 45.3 2147 3.69 105 24 

cv. % 5 F 45 212 .
LSD .05- 1 

".81 



,Table30. Agronouio Data5 Beanf- (Red) Advanced Yield Test, Planted April "13,.1968...P.P-V-r..... -ran1 -- (2) ( ) (5) (6) () (14) (17) (18) (19) (20) (21)
 
Accession t-
 Se..sFower 100Plan -perSeeds.per-.... 

1 - Stand Vigor Pod Wt. Hectare Protein. Time65-071-00569 Nishabour Palatability8 1 6 20 2171 2120 T'ie 2620
65-071-00744 Torbat Heidarle W 8 2 2 6 23 2256 .1 - 22065-071-00565 Dashtsar Amol w 2510- 1 1 6 20 2116 22.13 2065-071-0207i Fars 104 27V 10 2 3 565-071-00735 Nishabour W 

20 2070. 2.77 180 289 1 1 6 19 2067 21.76 180 .2665-071-00389 cThochan _W 9 1 1 665-071-00749 Nishabour "-W '1 2 
18 1969 22.56 195 .:'2

283 5 16 1906 2512 -180
65-071-00431 Iran 9 2 2 5 22 183 20.7 195 52665-071-00540 Dashtsar 0 12 -5 19 1813 22.72 195 2565-071-00707 Darehgaz W 11 1 1 665-071-00731 Nishabour 11 1812 21.7 . :195- 10 2. 29265-071-00538 Darehgaz .- W 10 3 

5 23 1795 21.7 ' :220 26:,
2 5 16 
 1773 21.99 220 2565-071-00582 Isfahan 100165-071-00551 Isfahan 2 177 219 135 25.W.. 10 2 2 6 20 1763 20.41 -22665-Y71-0199To5t65-071-01997 dane ,W :10:Torbat Heidarile W -.3 " ­10 -3 3 22 1730 19.5165-071-00535 5 - 20 1729 - 195 25 -Torbat Heidarie .9 2 22.34 220 26

65-085-0040 Lebanon 1 5 20 1695 22.58 195.,-
0 3 3 5 27.
65-085-017 Lebanon 20 167 " 20.38132 8 195 2633 565-071-02074 Iran 1l9 .W .9 3 6 

26 1656 21.62 180 27365-085-02051 Lebanon 132 W " 1:0 25 1611 20.07 190-3 5 211 1632 20.7 195_ 2865-071-00534 26Torbat Heidarie - 9 3 3 5 " 265-071-00430 Iran - 9 3 1623 20.98 185 26.3 6 -20 1597 21.60 21065-071-00566 Isfahan 27W 9 :.3 5 2265-071-00539 Nishabour 1589 21.88 210W -10 1 -25
65-071-00580 Darehgaz -i13 1 

1 6 15 1570 21.85 195 '26­
65-071-00481 Ghochan 

1 5 19 1523 22.18 195 23 
65-085-02075 Lebanon 

9 3 3 56 17 1511 21.99 180 -26 ­9 - 2 6 " 21 165 21.50 180 6,65-071-00536 Torbat Heidarle . , 8 .2 *265-07i-oo563 Nishabour . V 9 5 18 1439 21.413 210 ­1- 1i 6 15 1171 25.29 19565-071-02076 Iran .21C .% . 51174352 1146 20.•I. 2035 195195 ,:,2 '.24 ,..05,- ... 
 27-
 ....-:
LSD .05= 651 



able 3.. Agroncn.oaeData,: Beans (Rted) Un ifoI inAdvanced Yield Teat, Planted May 21, 1968# RFIP,- KaraJ, I .ran 
(2 (5) (6) (7 €(4)(8) (9) (10) (i1) (12) (3)(14)(15)(16) (7) (18) (19) (2) 

8w rw . -- *P .. -0. 4 'm 0 -'1 '0 "C a)
Accession 4 w 1- o o +; 

' 

0' 0 

"
Number S O U R C "E o - ., , ,4 ," O.v O .-O 0 8 4' E-4 -,
4 

65-071-00538 Dareghaz W. V 15: 1 1 54 91 120 2 CF L 6 R C 26.5 4188 23.32 150 24
 
65-071-oo735 Nishabour W V 15.. "1 1 .55 85 117 2 CF L 6 P C 29.5 4124 23.10 180 24
 
65-071-00535 Torbat Heidarie W V 17 1 1 57 89 118 2 CF L 6 R C 27.7 4056 22.13 135 24
 
65-071-00707 Daiehgaz W V. 13 1 1 54 90 119 2 CF M 5 R C 25.1 3970 23.47 180 22
 
65-071-00569 Nishabour WV ' 15 2- 1 54 91 119 2 CF L 5 R C 27.2 3959 23.30 120 24
 
65-071-00580 Darehgaz W V: ,15 2 1 50 89 17 3 CF M 5 R C 26.8 3876 22.98 150 25
 
65-071-0o539 Nishabour w V 17 1 1 55 89 118 2 CF L 6 R C 25.5 3781 27.38 135 23
 
65-071-00551 Isfahan W V - 18 1 2 44 79- 104 3 CF M 5 P C 29.2 3631 23.34 135 23
65-071-00565 Dashtsar Amol w V- 18 1 1 56 89 118 3 F M 5 R C 27.9 3572 22.57 135 21 
65-071-00540 Daahtsar W V 15 1 1 56 92 119 3 CF L 6 R C .29.1 3562 23.43 135 22 
65-071-00536 Torbat Heidarie W- V 16 1 1 46 80 109 3 CF M 5 P C 25.5 3558 23.85 120 22 
65-071-00731 Nishabour W V 16 2-- 1 52 90 119 2 CF M 6 R C 27.6 3507 24.96 150 24 
65-071-00431 Iran W V 15" 1 1 43 76 100 2 CF L 6 DPi C 31.3 3466 22.22 135 23 
65-071-oo481 Ghouchan W V 18:- 1 1 50 83 113 3 CC S 5 Br C 20.3 3427 23.40 150 24 
65-071-00563 Nishabour W V 15,: 1- 1 54 88 117 2 CF 'M 6 P F 33.5 3426 25.77 135 23 
65-071-00389 Ghouahan VW" -W 15 1: 1 51 87 118 3 CF M 6 R C 25.2 - 3408 26.12 150 24 
65-085-00440 Lebanon w ... v -16-. 2 1 47 83 115 3 CF M 5 LR C 29.4 3267 22.53 150 26 
65-085-02051 Lebanon w. -V.- .16' 1 1 45 79 100 3 CF, M 5 EBr C 27.7 3254 21.80 180 23 
65-071-02071 Fars 104 W .V 16 1 1_ -44 78 102 3 CF m 6 P C 27.6 3201 24.65 180 23 
65-071-00566 Isfahan W V 16 2. 1 416 -80- 106 2 CF M 5 R C 28.1 3069 24.4o 1135 23 
65-071-o0749 Nishabour VW V 18 i .'1 54 85 l1 3 CF M 6 Pi C 23.6 3016 26.28 180 22 

-
65-071-00582 Isfahan W V 1 17. 1:1 - 43 79 797 3 CF M -5 P C .26.6 2900 22.82 150 23 
65-07!-00744 Torbat Heidarie W! VL .17-- 2 1- 46 78 103 2 CF M 5 PBr C 35.0 2895 22.25 150 24 
65-071-02076 Iran W V. 14.1 2 : 46: 78 100 "3 CF M 5 P C 28.9 2810 22.37 180 23 
65-071-00430 Iran w V 15 2 1 45: 78 105 3 CF M 5 P C 27.8 2759 22.06 135 21 
65-085-02075 Lebanon 132 W V 16 1 -2- 4 74 91 2 CF,CC M 5 R C 31.8 26-41 22.68 180 25 -
65-071-01997 Torbat Heidarie W V 16 2 '1 -4 73 95 :3 CF M 5 R C 23.7 2591 27.82 160 23 
65-85-o999 Lebanon 132 W-." V 17 2 1 :43 76 92, '3 CF M, 5 LR C 30.5 2553 23.11 180 23 
65-071-00534Torbat Heidarle W.: V 14 1 ,1 -. 48 80 105 .. 3 CF M 5 P C 29.6 2552 21.84 150 23.65-071-02074 Iran X 16 2 2 43 74 94 3 CF 1 5 LR C 29.0 2267 21.37 1. 23­

%-.0 - .. 
LSD .05--­



Table: 32. 
(1) 

AgrOnuni Data, Beans-(White) 
- -(2) 

Uniform Advanced Yild Tet Planted A0ril13, 1968 
(.3) , 5) - (6) (7) () (7) 

EPIp, Varamin, 
(.8) 

Iran 
( (20)' - (21) 

Accession 
Number 

65-071-01948 
65-071-01969 
65-071-00525 
65-071-01966 
65-071-00697 
65-071-00678 
65-071-00517 
65-071-00313 
65-071-0c515 
65-071-017 
65-071-00644 

-00622 
65-157o00014 
65-071-00042 
65-071-01950 
65-071-00680 
65-071-00658 
65-071-070 
65-071-00054 
65-071-00515 
65-O71-0049 
65-071-0o90 
65-071-00503 
65-071-00506 
65-071-00376 
65-071-00051 
65-0 3 
65-085-00491 
65-O1-00040 
65-071-00505 
CV%.. 

S 0 U R C E 
Shiraz 178 .: 
Isfahan 110 
Isfahan 
Sarab 185 . 
Isfahan -
Kermanshah. 
Ghouchan .. 
Iran 
Ghouhan 
istahan " 
Shiraz 
KaraJ 
USA Haubers St.Andres 
Shiraz 
Karajli49 . 
Kermanshah 
Dashtsar Amol-
Kermanishah 
Isfahan 
Ghouchan 
Ghouchan 
Iran 
Karaj 
Isfahan 
Shiraz 
Iran Ki1n. 1365 
Lebanon 3 
Lebanon 
Kermanshah 
ShirAz 

Flower 
Col:or 

W 
V 
.. 
W 

. 
. 

W-
W. 

. 
W 

W 
V 

" 
W 
V 

-13 

V 
"W 

W 
W 

V.8 
VW10, 
V 
w 
W 

:'Plants 
/Maeter 

-9 
8 
9 
9 
9 
9 

10 
10 
-9 
9 
9. 
965-0 
9 
9 

10 
8 

- 9 
9 

10 
8: 
9 

10 
9 

10 
10 

9 

Stand 

.2, 
2-
2 
3 
2 
2' 
2 
2, 
2 
3. 
2 
3,-

_3 
3 
3 

2 

2 
2 
2 

2 
3 
3 
2 
3 
2 
3 
3 

Vigor 

2 
2 

:3 
'2 

2 
2 
2. 
2: 
2 
3 
"2 

. 3 
2 
3 
3 
3 
11 
3i' 
2 
2 

:2 
•2 
2 
3 
3 
3 
3 

.2 
3 
3 

: 

Seeds 
per 
Pod 

5 
6 
5 
5 
.6 
-5 
6. 
6 
5 
5 
5 
5 
6 
6 
5, 
6 
5 
5 
5 
6 
6 
6 
5 
6 
5 
6 
5 
5 
5 
6 

" 100 
Seeds 

Wt. 

25 
25 
26 

"26 
24 
26 

• 21 
19 
20 
25 
22 

-24 
23 
26 
23 
23 
40 
27 
23 
18 
17 
25 
25 
23 
26 
22 
25 
19 
23 

.28 

Yield 
per 

Hectare 

2605 
2376 
2293 
2275 
2273 
2218 
2211 
2185 
2159 
2134 
2056 
2053 
1965 
192 
1922 
1922 
188 
1876 
1850 
1824 
1815 
1798 
1795 
1711 
1685 
1664 
1666 
1849 
1643 
1549 

23 

xrotein 

21.04 
21.34 
20.58-
21.34 
21.11 
21.55 
21.02 
20.79 
214.16 
20.88 
21.08 
21.91 
21.o 
21.57 
21.95 
20.87 
18.82: 
18.86 
21.76 
25.06 
22.67 
19.05 
20.67 
20.05 
20.02 
20.32 
21.18 
21.88 
21.20 
21.86 

Cookin 
Time 

150 
145 
210 
145 
160 
170 
195 
210 

.185 
150 
135 
170 
180 
150 

-150 
135 
185-
200 
180 
170 

-­ 200 
185 
195 
170 
135 
145 
180 
225 
150 
180 

. 
Palatabilit, 

27. 
25, 
23 
21 
27 
27 
27 
22 
27'-o 
27 
23 
26 
26 

.23 , 
27 

.25 
26 

-22 
21 
27 
27 
25 
2 - -

211 
.24: 
.2 

26 
23 
25 

n2 

LSD .05w 64 



Jable o". 'ArrOnic Data, Beanr (White) .UnformAdvanoed Yis.I Teat# Planted May 21# 1968# RPIP Kaara, Irn 
(1) , 12) ( 4)(5) (6) (7) (8)(9) (10) (11) (12) (1) (14)(1)(16) (17) (18) (19) (20) (21) 

Nfumber- SUfC R -s -0 * 
65-o71POO515 Ohouohan 
65_-71-.0490 Iran 

W 
W 

V 
V 

14 
15 

2 
2 

.1 
1 

45 
47 

81 
83 

107 
110 

3 
3 

C? 
CF 

L 
ML 

6 
5 

W 
W 

F 
c 

23.2 
27.0 

3506 
3346 

25.21 
22.85 

120 
125 

25 
23 

65-071-055 Shiraz W V 16
65-071-O0517 Ghouchan W V 156 

5-071-00506 Ieahan W V 16 
65-085-00494 Lebanon W V 17 
65-071-0005 e4 ahn W V 15 
65-.071-0070 KeWannhaj. W V 166 
5-071-o06

97 Iaan W V 14 
65-71-00513 Iran W V 15 
65-071-0o678 Kermanshah W V 176 

5-071-00oo Xermanshah W V 13 
65-157-00014 USA Haubers St.Andrea W V 17 
*65-071-00694Ghouchan W .V 14 
65-071-00515 Ghouchan w V 166
5-071-01947 sfahan 110 W V 15 

65-085-0083 Lebanon 3 W V 16 
65-071-01950 Xaraj 149 W V 16 
65-O71-o022 KarnJ W V 17 
65-071-00525 Isahan W V 14 
65-071-01948 Shiraz 178 W V 156
5-071-0065

8 Dashtsar Amol W V 11 
65-071-01966 Sarab 185 W V 1365-071-00503 Xara. W . V 14 
65-071-0064 

4 KaraJ W V 16 
65-071-000112 Shiraz W V 16
6 
5-071-00051 Iran Min. 1365 W V 14 

65-071-o1969 Israhan 110 w V 16 
65-071-00376 Shiraz 1085 W V 14 
65-071-006

8
0 KaraJ W V 

' 13 
CV%. " 
IM .05 -

2 1 
1 1 
1 1 
2 1 
1 1 
2 1 
2 1 
1 1 
2 1 
2 1 
1 2 
2 1 
2 1 
3 1 
2 1 
2 1 
2 1 
3 1 
1 1 
3 1 
2 1 
1 2 

2 1 
2 1 
2 2 
2 2 
2 1 
2 2 

42 78 102 
45 76 95 
42 77 99 
46 77 102 
43 76 100 
43 75 99 
45 78 103 
47 81 105 
42 74 98 
42 74 98 
42 74 98 
46 77 104 
424 77 103 
43 75 97 
41 73 99 
42 75 93 
42 76 95 
43 76 10O 
42 75 92 
40 80 112 
43 74 95 
45 75 100 
44 77 99 
42 76 99 
43 75 103 
42 73 89 
45 75 95 
43 74 94 

3 
1 
3 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
2 
2 
3 
2 
3 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 

CF 
CC 
CC 
CP 
CC 
CC 
Cc 
CC 
CC 
CC-CF 
CC 
CC 
CF 
CC 
CC-CF 
0C 
CC 
CC-CF 
CC 
CC-U 
CC 
CC-CP 
CC 
CO-CF 
CC 
CC-CP 
CC 

CC 

ML 
M 
M 
M 
ML 
ML 
L 
M 
M 
L 
M 
M 
L 
M 
L 
H 
M 
M 
L 
M 
M 
14 
M 
M 
M 
ML 
ML 
N 

5 W C 
5 W C 
5 W C 
5 W C 
6 W C 
5 LY F 
5 W C 
5 W c 
5 W C 
5 W C 
5 W C 
5 W C 
5 W C 
5 W C 
5 W C 
5 W C 
4 W C 
5 W C 
5 W C 
5 W P 
5 W C 
5 W C 
5 W 0 
5 W C 
5 W C 
5 W C 
5 W C 
5 W C 

28.4 3205 
24.7 3195 
28.1 3182 
20.2 3113 
25.1 3096 
30.5 3059 
25.7 3058 
22.6 3056 
26.9 3023 
Z1.4 3022 
23.1 3021 
23.0 3008 
22.8 3001 
26.0 2980 
26.1 2923 
27.0 2884 
28.2 2881 
26.2 2879 
26.4 2817 
44.7 2808 
28.8 2806 
29.1 2798 
27.1 723 
28.3 2609 
26.4 2607 
27.0 2582 
28.1 2570 
26.4 2518 

13 
515 

23.32 
22.38 
21.71 
24.74 
23.05 
22.71 
23.36 
24.26 
23.45 
23.37 
23.22 
22.86 
25.21 
22.74 
22.00 
22.92 
22.90 
22.36 
22.67 
22.45 
22.86 
22.53 
22.44 
23.24 
22.89 
22.47 
22.36 
22.00 

105 23 
140 23 
115 26 
150 24 
120 23 
140 25 
140 22 
135 25 
105 24 
120 24 
135 24 
140 25 
120 25 
140 24 
120 24 
125 23 
100 24 
145 25 
140 24 
135 23 
140 23 
90 24 
90 24 

120 24 
125 25 
120 25 
150 23 
15 23 

Table 324 Agronomic Data, Beans International yield Teat, Planted May 21, 1968, RIP, Karaj, Iran 

(1) (2) (3)(4) (5)(6)(7)(8) (9) (10) (11) (12) (13) (14) (15)(16) (17) (18y (19) (20) (21) 

Number S0U RCcJa to ca t 
65-085-o40 Lebanon W V, 21 1 16 44 81 106 2 CF M 5 R C 29.8 3256 22.25 120 235-071-00042 Shiraz W V 
 19 1 1 44 75 93 2 CP M 4 W C 26.6 3200 23.24 90 2365-071-00582 Isfahan W V 20 1 1 42 75 95 2 CF N 5 A C 28.0 3190 23.90 120 2265-153-00757 Oturak, Turkey W B 18 1 1 41 79 99 1 C L6 5 W 46.6 3101 25.29 70 23
5-153-00756 Bodur, Turkey W B 17 1 1 42 80 106 2 CF M 5 W- P 32.6 P,9M 23.86 70 2465-157-00072 USA Pinto Ill
6 W V 20 1 1 35 68 90 3 CC M 4 Cr9 0 33.8 2278 23.82 105 235-157-00069 Oreat Northam 123 W V 21 1 1 39 66 89 2 CC M 4 W C 29.3 2254 23.62 85 21
65-157-00589 Red Kidney LP B 17 2 2 44 80 107 3 CC L 5 DPI P 41.8 2183 25.08 70 25
65157-00004 Wade LP V 16 1 2 39 78 109 1 CC L 5 DP C 37.2 2072 24.92 70 2365-157-00005 Resistant Terder Oreen LP B 19 1 1 36 73 108 1 CC L. 6 BIm C 32.1 2061 26.24 115 23CV . 7
LSD .05. 84 



.Le end 'For Brboadbean Data Tablei5
 

(1) Strain Number: Assi ed in 1966 ,fieldtrials. 
(2) Souro ; Indioatesorgnf 	 .oriin of seed, either' country or sectio of Iran* 

_(3) Plantheight: Average plant height in centimeters.
 
S() 'Rated itO9
Stand: 
 "1 - complete stand 
 9 	 poor stand.
 

vigor:V(5) "Rated 1 :to. 9 1..vigorous plants 9 -	 weak plants 
( 6 ) 	 Disease r ted,.a t '9 1 "free from disease aymp~oms
 

9 9 1 	all plants in plot diseased with on( 
or combination of diseases caused b3
bean yellow mosaic virus, pea leafroll virus, chocolate spot caused b5
 
Botrytis Fabae.
 

(7) Pod length (Oncentimeters) average of ten pods. 

(8) .':4Average weight (in grams)' of 100 seeds. 

(9). Yield in kilogram per heotare based on 10 square meters per-plot. 



T lS5 AgrfonoiG Data-iiroaesn yield Teat" Plate 168 BIP Deafl, ran 

100 Yield 
Pa'.Diseae c 8~a per 

*Strain No. 8 0 U R C 3 Height ta d ' Vigo'r + R-ti-ng size Weight Heotare 

32 
151 
17120 

15'Dezful 
Algerian Iran 
Sarazir, Iran 
Italy AOAaan.ier 

18. 
179 
172 
174175 

2,' 

2 
22.2 

'2 
1 

2. 
3 

7'1
7 ' 
6 
7.:7 

17 
20 
36
23 

911.6 
122.2 
145.4. 
131.3
125.2' 

4419 
4241 
398 
3M 
3802 

113 
18 
15025 
101 
123 
8 
107 
26 
103 
111 

16 
193315 

Seamaee Alaree 
Italy 13.792 
Algerian Iran 
Morocco 13. 838 

Semousee Lizuee 
Efuchamel 
England 3.7 2 9 
Velma 
Morocco 13.839 
Palos, Cyprus
Shohter 
Morocco 
Italy 13-790 
Spain 13-793 
Shami,IranItaly 13-789 

171 
163 
174 
166 
179, 
173 
166. 
176 
165 
165 
19 
163 
171. 
174
173169 

t 

-. 
2'_ 
'3 
2 
2 
2 

, 
1 
3 
2 
2 
1 
3 
2 
2
2 

26 
2 
' 
'2 
2 
1 
2 
1 
2 
2 
2 
1 
3 
2 
2
1' 

6 
7 
6 
6 
7 
6. 
,6. 
7 
7! 
7 

-7 
7' 
6
6 

221 
24 
20 
20 
23 
20 
40 
20 
21 
16 
18' 
16 
24 
28 
20 

126.0 
119.7 
125.2 
126.8 
137.0 
125.1 
129.4 
122.3 
119.5 
177.4 
122.1 
100.7 
153.6 
132.8 
117.3
1411.0 

3745 
3700 
3572 
3563 
3516 
3515 
3507 
3471 
3335 
3295 
3169 
3164 

096 
3079 
301 
3037 

102 
112 
22 
38 
110 
121 
14 
19 
119 
30 
23 
o7 

.28
36 
263 
1" 
209 
116 
211 
118 
108 

Tenc1hene 
Varamin 
France 
Turkey 13-Of-
ShahM, Iran .. 
0ualenum CaVesees 
West Oemany 
Englad
Varemin 
Japan'PAO No. 13 
'Morocco 
Morooo 13.840 
Morocco 13.841 
Turkey 6k1 
Oant Butter Burpee 263 
Poland 13.905 
Shoahtar, Iran 
Bam, Iran 
Shoshtar, Iran 
Rafeandian, Iran 
Iran 121 CDr. Bollard 

175 
168 
165 
171 
176 
173 
165 
168 
179 
175 
163 
185 
173 
170 
174 
170 
208 
173 
179 
181 
175 

2 
2 
2 
2 
2 
2 
3 
3 
2 
3 
2 
2, 
2 
2 
4 
2 
2 
2 
2 
2 
3 

2 
2 
2 
2 
2 
2 
2 _ 

,3 

2' 
. 2 

2 
-3,. 
2:. 
1 
2-' 
1 
2' 
2 

7: 
7 
7 
7. 

'7 
7 

7 
66 
7 
7 
.6 
6'. 
6 
7 
6 
6 
7 
8' 
7' 

19 
21 
19 
29 
20 
21 
39 
29 
19 
20 
18 
16 
18 
16 
25 
22 
15 
15 
19 
19 

.114 

130.9 
87.4 

110.6 
132.7 
131.8 
112.5 
145.7 
1M8.1 
91.7 
o.1.026 

106.6
66.7 

113.9 
135.8 
137.6 
143.8 
66.2 
71.5 

103.9 
96.5 

100.1 

3007 
2982 
2959 
2952 
2914 
2874 
288 
2759 

269
2575 
2193 
218 
211 
2109 
2081 
2062 
2043 
2031 
1988 

2i2
253 
*124 
215 
25 
100 
124 " 
37 
259 
?J3 
20 

25Mazandaran,225 

Mazandaran 
E~ypt, aza 
Ankara, Turkey 
Mazandaran, Iran 
Egypt, Oaza 
Nazandaran, Iran 
Ankara, Turkey 
Turkey 
Jorda 
Mazandaran, Iran 
Maandaran, Iran 

IranEgypt, Rebia 40 

8
168 
170 
186 
160 
190 
16 
173 
150 
188 
190 
179160 

2
3 
2, 

.2 
'2 
3 
3 
3 

'3 

3 
2 . 

1
1" 

:3' 
3j 

.. 1 
2. 
l3:3 
2 

'3 

3 
'22 

'7
61 
7 
7 

'"7 

'6 
6' 
9 

*.8 
716
6 

. 

15 
20 

-15' 
16 
15 
19 
18 
14 
1 
10' 

.
13 

78.371.5 
1311.6 

93.6 
71.1 

110.0 
135.7 
117.4 
51.2 
lO .100=6 
9.6 
911.1 
63.8 

1991899 
188 
1851 
1829 
1797 
1796 
1796 
1567 
136 
1275 
1233 
1003 

202 Mazandaran, Iran 189 ' 3 8 " 15' 113.2 970 

UMD.05-, 
73 

142" 



Legend for Cowpea Agronomi6 Data Tables 36-38-. 

by the Regional Pulseq Improvement
col -lection maintained(1) 	 Numbers assigned to 

SProject. 	 -­

(2) 	Strain numbers refer to entry numbers assigned in l964 introduction nursery. 

(3) 	 Source numbers refer to PI numbers from New Crops Research Branch. CRD, ARS, 

USDA, Beltsvill3, Maryland. "C" numbers are strains obtained from Oklahoma 
four 	digit numbers are numbers assignedState University. Other three or 


by the Iranian Ministry of Agriculture.
 

(l) 	 Source indicates variety name or area of origin. 

(5) 	 Flower color: P - Purple; W - White; WP - mixed White and Purple flowers. 

(6) Plant type: E - Erect; SE - Semi-erect; B = Bushy; P - Prostrate;
 

BP - Bushy Prostrate.
 

(7) 	 Plant height (in centimeters) at near full plant growth. 

(8) 	 Plant width (in centimeters) at. near full plant growth. 

(9) 	 Plants per meter is an average number of plants per meter of row based on 

one meter sample per replication.
 

(10) 	 Rated 1 to 9: 1 = complete stand; 9 poor stand 

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

(12) 	 Days from planting to first opened flower. 

(13) 	 Days from planting to first mature pod ready for harvest. 

Rated 1 to 9: 1 = free from disease symptoms; 9 = severe disease symptoms,(14)
j; 	 major disease mosaic virus. Se; pathology section for diseases present. 

(15) 	 Pod shape: S - Straight; C = Curved. 

(16) 	 Pod color: Br - Brown; Pu = Purple; P - Pink; Cr - Cream; W in White; 
Y = yellow; G - Green; L = Light; D - Dark. 

(17) 	 Pod size: VL = Very Large; L Large; M = Medium; S Small.. 

(18) 	 Seeds per pod is average based on five random pods per replication. 

(19) 	 Seed Color: Cr . Cream; P = Pink; M= Milky; Bk - Black; Br - Brown, 
G = Green; B1 = Blue; W = White; Y - Yellow; R - Red; Pu - Purple; 
Sp -	 Spotted; D - Dark; L = Light. 

(20) 	Eye color: Cr = Cream; P Pink; M = Milky; Bk - Black; Br - Brown, 
Sr2 Green; Bl 	= Blue; W = White; Y = Yellow; R - Red; Pu - Purple; 

D = Dark; L - Light. 

(21), 	 Seed size: L'- Large, approximately 24 grams per 100 seeds; . - Medium, 

approximately 15 grams per 100 seeds; S. '. Small, approximately 8 grams 

per 100 seeds. 

(22) 	 Shattering rated 1 to 9: 1 - no loss of seed from shattering;9 
considerable 	loss of seed from shattering.
 

.(23) 	 100 seeds weight - average weight (in grams) of 100 seeds. 

*,"(24) 	 Yield in kilogram per hectare based on 10 M2 plots. 

S43. :
 



(25) 	 Protein percentage based on total solids. Determined by KJeldahl method 
on two samples per strain, duplicate determinations per sample. 

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

(27) 	 Palatability, Maximum rating - 30. 

Appearmce, maximum 9
 
Color uniformity, 3, 2, 1, 0 .
 
Size uniformity, 3, 2, 1, 0
 
Cooking uniformity, 3, 2, 1, O
 

Smell, maximum 6
 
Taste, maximum 15
 



T7able: 36 
(1) 

AgronomiO Data, Oowpj. Preliminavy Yield Test, 
(2) (3) ' (4) (5)(6)(7) (8) 

Planted June 8, 1968, RPIP, XaraJ, Iran 

(9) (10)(11) (12) (13) (14) (16)(17).(18) (19) (20) (21) (22) (2)) (24) 

(o) a(o.($)10 0 Yield 

Numaber m. O R CER A Wt. Heat.r 

62-155.00068 57 182350Egypt W B 7 67 
62-071-o1444 720 177 R.A.Nihabour W sE 66 69 
62-155-00223 146 25D587 Egypt W E 61 63 
62-000-01437 333 Unknown W SE 58 61 
62-071-o1439 692 177 R.A.NiMahabour P SE 63 61 

'62:-157-01431 Nies.Silver P SE 59 59 
62-157-00441 304 293574 Texas Cream W SE 63 53 
62-110-00113 79 189Y18 Nigeria W B 55 66 
62-157-00466 C-620 Top Set W SE 62 60 
62-157-00316 213 293477 Calif.Black Eye W SE 61 52 
62-071-00197 128 223420 Irn P E 66 62 
62-071-00296 214 293479 Black Eye No.7 W E 62 52 
62-.0o7-01443718 177 R.A.Nishabour W sE 60 61 
62071-0144 696 177 R.A.Nichabour W SE 56 62 
62-157-00o383 293535 Nie.Crowder P E 64 62 
62-157-00355 246 293516 Hib-Canel P SE 54 63 
62-069-00070 58 183363 India W sE 56 57 
62-157-00288 187 293450 Ala. Crowder W BE 736 
62-153-0006' 55 182317 Turkey W 1 64.55 
62-071-1000 Kara W'SE 61 

61 
&.-110-00242 157 255781 Nigeria P E 76 69 
62-157-00293 193 293456Blaok Crier P SE 65 56 
62-16.00201 151 225921 Africa W W 32 71 
62-071-01442 715 177 R.A.Nishabour W SE 73 62 
62-157-00342223 293500 Dixilee P SE 66 63 
62-7-014W35 387 185 Darahgaz .W SE 62 58 
62-071-01447 604 18o Shahi P E 31 48 
62-O71-01448 19675 M.Aneh,Iran W SE 59 67 
62-71-10008 814 179 Isfahan W E 60 63 
62-157-00287 186 293449 Dunch W sE 64 58 

62-157-00295 10195 293458 Black Eye No.5 W SE 60 46 
62-002-00160 110 211754 Afghanistan w SE 51 60 
62-110-00249 160 255784 Nigeria P B 79 68 
62-071-01440 696 177 R.A.Vishabour W SE 60 65 
62-071-01432 810 178 Infahan W E 66 60 
62-071-01445 781 173 Mamagan P SE 66 60 
62-038-00155 105 208771 Cuba P sE 62 72 
62-71-o1446 811 179 Isfahan w SE 3 58 
62-008-00078 63 186360 Australia P SE 60 67 
62-157-00o468 10325 -62 Clizax W sE 63 56 
62-157-00345 236 293503 Early Black Eye P 9 58 72 
62-071-01434 376 185 Darahgaz P SE 65 60 
62-071-01438 415 170 Shoushtar W E 67 56 
62-071-01436 850 Darahgaz W E 69 58 
62-110-00067 62 185647 Africa P B 64 66 
62-110-00102 72 186467 Nigeria P E 67 59 
62-15(-00286 185 293448 A1a. Brown Eye P E 68 60 
62-157-00413 283 293553 Purple Pod W SE 58 60 
62-157-00447 310 293582 Vitor K-79 

8 W B 60 36 

i0 4 
8 2 

10 5 
14 2 
12 2 
10 3 
11 4 
15 3 
11 3 
11 3 
17 2 
9 4 

14 3 
14 2 
10 3 
13 3 
9 3 

10 4 
12 3 
i0 4 
14 3 
11 3 
16 33 
12 3 
15 2 
14 2 
17 1 
12 5 
11 3 
10 3 
11 4 
12 3 
18 2 
15 3 
12 3 
16 3 
14 3 
9 3 

12 2 
12 24 
13 2 
16 2 
10 2 
16 3 
13 3 
16 2 
17 3 
12 3 
14 3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

4 
4 
3 
4 
4 
4 
4 

4 
3 
4 

4 
3 
4 
2 
4 
5 
4 
4 
4" 
3 
4 
4 

4 
5 
6 
4 

4 
4 
4 
4 

3 
3 
4 
4 
4 

60 
62 
61 
69 
68 
61 

.62 
71 
62 
59 
62 
57 
68 
62 
67 
62 
59 
66 
58 
63 
76 
71 
62 
63 
68 
67 
65 
66 
69 
65 
56 
52 
75 
63 
67 
65 
74 
69 
67 
61 
74 
76 
69 
73 
59 
79 
73 
74 
81 

82. 3 YCr L 9 
89 5 YBr M 12 
87 5 YCr M 10 
87 5 YPU M 11 
97 5 YPu M 12 
88 3 YCr L 10 
85 5 YW ML 11 
99 4 YCr ML 11 
86 5 YW m 11 
78 4 Yor ML 9 
90 4 Y'z M 12 
81 5 YBr M 11 
90 5 YPu M 12 
89 5 YaJ M 11 
97 3 YBr L 14 
85 3 PW L 13 
72 4 YW ML 8 
93 5 YPu M 11 
87 5 'JBr M 11 
80 5 YW M 9 
99 4 YPu ML 15 
91 3 PU ML 14 
85 4 YBr ML 12 
88 5 YCr L 10 
97 3 PY L 12 
92 6W M 10 
86 2 YW M 11 

100 6 YBr M 11 
I00 7 YPu ML 1o 
99 5 YFu ML 12 
79 5 YPU ML 8 
85 4 YPu M 11 
99 3 PY ML 13 

2 6 YW ML 11 
5 YgrM 8 

90 5 DY M 11 
100 4 YW ML 13 
100 6 YPu m 10 

78 4 PBr M 13 
89 5 YPu ML 10 

100 3 YPU L 10 
91 5 wr S 11 

100 5 YBr i11 
.,j6 YPu ML o 
99 4 YP L 15 

100 4 P ML 13 
99 4 YP ML 15 
92 4 DN L 13 

101 4 YW M 12 

LCr 
Lr 
Lr
Lcr 
Or 
P 
1 
Lr 
Lr 
Lr 
Cr 
LCr 
LCr 
Lar 
P 
PO 
LCr 
Wvr 
L r 
L r 
PCr 
Bk 
Bkr 
LCr 

r 
Lcr 
P 
Lcr 
LCr 
Lr 
LCr 
LCr 
P 
LCr 
L 

Cr 
B1 
Ycr 
P 

R 
r 

Cr 
Cr 
Cr 
CrO 
DPU 
LCr 
LCr 

Bk L 
GY S 
Bk VL 
a S 
GBr MS 
'Br ML 
GEr M 
Bk MS 
GBr M 
Bk L 
0 ML 
Bk L 
Bk M 
Y0 M 
YJr M 
aEr m 
Da ML 
Bk M 
Bk H 
Bk L 
(Er 8 
(Mr L 
Wr ML 
YO M 
yo M 
Bk ML 
Ya MS 
Bk ML 
Bk M 
Mr ML 
Bk L 
Bk H 
YO S 
LO M 
Bk -ML 
0' HS 
Mr ML 
Bk ML 
Ya B 
(Er M 
Bk MS 
0 HS 
Bk ML 
Bk M 
Y 14 
0 s 
YJr M 
Or N 
Bk 14 

3 
5 
4
4 

5 
2 
4 
4 
4 
4 

.4 
4 
4 
4 
3 
3 
4 
4 
4 
3 
4 
4 
4 
3 
3 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
5 
3 
4 
4 

4 
4 
4 
4 
3 
4 
3 
4 
4 

25 
13 
2711 

13 
20 
17 
11 
14 
22 
11 
20 
14 
14 
16 
19 
20 
16 
17 
23 
11 
26 
15 
14 
17 
15 
10 
19 
18 
18 
22 
16 
12 
13 
20 
11 
14 
18 
9 

14 
14 
13 
9 

2o0 
18 
11 
11 
13 
16 

3426 
3411 
33783326. 

3291 
3243 
3242 
3238 
3219 
3190 
3177 
3005 
3005 
2948 
2888 
76 
2687 
2664 
2641 
2634 
2630 
2608 
2590 
2521 
2499 
2497 
2462 
2418 
2396 
2366 
2362 
2319 
2307 
2304 
2285 
2284 
2272 
2249 
2247 
2237 
2174 
2110 
2058 
2039 
1981 
1949 
1496 
1323 
1262 

19 

": 

IM .05 -
1176 



Table 37 ASrooeia Data.Colprea Uniform; Wild Test'i Plantsd April 12,- 1g6, APIfP, Varmin, Iran 

(5)' '(6):(7) (8) (9]O0)(n) (12) (13) (14)(15)(16) (17) (18) (3n) 
"(.) *(2) (3) (4) 

~~ ~ ~yield'Aoc~sio ~ +~!~ ~ 

B 31 5 2 103 8 L B1 S 76262-02-00141 97 2008T 'Burma P 37 2 72 2 YW 16 DI 33 
W B 35 .5 55 3 63 101 2 S LY ML 8 Cr Bk L 2 3703

62-071o.10i0o 4002 :eshed 
2 C .LY L 10 W Bk L 1 33675 108 

W BP 30 30 5 2 3 75 103 4 S LCr S 12 iroi LO S 1 3183244 293513 Giant amnnhorn W E 48 33 3 2 6 

62-043.0012 12 151562 Domi;.Ican Republic 
P B 47 )5 5 3 2 70 111 2 S LY M 12 IW. LO M 1 3008 

62-071-10004 713 177 B.A. Nishabour 
67 10 3 S Br ML 12 FBi Gal H 3 2981

62-069-00176 175 271257 India P BP 28 27 5 4
3 68 R 3 S Pu ML 11 Cr GBI 8 3 2945 

62-157-00 41232 293499 Davis Pea P SE 40 :4 6 3 
C YCr ML 10 W Bk M 1 2887

62-110-00234 151 255765 Nigeria P BP 28 25 7 3 3 62 "M*3 
SE 44 36 5 3 2 70' 101 3 8 Pu L 12 SpBrCr YO M 2 2858 

62-1571-00436 300 293570 Spechled Purple Hull P 
5 3 3 64 101 3 S YBr MS 8 MW Bk L 1 2853 

62-157-00347 238 293505 Early Hamsho W E 45 34 
P SE 50 49 6 3 2 64 102 2 8 YBr M 9 CrW Bk M 1 2848 

62-157-00470 325 c-642 Princess Ann 
P B 41 29 5 4 4 63 103 3 0 YBr AS 8 CrW Bk L 1 276762-157-00296 195 293459 Black Eye No. 7 

3 68 106 2 C LY L 9 Cr14 LBr ML 2 2756 
62-153-00057 50 179555 Turkey W PB )9 31 5 2 

B 3 3 67 107 8 s LY s 12 LCr YO S 1 2658
62-071-01451 2-42-1203 Isfahan 109 WP 49 5 3 

P B 35 28 5 4 4 67 101 3 B LY S 10 Cr L 3 4.2618 
62-000-10001 327 Unknown 
 Bk L 2 255229 a7 5 .4 3 66 103 3 8 LY L 10 W
62-071-01453 2-42-1375 Karej 150 W BP 

WP E 44 30 5, 1 3 69 102 3 8 YBr ML 13 SpWBk DO M 2 2505 
62-157-00356 247 293517 Holstein 


YCr m 10 Cr La 1 2480W B 38 29 5 5 65 10 4.62-O71-01449 2-42-1139 Fare 102 
Cr0 LO S 1 2426' P SE '51 32 5 3 2 73 103 8 s Wr M 1262-071-01o450 2-42-1444 Mogan 157 

106 3 8 LY MS 12 PCr La M 1 234562-071. 10006795 1B4 Chamchal P B 51 34 4 2 2 74 
3 C VBr L 10 W ML 1 2288

62-085-00065 53 181833 Lebanon P BP 22 29 5 4 6; 67 104 
W SE 43 29 5 3 3 64 111 7 S YSr M 11 CrW LO 8 1 2278

62-071-01452 2-421369 Karr.J 150 
CalAra B 28 26 71 442 64 100 3 8 YW M 10 W Bk' 1 2 2265

62-157-00442 215 293480 PW 
P 2132
293560 Red Specxled Crowder P1 BP .'48. N '4 2 V' 70 112 2 8 LP L 15 Mr M 6

62 57-00o358 290 68 
P, Z 31 29 5 4, 3 107 2 S W MS 9 nMr M 2 1998

62-157-00290 249 0154 Instltute 
20

CV %. 

IMD.05 -79 

Table 37A.: Agroncmiio Data', OcPei, UniformoYieid Teati Mi'nti~i'ApAr'i'1968," Pi#, Verimin,- Iran.: 

(1) (2) ()(4) (26)' (2 

Cooin 
Number 'N iumber SO0URIlCE Protein Time ' Palatabli-ty,

Aooesaion Strain 
Aumber 

62-023-00141 97 .200867 Burma ' 22.78 45 .27 
62-M71-10003 .4002 Meshed 24.22 45 28 

244 20;.A3 Giant Huhorn 24.o2 45' .26.
 

62.o43-00012 12 ~ 15%2 Dominican Republic 23.20 45' 28'
 
62-071-10004 713 117 R. A. Nishabour 26.32 45 24':
 
6e..069-00276 175 271257 India 24.88 45 27'
 
62-15T-oo34i 232 2%3J499 Davis Tea 25.09 4.5 29
 
62-110.00234 151 255765 Nigeria 25.31 50 27
 
62-157.00436 300 293570 Speckled Purple Wull 24.22 55 :29.
 
62.157-00347 238 293505 Early Ramshoryi 23.82 55 27'
 
62-157-0D470 .325 c-642 P'rincess Ann 26.63 50 
 27
 
62-157-00296 195 293459. Black Eye No. 7 24.Z7 45 
 2
 
62 153-00057 501 179%65 Turkey 26.27 50 2
 
W~ V71-01451 2. 424203 IsfJhan 109 25.62 55 !24'
 

62-ooo-loool 327 'Ur-auiown 24.27 
 45.. 26!
 
9:6
 

C2.157-ooy56 247 2935J17 !Anletein ' 24.51 45 ',.26
 
62-071.01449 2-42-1139 Pars 102 23.36 45 ,26
 
62.071.0150, 2-42.1444 Moghan A57 .26.o7 45 '28
 
62-CF71-10006 795 1&4 Chamchal 25.59 45 280
 
62-ao5-=~65 53 181833 Lebanon 23.66 .50 2
 
62-071-0452 2-42-1369 Karaj 150 25.29 45 2
 
62.157-0D442 215 293480 Calera 25.62 W. 


62-071.01453 2.421.375 KaraJ 150 23.11 45 

26'
 
62-157i00358 290 2935(0 Red Speckled Crowder 24.28 45 26:
 
(e-15740029 , 249 
 0154 Instituta 26.46 2014! 



TableI 38' AgronomIaio Datai 00"pA Thifirm Yield Teat, Planted June 8, 1968, RPIP& Karaj Iran 

(1) (2) (3) (4) (5) (6)(7) (8)(9)(10)(11)(12) (13) (14)(15)(16)(17)(18)(19) (20)(21) (22) (23) (24) 

A0 6 	 Wt Hes er 

Number ) SOURCE K 8 F 

62-11000234 151 255765 Nigeria PW B 42 57 12 4 4 59 81 5 s YCr M 10 LCr Bk 33 16 3565 
India P B 43 64 13 3 3 61 8 , C YBr ML 1 P (OB M 3 13 340762069-0074 175 271257 

W BE 52 58 15 3 4 	 64 86 4 SLY L 8 LCr Bk L 2 20 309162-071-01453 2-42-1375 Karaj 150 
W E 68 61 12 4 4 	 60 81 4 S a ML 8 Cr Bk L 3 22 298362-157-00296 195 293459 	 Black Eye No. 7 

62 83 3 C r M 11 LP 0 W 3 14 2912
62-085-00065 53 181833 	 Lebanon N BP &7 55 13 4 

SLY NL 8 LaIn k L 41 21 2893
62-071-10003 4002 	 Meshed w as 55 60 4 4 61 854 

YW L 16 B1 ml S 	 2 12 289262-023-00141 97 20087 	 Burma P BE 53 64 12 3 5 6h 83 , 8 
L 2 24 2844E 67 55 12 4 75 84 5 s Yr ML 8 LCr Bk62-157-00347 238 293505 	 Early anmosrn W 4 6 2

3 85 4 S W L 12 	 B1 Mr M 2 12 2784
62157-00358 249 0154 Institute P B 46 66 16 
62-157-00442 215 293480 Calara PW B 43 58 14 4 4 65 814 S Ni 9L kM 3 16 2716 
62-157-00341 232 293499 Davis Pea P SE 44 59 14 4 4 62 82 4 8 Pu L 11 P G0 3 3 15 

PW SE 53 58 12 3 5 	 62 87 5 C LY L i10 LCr LBr ML 3 20 261Q362-153-00057 50 179555 Turkey 
3 12 260WP SE 53 8 1!3 4 4 	 61 80 5 S YCr M 12 LCr LOS 

58 801 S Br M 10 LCr Bk M 2 20 28562-071-01449 2-42-11-39 Para 102 
62-157-00470 325 C-642 	 Princess Ann pW E 59 50 14 4 4 

w 5E 47 58 13 44 	 65 85 4 S YBr MEi13 k DO M 3 10 2255
62-157-00y56 247 293517 Holstein 
62-157-00436 300 293570 Speckled Purple ill P SE 52 56 14 4 4 	 66 80 3 S Pu L 12 PPu YO M 3 17 2191 

4 10 215762 52 14 3 4 66 96 5 S 	 LY S 11 LP Ld S
62-71-10006 795 184 	 Camchal P SE 

12 3 , 67 97 4 8 LP S 12 LCr LOS 5 9 2089
62-043-00012 12 151562 	 Dominican Republic W B 44 60 

4 15 2032.62-071-10004 713 177 	 Nishabour IW B 57 ,9 13 4 5 63 87 4 S LY N 11 L r Lo M 
W SE 68 53 11 4 5 	 61 91 1 S LY ML 10 LCr Bk mL 4 20 1961

62-157-00353 241 293513 	 Oant Ramahorn 
62 8 2

15 4 .5 3 S LY S 12 LCr LO S 3 9 189352 

62-157-00290 290 293560 Red Speckled Crowder P SE 54 61 12 4 5 68 101 4 S LP Li R 1N 11 1598
62-000-10001 327 	 Unknown P SE 58 

1
, 

E 55 4 63 8 yBr A i LCr LOS 4 10 159062-071-01452 2-42-1369 KaraJ 150 W 61 14 4 97 S 
62-071-0f451 2-42-1203 Isfahan 109 W ss 57 5A 13 4563 99 8 SLYs lOL c 03 4 14 1439 
62-071-01450 2-42-1444 Moshan 157 P E 102 5 14 4 41 68 99 7 S 'I" S 14 Cr L0 s1 4 12 1217Cv -	 610 

6 
LaD .05 a 


Table 8A.' Alp~ o Data Oowpea UnIform Yield Teat, Planted JUne 8j -1968 RPIP, Eara.. Iran 

(J) (2) ( 	 (25) (26). (27) 

Aposesion Strain Source 	 Pookin 

Number Number S 0 U H C B Protein Time PalatabilityNumber 

62-110-0024 151 255765 Nigeria 25.-70 35 :22
 

62-069-00274 175 27,1257 India 21.88 50 24
 
62-071-0 453 2-42-1375 Yeaj 150 , , 4 2"07 50 25
 

. 7 60 28
62-157-00296 195 293459 black Eye No. " , 

62-085-00065 53 181833 Lebanon , 24.95 
 35 27
 
62-071-10003 4002 
 Meahed ,. 23.82 60 26
 
62-023-00141 97 200867 Burma 
 . M,21,15 50 27
 

62-157-00347 238 293505 Early Ramshorn 
 24.413 60 28
 
62-157-00358 249 Institute
0154 24,.82 35 21
 

62-157-00442 215 293480 Calara 24.48 35 20
 
62-157-00341 232 293499 Davis Pea 23.58 45 27
 

62-153-00057 50 179559 Turkey 
 25.50 35 24
 
62-71-01449 2-42-11-39 Fare 102 25.45 55 
 2 ,
 
62-157-00470 32f, 0-6412 Princas Ann 21.95 35 . 24
 

50 2762-157-OO356 247 293517 Holstein 22.36 .
 

62-157-00436 300 293570 Speckled Purple Hull 24.54 35 27
 
62-o71-10006 795 Chamcha
184 25.09 50 25
 
62-043-00012 12 151562 Dominican Republic 21.64 50 
 26 
62-071-10004 713 177 Nishabour 22.67 50 23
 
62-157-0035. 241 293513 Giant Ramhorn 
 24.55 	 50 23 

2562-000-10001 327 Unknown 21.45 55 

62-157-00290 290 293560 Red Speckled Crowder 23.40 50 26
 
6 -071-01452 2-42-1369 Karaj 150 2.66 50 2
 
62-071-01451 2-42-1203 Isfahan 109 21.58 50 27
 
62-M l-0150 2-42-1444 Nosan 357 25.34 50­.. 



Legend for Mungbeans Agronomic Data Tables 39 -41
 

i) Numbers assigned to collection maintained by the Regional.Pulse-Improvement
 
-Project. 

:(2) -.Three digit numbers are Iranian Ministry of.Agriculture number s, 
numbers refer to PI numbers from New,Crops Research Branch_ CR1), 

six digiti 
AS,'.USDA, 

-Beltsville, Maryland, 7.S. A. 

(3) Indicates variety name or area of origin.L. 

"(). E - Erect; B = Bushy; P = Prostrate; SP-= Semi-prostrate SE = Semi-erect," 

(5) Plant height measured in centimeters at:full: plant growth.­

(6) Number of..plants ,per.,meterof row, based on one meter sample,perireplication 

(7) Rated 1 to 9: . = complete stand; 9 = poor'stand 

:'(8) 'Rated 1-to 9: 1 ,=vigorous plants;s 9= weak plants 

'(9) Days from planting to first open flower. 

:(lo) Days from planting to first mature pod,: ready to harvest. 

s
free from disease = ymptoms ,( i)Rated 1 to 9,: 1 symptoms; 9 severe disease, .

(12) S:= Straight; M -Moderately. curved; C =Curved, 

(13) L -Light;: M'= Medium; D =:'Dark 

/re-picati n 

L.=uLight;, Mm Medium; -D=.Dark 

() Average number of seeds per pod basedon..n:i ods; on.'.
 

(16) Average weight of 100..seedls.
 
('17) Yield in kilogram based: on,.4m plots, ins'Karajaramin5m -pl0ts,
 

A48
 



Table 39 
(1) 

Aironeatio'Data Nungbeans Prelminary'Yield Twat,' Platd Key23, 1968,
" (2) (3) '(4) ,(] (6) (7) (8) 

2RPIPI Karaj,
(9). (10) 

Iran 
(11) (12) (13) (14) (15) (16) (17) 

PI.to Pl.to Seeds 100 Yield 
Acceslon 
Number 

Source 
Number S o U R C E 

Plant 
Type 

Plant 
Height 

Plants 
Mltar Stand. Vigor 

lut 
11. 

lot 
Mat. 

Disease 
Rating 

Pod 
Shape 

Pod 
Color 

per 
Pod 

Leda Seeds 
Color Wt. 

per 
Heotare 

48-071-10326 
48-071-10288 
48-071-10301 
48-071-10659 
48-071-10382 
48-071-10926 
48-071-10285 
48-071-03o3 
48-071-10690 
48-071-0lw6 

217 
215 
215 
223 
216 
215 
215 
224 
222 
216 

Kermanshah 
Karaj 
Karaj 
Isfahan 
Jlroft 
Karaj 
Karaj 
Dazegaz 
Sari 
Jlroft 

5E 
SE 
B 

BE 
BE 
9 
8E 
S 
si 
SE 

22 
124 
24 
24 
23 
R4 
23 
21 
24 

12 
12 
11 
13 
15% 
13 
114 
13 
16 
13 

1 
1 
1 
2 
1 
1 
2 
2 
1 
2 

1 
1 
1 
1 
1 
1 
2 
1 
2 
1 

64 
61 
60 
66 
60 
60 
62 
63 
59 
64 

86 
86 
85 
87 
87 
79 
89 
89 
81 
84 

2.0 
2.6 
2.6 
2.3 
1.6 
1.6 
2.6 
2.6 
2.6 
2.3 

-

m 
8 
8 
M 
S 
C 
a 
8 
a 
M 

N 
D 
D 
M 
M 
D 
M 
N 
N 
N 

11 
11 
11 
12 
10 
11 
11 
12 
11 
11 

L 
L 
L 
1 

i 
L 
L 
L 
L 

3.0 
3.3 
2.9 
2.9 
3.1 
5.8 
3.0 
3.1 
3.1 

2.9 

1771 
1641 
1637 
1612 
1612 
1600 
1575 
1566 
1562 
1558 

48-071-10396 216 Jiroft BE 28 11 3 1 61 86 2.0 8 M 10 L ).0 1553 
48-157-11085 
48-071-10326 

m-1 
217 

Kiloga 
Kermanshah 

B 
S3 

28 
25 

12 
1.0 

1 
2 

1 
1 

58 
59 

73 
84 

1.6 
2.0 

a 
8 

D 
N 

11 
12 

D 
L 

4.1 
3.6 

1553 
1537 

48-071-10698 
48-071-10393 

222 
216 

Sari 
Jiroft 

SE 
as 

21' 
24 

11 
12 

2 
1 

1 
1 

60 
62 

87 
87 

2.0 
2.3 

8 
S 

) 
N 

11 
11 

L 
" 

3.2 
2.9 

1521 
1500 

48-071-10810 
48-071-10864 

224 
218 

Daregaz 
Zahidan 

B 
SBE 

24 
26 

13 
12 

1 
2 

:1. 
1 

59 
60 

83 
86 

1.3 
1.3 5 

M 
M 

13 
12 

L 14.9 
L 5.1 

1500 
1491 

48-071-10411 216 Jlroft n3 27 12 1 1 63 82 2.3 S H 10 L 3.1 1487 
18-071-i0668 
48-071-10386 

223 
216 

Isfahan 
Jlroft 

3 
3 

28 
26 

7; 
13 

1 
2 

1 
1 

62 
62 

82 
88 

1.3 
2.6 

N 
a 

D 
M 

12 
11 

L 
L 

3.9 
2.9 

1478 
1471 

48-071-0314 213 Mamasan .22 18 1 1 61 92 2.6 8 D 10 L 3.0 1466 
48-071-1014 216 Jiroft 55 26 13 1 1 62 83 3.0 a N 11 N 2.9 1450 
48-071-109,5 

48-071-10328 
48-071-i0391 
48-o71-10965 

215 
226 
216 
116 

Karaj 
Karaj 
Jlroft 
Dezful 

SE 
SBE 
E 

a 

24 
26 
214 
26 

14 
11 
11 
14 

2 
2 
1 
3 

1 
1 
1 
1 

60 
64 
64 
60 

88 
86 
83 
82 

2.3 
2.6 
2.3 
2.0 

N 
a 
M 
N 

M 
H 
M 
D 

11 
11 
11 
13 

L 
L 
L 
M 

3.3 
3.1 
3.0 
3.4 

1425 
1416 
1416 
1403 

48-071-10298 
48-071-10566 

222 
221 

Sari 
Neyshabour 

8E 
BE 

23 
26 

12 
17 

2 
2 

1 
1 

69 
63 

90 
86 

2.6 
2.6 

a 
S 

M 
H 

11 
10 

N 
L 

3.0 
2.8 

1400 
1391 

48-071-10289 215 KaraJ R 23 11 2 1 59 79 2.0 8 D 13 D 4.3 1375 
48-071-10383 216 Jiroft SE 26 11 2 1 57 85 2.3 S M 11 L 2.9 1371 
48-o7-1o962 184 Shiraz BE 22 12 2 1 58 79 1.6 C D 13 D 4.0 1362 
8-071- 0865 218 Zahidan SE 21 11 2 1 60 82 r.3 S M 11 L 4. 41358 
48-071-10783 
48-069-10308 

226 
164644 

Kara.) 
India 

5E 
SE 

23 
24 

12 
12 

2 
1 

1 
2 

61 
60 

82 
86 

1.3 
3.0 

N 
6 

N 
M 

12 
10 

L 
1 
%.) 
-.1 

1353 
1341 

48-o71-10286 215 KaraJ SE 22 11 2 2 60 85 2.3 H M 11 L' '2,6 1333 
48-071-10870 215 KaraJ B 22 14 2 1 61 86 2.3 s M 12 L 4.0 1333 
48-w7-1o68 223 Isfahan 3 28 12 1 1 62 80 2.0 8 D -1 D 4.1 1328 
48-071-10318 214 Isfahen BE 21 12 2 2 62 85 '3.0 8a ." .42 L 3.0 1312 
48-071-10955 203 Jlroft E 26 12 2 1 57 79 1.6 C 12 ' D 4.0 1303 
48-157-11087 Berken 3 16 15 2 1 62 84 1.3 M D 13 D 4.9 1303 
48-071-1008 216 Jiroft BE 37 13 2 2 62 88 2.3 N '1 10 L 2.8 1303 
48-o71-1o294 4 Jiroft 3 25 13 2 1 62 86 2.3 - N 12 L 5.6 1300 
48-071-10855 218 Zahid~n S 21 12 2 1 6;" 85 1.3 8 M 11 L 1.2 1291 
48-071-10282 215 KaraJ B 20 15 2 1 60 80 1.6 S N 12 L 4.8 1291 

48-071-00757 226 KaraJ SE 25 .12 2 1 62 84 1.6 8 N 13 L 5.5 1284 
48-071-10381 216 Jiroft 53 21 31 2 2 58 80 3.0 N M 10 D 2.7 1284 
48-157-11086 12 Oklahoma M-3 E 25 13 1 1 58 79 2.3 C D 14 N 4.4 1278 
48-071-10293 
48-071-10925 
48-071-10377 

i8 
215 
216 

Zahidan 
Karaj 
Jirott 

B 
E 
SBE 

21-
21 
25 

, 15 
12 
12 

2 
3 
2 

1 
1 

1 

63 
59 
57 

1 
81 
83 

1.3 
1.6 
2.6 

a 
0 
8 

N 
D 
M 

13 
12 
10 

L 
D 
L 

5.2 
4.0 

3.0 

1258 
1237 
123V 

48-071-10667 223 Iafahan E 28 13 1 1 61 85 2.0 0 D 12 L -3.9 1225 
48-071-10678 
48-071-10733 

223 
222 

Iafahan 
Sari 

B 
SBE 

29 
25 

11 
12 

2 
12 

1 
1 

59 
62 

77 
87 

1.6 
2.0 

8 
N 

N 
N 

12 
11 

D 
L 

4.4 
3.1 

1221 
1212 

48-071-.0809 224 Daresa 53 18 10 2 1 66 82 1.3 8 N 12 L 3.8 1196 
48 071-10954 

48-071-11089 
399 
15279 

DaBhtesar 
.erman 

E 
B 

20 
98 ; 

17. 
11 

2 
3 

1 
1 

60 
61 

83 
84 

2.0 
1.6 

0 
a 

D 
D 

12 
13 

D 
M 

4.3 1175 
4.8 1221 

48-071-I0811 
48-071-10923 

224 
215 

Daregaz 
KaraJ 

S3 
B 

23 
24 

10 
1:.,14 

2 
1 

1 
1 

58 
60 

84 
81 

2.0 
1.6 

8 
C 

M 10 
12 

D 
D 

3 .14U08 
4.3 1078 

48-071-i0292 215 KaraJ 214 14 1 1 62 80 2.0 8 D 12 D 5.1 1050 
48..069-11020 
48-069-11035 
48-071-10283 
4-069-11019 
48-o6.910991 

215 

Dezful (1965)(S)
Deafru(1965)(S)a 
Karaj 
Defullg965)(S)
Dezful R965 8 

s 
B 
B 
3 

27 
8 

.23 
29 
20 

12 2 
14 1 
JO 2 
114 "2 
13 A.' 

.1 
1 

'1 
1 
1A 

'656 

66 
6A 

87 
88 
82 
82 
85 

1.3. 
2.0: 
2.3 
2:0,

'., 

C'7 
C 

8 
C 
C 

L 
L 
D 
L 
L 

11 
11 

. 1) 
12 
U 

L 
x 
D 
D 
M 

6.0 
5.5 
.9 

'5. 
4.5 

966 
933 
916 
653 
725 

LaD .05- 282 

t49 



Table, 40, AP'OfloiniO Data Imueens Advanced Weld Tpat, Planted JUne 51. 1968. BflP, Yarwdn. Iran,'' 

()(2) (3) (14) (5) (7) (8) (9) (10) (11) (2.2) (i14) '(17) 

Seeds Yield
 
plant Plant P1. to fL. to Disease Pod per per


Aboosion No. Source No. S 0 U R CE Type Height stand Vigor I;t P1. 1st Mat. Rating Shape pod Heotare
 

48-069-10105 271492 India B 70 1 1 53 69 2.0 a 12 1504 
48-069-10075 183136 India B 55 2 2 52 2.0 S 1171 1306 
46157-11152 901V U.S.A. B 41 1 2 47 71 2.5 a 12 1303 
4&157-11156 921V U.S.A. P 45 3 2 .-51 71 2.0 a 12 129

48-071-10293 218 Zahidan BP 55 2 1 55 76 
 2.5 a 14 1285 
48-071,.Io282 215 KaraJ B 56 3 2 54 74 2.0 a 12 1279,48-071-10107 167(2) Mostan B 55 2 2 50 • 70 1.5 s 13 1252
48:069-10323 271490 India R 68 1 1 55 72 3.0. a 13 1211
48-157-10004 31080 Beltsville, USA B 142 3 146 66 2.5 13 11863 a
4E.157-11154 905V U.S.A. BP 57 2 2 55 72 2.0 8 11 1169
 
48-157-10022 31710 Beltsville, USA B 60 2 3 52 70 2.0 5 13 1155

48-071-10963 167(1) Moahn 
 B 149 2 2, 48 70 3.0 a 11 153
48-157-17.155 906V U.S.A. B 6 +2 1,'I 53 73 3.0 S 12 112

48-157-103o7 31287 Beltsville, USA B 42 - 2 2 50 70 
 2.0 5 1. 1093 -/
4L157-11153 903V U.S.A. P 50 . 2 - 2 50 72 9 .0 5. 13' 10142 
48-071-10087 .201869 Iran SE 6 : 2 . 72 2.0 *S. 13 10344-157-10023 31728 Beltaville, USA B 50 3 5 3 72 3.0 8 13
48-033-10045 171435 China B 59 2 R. 49 - 70 2.5:. ' 

5 14 990
4&157-10019 31569 Beltaville, USA 146 - 4. 42 2.02 3 68 a5 10 99048.-157-11157 909V U.S.A. 53 2 52 74P 2 .2.0'. - 12. 920
48-069-10104 21298 India 59 1 r50 74B 2 2.0' 8 12 78 
48-o0r710290 282 Ivory Moat B 59 2 3 56 U 3.5' 5S 13 380
4-062-1 296 227754 Ouatemala z 614 3 2 56 79 4.0 a 12 374

48-071-10284 217 Nosratabad 2 58 2 .9 56 80 5.0 S 10'M-..'- 33 •
48-069-1OO66 180311 India B 57 2 2 44 70 -3.0 8 '13. 330 

ISD .05... 341 

Table 41 :Agronoeic Data ftwnbeano Advanced Yield Teat.Planted May 23 P; Kaal,, Iran(2++1>(3) +) + + : (10) (3o1)+ (13) >:(16). (1<) + (6)ca 
M98 

(12) ( 5) 

P1.to P2. to Seeds 100, Yield.Accession Source Plant Plant Plants 1t lot Disease Pod Pod per Leaf Seeds perNuber Number a 0 U a C E Type Height Meter Stand Vigor Pl.. Nat. Rating Shape Color Pod Color Wt. - Heotare 
18-157-1o3m7 31287 Beltsville, USA B 31 15 2 1 56 80 2,3 M M 12 L 4.0 170348-O71-10087 201869 Iran B 3 12 2 1 54 75 2.3 C D 11 M 4.2 '166948-033-I00' 171435 China B 29 15 13 54 73 2.3 8 D 11 L 4.0 16444&-157-1002" 31728 Beltsville, USA SE 30 11 2 1 55 76 2.6 8 M 12 L 4.0 163848-069-10066180311 India SB 34 11 2 1 55 76 2.0 M D 12 M 4.5 162148-076-10290 28698 Ivory Coast SE 28 15 1 1 59 84 2.3 14 M 11 L 3.3 161948-071-100 217 losratabad, Iran AE 32 12 2 1 56 81 2.0 . S M 11 L 2.7 1571486-069-10105 271492 India SE -31 14 11 58 78 2.0 C 'D 13 M 4.8 156348-062-10296 227754 Guatemala E 32 17 1 632 84 1.6 M 14 12 L 3.0 156348-069-10323 271490 India SE 33 11 *2 1 59 79 2.0 S 'D 12 M: 4.5 153148-157-10019 31569 Boltville, USA E 33 15 3 1 53 69 1.6 8 D 11 D 3.2 1528
8-071-10963 167(1) Moghan, Iran SE 32 14 2 1 .56 74 2.0 5 D 11 L 4.2 150948-069-10104 212908 India BE 16 . 1 57 82 130 2 1.3 D 11 L 4.0 150648-157-10022 31710 Bltsville, USA E 36 17 '- 1 1 56 79 2.3 8 D 11 L 4.0 146348-157-11157 90W U.S.A. SE 29 12 2 1 61 79 1.6 M -'M 12 L 3.8 142048-069-10075 183136 India SE 28 14 1.: 58 83 2.0 14 -D 13 14 4.7 140948-157-i000=4 310o80 Beltsvill, USA SE 29 17 1 1 54 73 2.0 8 - D 12 D 3.7 137948-157-11156 921V -U.S.A. P 27 10 2 2 54 69 2.0 a D .' 13 D 6.2 137848-071-10293 218 Zahidan, Iran SE 28 14 2 1 59 78 1.6 3 D II L 5.1 13598-157-11153 903V U.S.A. B 30 11 2 2 53 75 2.0 5 D 12 D 4.3 135348-157-11154 905V U.S.A. SB 30 16 2 2 56 78 2.0 5 D 11 L 4.1 132548-071-10282 215 Karaj, Iran B 31 13 1 1 57 80 1.3 8 IM 12 L 4.5 129048-071-10107 167(2) Moshan, Iran SE 29 15 1 1 58 77 2.1 M D 13 D 4.1 128148-157-11155 906V U.S.A. B 27 11 2 1 58 79 1.6 : ' L 11 L 4.5 109048-157-11152 901V U.S.A. B 19 12 2 2 58 75 2.3 50 .' D 11 D 4.7 1056Cv % 23 
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Sununary
 

Based on results for 1966 to 1968, the optimum planting dates for pulse
 
crops in the Karaj 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 beans 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 yields 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 yields 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 7 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
sufficier:t to irrigate all the land available for cropping. With dry beans, for
 
example, Irrigating every 14 days (half as often) reduced the yield 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 irrigation and fertilization of pulses has been,
 
conducted by the Irrigation and Soils Departments of Pahlavi University in Shiraz."
 
The University has prepared a separate report of the results of this work.
 

Date of Planting
 

Tests were continued with fall, winter and spring plantings of lentils.arid
 
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.
 

Yields of dry beans, cowpeas and mungbeans for 1968 followed the same
 
general patterns set in 1966 and 1967 (Table 2). As in previous years, plantings.
 
made the middle of April were damaged by seed corn maggot (Hylemya ciliorura).
 



This 	resulted in thin 	stands and greatly reduced yields. Approximately maximumyields occurred when planting was delayed so as to avoid the seed corn maggotinfestation. 
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 resulted 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.
 

Plant Population Density
 

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 cm. This represented a change from 1966
and 1967, when treatments included three and four row spacings 
 and 	plant densitie
ranging from 100,000 to 400,000 plants/ha. 

Table 42. Relation of date of planting to yield of pulse crops, RPIP, Karaj, Iran. 

Days to: (1968). Grain-yield tons/hec 
Planting date Bloom Ma it 1968 Mean: 

ty 	 '1966-68 
Dry beans
 

April 16 
 57. 93 	 0.85 c/ 1.07 bMay 	2 52 89 	 1.36 a 1.42 a
-May17 	 .45 87 l.08 	b l.38 aJune 	 1. 39. " 	 85 1,17 ab ,31 abJune 	17 37 82 119ab 1.27 ab 

Cowpeas 
April,16. 8 116 	 2.37bc 1.84b'
May2 	 ' 71'' '109' 	 3.09 a 2.74 a 
June 1. 57 98 2, 8 7ab 2:5 8	 a
 

5 92.31 	 be 1.98 b 
"'June'
17 
 .	 52 9 2.05 c .1'.82 b 

Mudngbeans 
April 16 
 76 114 	 0.7 b 0.73May 2 	 66 108 	 1.33,a 1.33 a
MaY 	17
' 	 58 01 1.35 a 1.42 aJune. 
 51 
 l.37 a 1.37a
Jne 	17 47 84 l. 2 7 	 a 1.02 a 

• 	 Dates given are means of 3 years.
 

Figures within a 
' 	 F column for each crop followed by'the same
 
letter are not significantly different:at the 5%level.
 



;'Grain Yields, pods per plant and seed weight of chickpeas, dry beans, and 
cowpeas are summarized in Tables 43, 44, and 45 for 1966, 1967, and 1968. 

Chiokpea yields in 1968 increased until the 500,000 plants/ha density was 
reached, although yields 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,
there was no indication of higher yields for plant densitites greater than 400,000.
 

The number of pods per plant decreased with increasing plant density, while
 
seed weight increased (except for cowpeas). 

Herbicides
 

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 yields are given in Table 46. 
The
 
number of broad-leaf weeds in the untreated areas was much greater in the first
 
test (lentils and chickpeas) 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, Daethal, and Vegadex at the low rate reduced the number of broad-leaf
 
weeds by approximately 30% and grassy weeds by 75%in the first tpst. The 
effectiveness of Lorox and Dacthal increased at the high rate. 
Dowpon had no
 
appreciable 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 lentil3.
 
The four herbicides used on lentils were toxic and reduced yields. 
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 yields, 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 crops.
 



------ 

--------- 

Table . Relation of plant population density to growth of chickpeas, RPIP, 
KaraJ, Iran 

Plants per hectare 	 1966 

i00,000 1.92 0 / 
200,000 2.69 b 

300,000 2.94 a 
400,000 3.07 a 

_.....500,000600,000 

100,000 105'a. 

200,000 8'.32 
56 o300,000 

54 c400,000 


500,000 

600,000 


0. .312b100,1 	000 

200,000 	 0.332 a 


0.346'a
300,000
400,000 	 -0.348 a 

600,000 


1967 1968 Mean 

Grain yield, tons per hectare
 
0.72 c 
0.99 b 

1.27 a 
1.28 a 


Pods 

4i a 

b 

28 bo 

'24 a 

...... 
0.80 c 1.49 b 

1.05"b 1.75 a 
1.21 b 1.85 a 
1.44 a 
1.47 a 

per plant 

Seed weight, gm. 

o.168 c 
0.178 b 

0.182 b
0.192 a 


1 b 
9 a 1''b
 
8 a:' 29b
 
8a: 
9a
 

per 	seed
 

2
 
0.167 a 0.226 a 
0.172 a 0.233 a 
0.167 a 0.236 a 
0.182 a
 
0,186 a
 

Row 	spacings: 50, 60, and 75 cm. in 1966; 40, 50, 60, and 70 cm. 
and 	50 cm. only in 1968. Data are averages of all rowin 1967; 

spacings for each year..
 

_/ 	 Figures within a column followed by the same letter are not 
significantly different ab the 5%level. 



Tablo' 111+. Aelato ofpatpouaindestogeowtho 	 rybanEPP 
KaraJ, -Iran 

Plants per hectare, Y-,:. 1966 1967 '1968 j Mean -" 

Grain yield, tons per hectare 

lO0,000 1.18.672/ 1.670e 
2?00,1000 
300,0oo 

500,000-

1.31 b 
1,747 a 
105000158 a 

-------

2.2 6 b 
2,44 ab 
2.58 a 

1. 611 
1.84 
1.97 

.06 

b 
a 
a 
a 

11.741 b 
1.92 a 
2.004. a 

Pods per plant 

13.1 a 	 -----­100,000 	 10.7 a 
7.3 	b 10.5 b 15i2 a 11.0 a2.00,000 

300,000 5.2 o 11.5 b 12.3 b 9.7 b 
400,000 a.9c 9.'8 c 11.5 be 8.7 b 
500,000 ------	 10.2o 

Seed weight, gm. per seed
 

100,000 0.331 b 0.310 a 	 .......
 

200,000 0.339 a 0.324 b 0.345 b 0.336 b 
300,000o0.311 a 0.322 b 0.377 a 0.347 a 
4o00,000 0.339 a. 0.331 a 0.382 a 0.351 a 

500,00 ---------	 0.385 a 

I Row spacings: 50, 60, 75 cm. in 1966; 40, 50, 60, and 70 cm.. in 

::.1967; and 50 cm. only in 1968, Data are averages of all row . 
spacings for each year. 

_/ 	 Figures within a column followed by the same letter are not 
significantly different at the 5% level.­



------

RPIJ-Tablet 115. -Relation of planktpopatiodis t'y of 0o~oh6L6ea, 
Karaj, Iran 

PTlants: per hectare Y 1961967 1968 Mean,
 

L Grain yield, tons per hectare
 

100,000 c.3lo 1.96 c 
200,000 3.62 b 2.19 b 1.20 o 2.31 o 

2.47 b300,000 3.73 ab 2.28 ab 1.40 b. 

1000,000 3.79 a 2.36 a 1.76 a 2.6 a
 
500,000 -------	 1.7 4 a 

Pods per: plant: 

100,00 2 la 13.5a:,,--­
20oo0003 2 b 8.1 b 10. a6 107 a 
300,000' 9. 5 c. 6*5'a 8,ob 81.Ob 
400X00 7 7o,a6..o 6.7 b 6.8 a 
500,00 7.5 b 

Seed weight, gm. per seed 

100,00 0.244,a 0.238 b ----­

200OO 0.239 ab 0.248 ab 0.232 a 0.20 a 
300,000 0.237 b 09251 a 0.223 b 0.237 a 

0.230 b 0.255 a 0.226 0.237 a.100,000 50, oo0.222 	 bb .
500#000-	 -- -2
 

_/ 	 Row spacings: 50, 60, and 75 am. in 1966; 40, 50, 60, and 70 om. 
in 1967; and 50 am. only in 1968. Data are averages of all row 
spacings for each year. 

/ 	 Figures within a column followed by the same letter are not 
significantly different at the 5% level, 



0Table 46.' Effettof herbicides on weedoontrol and -yeld oi pulse crops, EPIP 

Weeds, 

-': Herbicide : Test No. 1 Test No. 2 - . Seed yiel&, tons/ha. 

Rate Broad- Broad- Chick- Dry Cow- Mung-
Kind.- kg/ha leaf Grass leaf Grass Lentils peas. beans peas beans 

Lorox 0 407 20 	 56 78 0.25 0.57 1.47 0.58 1.16 
1- 258 4 46 76' : 0.03 2.76 1.85 0.50 1.26 
-2 189 6 65 36: 001 o.62 1.57 0.44 1.25 

Daothal. 0 407 20 	 56 . 78 0.25 0.57 1.47 0.58 1.16 
8. 305 4-" 65 0.14 0.79 1.62 0.43 1.287 

16 213 : ,: 50 . 0.02, 0.92. 1.82 0.59 1,13 

0 	 20 8 0.57 0.58,Dowpon 407 	 56 .0.25 1.47 1.16 

2 371 15,, 66. '85 0.00 0.26 1.48 0.45 1.27 
425 1', 62 6I005 0.25, 1.29 0.59 1.01: 

Vegadex 0 .407 '20 0.025 0s57 
10 . 285) 4 .06 :0.91
 

- 20 266 :6. -. 02- 0.78
 

.56Eptam 0: 	 78 1.47 0.580 1.16 
87 3 1.52 0.47 1.25 

682 20.s'N 1-.62 0.48 1.16 

Treflan 0 	 56 78 1.47 0.58 1.16 
85 23.' 1.22 

3.87 171.3 	 0.66, 1.20 

:Herbam 056 78. 1.47 0.58. 1.16 
5 6 81.48 0.94 1.35 

10 69 9 1.54 0.53 1.01 

/Nuxmber of weeds per 10 square meters 32 days after treatment. 
Test No. 1 treated April 10, 1968, (lentils and ohiokpeas), 
and Test No. 2 treatedJune 9, %968(dry beans, Cowpeas and 
mungbeans). 



Irrigation - Fertilization 

Combination irrigation and fertilizer treatments started in 1967 were
continued in 1968. The experimental design was a split plot with four replica--..
tions of irrigation treatments as main plots and fertilizer treatments as
subplots. Details 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 yields was more pronounced at low than
 
at high soil moisture levels. Subjecting plants to moisture stress (dry
treatment) caused a marked reduction in yields below those for the medium and
wet treatments. 
There was no appreciable advantage, however, in maintaining

soil moisture above the medium level. 
The differential in yields between the
wet or medium and the dry treatments in 1968 was greater for chickpeas than for
 
dry beans or cowpeas.
 

Yield depression due to soil moisture stress was influenced by the stage of'
plant growth. Generally, this effect was greater during bloom and early maturity

than during earlier stages of growth.
 

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

Significant 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 variations in the amount of available 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 was evident
 
with chickpeas but not with dry beans and cowpeas.
 



Tabie 47,." - Influences of irrigatin axid fertilization onyield of, ioikpea
Iran 1968.

RPIP, Karaj, 

yields'. tons pepr hectareSol oitueGrain ,,Soil moisture 

Number 

when irrigated Number Mean 
Of Fertilization 9	 Ma, 

To Full After Full irri-.
 
Bloom Bloom gations None N, P NP, 1968 1967 68 

High High 12 3.63 3.30 3.9 3,75 3.6t ab 3.16 ab 

High 
Medium 

Medium 
High 

10 
10 

,3.03 3.01 
373 3.36 

4.11 
3.69 

3.73 
4.06 

3.47 ab 
3.71 ab 

2.89 b 
3.25 a. 

Medium Medium 3.56 3..3 4.11 4.15 3.81 a 3.02 ab 

Low Medium 6 3.06 3.14 3.64 3.57 3.35 ab 25k'a 

Medium 'Low, 6' 3.27300 3.18 3.54 3.25 b, 2.53ic" 
' Low Low, 4 2.65 2.52 2.93 2.97 2.77 'a 2.23 d 

8
3.. a
 
Mean: i.967R .24T 2 47b 3,10A 3.17a.1
 
Mean: 1968 	 27b 3.11b 3 6Ma 3.6

2 

'.Soilmoisture levels: high, when two-thirdsof available, 
soil moisture at field capacity rermnhed; medium; when' 

-:one-third of available soil moisture iremained; and low, 
when plants began to wilt.­

_/ 	 Fertilizer rates: 100 kg. N (ammonium ni'.ate) and,150 
kg. P (concentrated phosphate) per, hectare ' 

'3_/ Figuwes within, a column or liine followed by the, same 
",;,-, letter are notsiifioantly d fferent'at the.% level. 



Tb 8''nlunef

RPIP, ricton and f ertilization oyedo r.baKaraj, Iran., 1968. :r'bas 

ur'i - . 'Grain yield, tons per hectare .:.'-Soil moistue Number
when irrigated. of Fertilization 2_" Mean.To Full After Full irri- - '" Bloom* Bloom gations None N P NP 1968 1967,681;1,..: 

High High 12 2.44 2.26 2.43 2.65 2.44 a 2.81 'A 
'eiu 
'Medium 

Medium 
High 

_9 
10 

2.2. .2.2.,6 
2.17 2.21 

2.30 
2.27 

2.4 
2.49 

2 
2.28 ab 

.2.70 
2 6 

a' . 
,; 

.Medi ....Medium 2.29 2.15 234 2.28 ab 2.7 .ab.,-, 

Low. "Medium"; , 7, 2.1 .04, 20 2.25 bY 2.52.36 bo 
edu.. " Low. ' 6 ' 1. 93 1.99 . 21 2..08 b 2 .4c 

Lo 2o.5 A 2.19 2.03 2.08 b:], .2..08 C, 

Mean:i 1968 2...Th 2.16b 2.27ab 2.34a' 
Men96-82.!9b .2.35b 2. 6 0a 2. 6 5a 

/:' Soil, moisture levels: high, when two-thirds of available soilmoisture at field capacity remaired; medium, when one-third ofavailable soil moisture, remained; and low, when plants began
to wilt. 

_/ Fertilizer xates: 100 kg. N (ammonium, nitrate) and 150 kg.,P(concentrated phosphate) per hectare.
 

Figures within
F, a column or. line followed by the same letter arenot significantly differant at the 5%level. 



Tabl°e49.. Influence of irrigation and fe ilization on yield of aowpeas, EPIP, 
,Kara, Iran,1968 

"Soil"moisture amNmber.. 
when irrigated of Fertili atio.' ' •Mean 

Pre-
Bloom Bloom 

Post-
Bloom 

irri­
gations None N P, NP 1968 1966-68 

High High H~gh 13 2,. 2..3:8 2.31 2.64 244 ab 2.29 ab 

High 
Medium 
Medium 

Medium 
High 
Medium 

Medium 
Medium 
High 

11, 
10 
11 

2.37 
2.2 
2'30 

2.17' 
2.57: 
2.46 

2.30 
2.33 
2.65 

2.25 
2.59 
2.38 

2.27 abo 
2.48 ab 
2.45 ab 

2.26'aba 
2,34 ab 
2.37 a 

Medium Medium Medium 10 2.37 2.62 2.45 2.48 2.48 ab 2.40,a 

Low Medium 
Medim Low 
Medium Medium 

Medium 
Medium 
Low 

8 
8 

.2.51 
2.40 
'2.06 

2.50 
2.19 
2.31 

2.63 
2422 
2.05 

2.67 
2.03 
2.24 

2.58 a 
2.21 be 
2.16 be 

2.34 ab 
2.18 be 
2.10 ad, 

Low Low Low 6 2.21' 2.21 1.77 1.98. 2.04 a 1.98 d 

•39a 2.37a
2.31a
Mean: 1968 2.35a 

Mean: 1967-68 2'.Ob22.16ab 2.20a
 

/ 1Soil moisture levels: high, when two-thirds of available soil 
moisture at field capacity remained; medium, when one-third cf 
available soil moisture remained; and low, when plants began 
to wilt. 

Fertilizer rates:, 100 kg. N (ammonium nitrate) W-,150 kg. P 
(concentrated phosphate) pe-, hectare. 

/ 	 Figures within a. column or line followed by the samie letter 
are not significantly different at the 5%level. 



PLANT PATHOLOGY 

walter J. Kaiser - Pathologist 
Counterparts: Dariush Danesh 

Mahmoud Okhovat 

Summary 

Virus'diseases were widely distributed and of primary importance in the
cultivation of several pulse crops grown in Iran during 1968. Foliar diseases 
caused by fungi were of minor importance, except for blight of chickpea. 

* Beans (Phaseolus vulgaris) are cultivated in several regions of the 
country, arid under natural field conditions are infected by four viruses - bean 
common mosaic (BCMV), bean yellow mosaic (BMiV), cucumber mosaic (CaV), and pea

leaf roll (PLRV). All bean viruses are aphid transmitted, but only BC4V 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% wilth BYMV, 79-98% with CMV and 96-99% with PLRV. Yields were generally
less in plants infected before flowering. Bean common mosaic virus, 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 virur was seed-borne in up to 20% of bean seed present in bazars
 
from various bean growing areas of the country, and caused subsequent yield
 
re'iuctions of 0-81% in virus-infected plants. Two bean lines in a replicated 
variety trial in Khuzestan were highly resistant to BCM4V under field conditions 
of high disease incidence. Pea leaf roll virus infected 21% of 1292 bean lines 
grown in yield and observation trials at KaraJ and 98%of 78 bean lines in 
Kkuzestan. 

Broadbean (Vicia faba) yields may be drastically reduced by foliar diseases 
caused by fungi (rust and chocolate spot) or by virus diseases, the most 
important being caused by BXMV and PLRV. 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 
B'MV and PLRV was found in 106 broadbean lines. Tho effect of BYMV and PLRV on 
growth and yield of broadbeans was studied in greenhouse and field inoculation
 
tests. Depending on the stage of growth at the time of virus infection, seed
 
yields were reduced 3-4o% 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 in broadbeans.
 

Chickpeas (Cicer arietinum) are naturally infected by four viruses -.AMV, 
BY4V, CMV, and PLRV. Weeds and other leguminous plants are important reservoirs 



of these viruses. Ninety-four per cent of the plants of a biennial weed 
(Melilotus sp.) which were indexed for virus in early spring as plants were
 
resuming growth were infected with BYMV. All viruses infecting chickpeas 
are aphid-transmitted, but apparently not seed-borne. In field inoculation 
studies, the four chickpea viruses reduced seed yields from 79-99% and
 
mor'tality of inoculated plants ranged from 0-79, depending on the virus 
iso' ate and stage of growth at the time of infection. Chickpea blight which 
infects all above ground portions of the plant is caused by the fungus
Ascochyta rabiei. The disease occurs sporadically in Iran, but can cause 
substantial losses, as it did in 1968, when environmental conditions were 
favorable for spread and disease development (late spring rains). Preliminary 
studies in the field biology of A. rabiei have shown that the fungus can 
survive in diseased plant tissue for an extended period of time under adverse
 
environmental conditions. In grenhouse inoculation tests, a few chickpea 
selections, especially 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 inoculation
 
-tests. Studies are also being conducted on the effect of environmental
 
conditions on growth, sporulation and survival of Ascochyta. 

Lentils (Lens esculenta) were severely damaged at several locations by
 
virus diseases. Thi viruses isolated from diseased lentils include AMV, BYMV, 
CMV, and PLRV. Bean yellow mosaic 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 variety trial and 
drastically reduced yields in most large-seeded lentil types, but several 
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
infected and healthy pulses. The protein content was invariably higher in 
seed from virus-infected plants, although seed yields were almost always much 
greater from healthy plants. 
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196 i~owork 

Beans (Phaseolus vulgaris) 

In the major
Beans are one of the most important pulses grown in Iran. 


pulse growing regions of the country, beans are infected by one or more viruses,
 

including bean common mosaic (BCMV), bean yellow mosaic (BYMV), cucumber 
mosaic
 

(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 mosaic 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
 

Bean plants were inoculated at the
under field conditions at KaraJ (Table 50). 


pre-bloom and full bloom stages of growth with one of the following four
 

viruses: .BCMV, BYMV, CMV, and PLV.
 

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 yield 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
 

The virus, which is
economically important virus disease of beans in Iran. 


restricted in its host range to beans and closely related plants, is 
introduced
 

into a bean field at planting time in seed which was harvested one 
or more
 

Insects (aphids) are responsible
years previously from virus-infected plants. 


for subsequent spread of the virus within and between bean plantings. Depending
 

on various factors, including environmental conditions, BCMV may be spread
 

rapidly by different- aphid species from a few virus-infected plants (originating
 

from seed-borne infection) (Figure 1) to most oi. all plants in 
a planting.
 

Bean common mosaic 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 initiated 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
 

The seed was planted at Karaj and observations
bazars throughout the country. 


were made on seed transmission and yield differences between healthy 
and
 

Seed collections fr;om some areas were found
virus-infected plants (Table 51). 


to be heavily infected with BCMV (up to 19%), and seed yields reduced 
by 81%
 

The results of this study indicate the
in virus-infected plants (Table 51). 


importance of virus-free seed in preventing the initial introduction 
and
 

subsequent spread of virus into a new bean planting and reducing yield 
losses
 

resulting from virus infection.
 



Table 50. Effect of four viruses on yield and per cent protein in seed from three bean varieties in field inoculation teats at RPIp. 
,AraJ, Iran, 1968.
 

Bountiful Bean 
 Red Kidney Bean Wade Bean 
Pre-Bloom Full Bloom Pre-Bloom Pull Bloom Pre-Bloom Pull Bloom 

Virus Isolate 

Seed 
Yield % % 
(g)b Decrease Protein 

Seed 
Yield % % 
(F) Decrease Protein 

Seed 
Yield % % 
(g) Decrease Protein 

Seed 
Yield 
(9) 

% % 
Decrease Protein 

Seed Seod 
.ield % In--

Decrease I (L 

m 
T 

crease 

Healthy Chek 

-KS 1 

BO4 2 
BON 3 

959 

300 

6 
9 

-

-68.7 

99.3 
99.0 

23.82 

24.80 

----

-

10 

422 
736 

- -

57.2 

55.9 
23.2 

-

2l4.t5 

---- -

1952 

687 

67 
-

64.8 

96.6 
-.-

.---2-58 

26.92 

. 

727 

593 

62.7 

69.6 

.-

25.79 

-

1902 

.. .. 

SIM 

B1W 

OW 

FaRv 

-Unknon 

I 

.2 

1 

1 
1 

8 o 

56B 

17 

34 
124 

12..4 

40.7 

98.2 

96.4 

87.0 

-

.... 

-

25.78 

1057 

8 

202 

434 

+10. s 

11.8 

78.9 
--

54.7 

---

----

.... 
---

24.15 

- -

1 

119 

99.9 

93.9 

.. 

27.26 739 62.1 1 ?4.4 

14o8 22.2 

783 58.8 

99. 

139 29.1 

1300 

941 

... 

922 

31.6 

55.2 

. 

51.1 

• 	 Plants Inoculated in pre-blom and full bloom stages of growth. 

S/Seed yield (In grams) from 100 plants. 

BOC/ - bean comn mosaic virus. BV4V - bean yellow mosaic viruz; Off 	 cucumber mosaic virus; PIV ppea leaf rollvirus; Unknown - unknown virus from Wade Bean. 

/ Seed yield from plants inoculated at full bloom with BVV, Isolate 1. was greater by 10.2 than the healthy check. 



AA 

Figure 1, Bean plants infected from seed (left) with bean common
 
mosaic virus are stunted and lighter green in color than healthy
 

plants (right).
 



Table -51. 	 Observations' (n seed transmission of bean common mosaic virus and 
'effectof virus infection on yield in sixty-one collections of bean.
 
seed from bazars located in various areas of Iran. 

Range in: 
Sa Number ofS % % 

Bean Type Collections Seed Transmission Decrease in Yield 

White 32 0- 9.8 	 0 - 81.2 
Red. 20 0 -19.8 0 -65.9 

Tinto -9 0- 0.6 0 - 61.4 

:/ Bean types were"differentiated',on.color 'of seed,. 

From preliminary observations and studies there appears to be one or more
 
strains of BCMV in Iran. It is extremely important to identify new strains of
 
BCMV and their 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 have been observed in the
 
provt'nce of Western Azarbaijan, Fars, Khorasan, Khuzestan and Tehran. Infected
 
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 (CTV) was recently found infecting sugar beets in Fars Province and
 
is now spreading to other sugar beet growing areas of Iran. Althougi it is
 
not known whether beans are susceptible to CTV in Iran, studies have been
 
initiated to determine the reaction of beans and other pulses to CTV in the
 
greenhouse 	and field.
 

Table 52. 	 Transmission of pea leaf 1'31 virus to healthy broadbeans (Vicia faba), 
by three species of aphid i'hich infest pulses in Iran. 

Aphids
 
per Number of Number 'of '
 

Aphid Species Plant Test -Plants' Diseased'Plants Transmission
 
Aphis craccivora 5 10 10 100
 
Acyrthosiphon sesbaniae 2 ' 5 2 40,
 
Myzus persicae 5 29 0 0
 

/ Aphids which had fed for at least five days on virus-infected
 
broadbeans were transferred with a ccmel's hair brush tohealthy
 
broadbeans in leaf cages for a 72-hour inoculation feeding period.
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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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-. 5. 

Figure 3. Bean plant (local Iranian line) infected with pea leaf 
roll virus is severely stunted with twisted, thickened leaves which
 

curl 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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Pea leaf roll virus is transmitted in a circulative (persistent) manner by 
several aphids which feed on pulses. Two aphid species, Aphis craccivbra and
 
Aoyrthosiphon sesbaniae, were found to be vectors of the virus, but another,
 
_ zus persicae, failed to transmit PLRV after repeated tests 
(Table 52).
 

The vector-virus relationships of PLRV with its aphid vector was studied in
 
more detail with A. craccivora. Aphids require between 3-6 hours to acquire

PLRV from virus-infected broadbeans. The possibility of acquiring virus increases
 
the longer a vector feeds on a diseased plant (Table 53). The length of the
 
latent period (the period of time which passes between acquisition and first
 
transmission of the virus by the vector) in A. craccivora has yet to be determined.
 
Once aphids haie acquired PLRV, they can transmit the virus to healthy plants
 
within minutes. Tha percentage of transmission increases with the time
 
viruliferous aphids 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 being

born to healthy broadbeans, but no virus transmission resulted in 259 transfers.
 

Table 53. 
The length of time required for aphids (Aphis craccivora) to acquire
pea leaf. r-1 .-1 -̂, ... .. .. .. 

Acquisition Number of 
 Number of
 
Period - 'TestPlants Diseased Plants Transmission
 

10 minutes 33 
 0 0 
1 hour 99 .0 
 0
 
3 hours 73 0 0

6 hours 104 
 3 2.9

'
i8hours"
 30 8 26.7 
48 hours 32 
 15 '6.9
 

/ At the end of each acquisition feieding peri;d, aphids were
 
transferred to healthy broadbeans (1 aphid/plant) :in leaf
 
cages for 72 hours.
 

In order to determine the host range of PLRV, viruliferous aphids (A.
craccivora) 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, varieties Bountiful, Blue Lake, Contender, Great Northern U.I. 123,
 
Michelite, Pearl Green, Saginaw., Sanilac, Stringless Green Refugee, Tendercrop,
 
Tenderpod and Wade); peas (Pisum sativum, varieties Alaska, Asgrow No. 40, Big

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


•La:Cton Progress No. 9, Little Marvel, Progress, Rondo); chickpea (Cicer arietinum);
 
soybean (Glycine max); Galacta sp.; 
sweet pea (Lathyrus ,-oratus); lentil Lens
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Table'51. 	 Transmission of pea.leaf roll virus by aphids (Aphis craccvora) . in 
different stages of development to healthy broadb~s.. 

Stage of 	 Number of Numbe..of I % 

Development 	 Test Plants . Diseased Plants Transission 

Alatae (winged) Adults 91/ 	 48 52.8 
Apterae (wingless) Adults 91, 	 65 71.4. 
3rd-4th Instar Nymphs 102 	 61 59,8 
lst-2nd Instar Nymphs 111 	 33 '39.7 

el/ 	 After an acquisition feeding p6*0!oi ofit'least three days onk
 
virus-infected broadbeans, aphids were transferred to healthy
 
test plants (1 aphid/plant) and allowed to feed i'or 72 hours.
 

b_/ 	Com .Lied results of -four experiments.
 

esculenta); crimson clover (Trifolium incarnatum); red clover (T. pratense);
 
Persian clover (T. resupinatum); subterranean clover (T. oubterraneum7; and 
broadbean (Vicia faba). 

In a variety trial located in Khuzestan (Southwestern Iran).two bean lines, 
one a white-seeded type (Accession Number 65-07!-00517) and the other a Piiti, 
type (Accession Number 65-157-00005), were highly resistant to BCMV and CMV under 
field conditions of high disease incidence. Plants in the Hhuzestan bean trial 
were also infected with BYNV (Figures 5 -,nd 6) and PLRV. 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 BUMV in pulses should 
not be neglected because this virus could become a limiting factor in the oultiva-' 
tion of beans and other pulses grown in Iran. At Karaj PLRV infected plants in 
21% of 1292 bean lines included in yield end fbservation 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 folia'.d~seases 
caused by rust (Uromyces fabae) and chocolate spot (Botrytis fhabe) gnd',irus 
diseases, the most important being BYMV and PLRV. The occurrence and , spread of 
foliar diseases is dependent upon frequent rainfall in the spring. Fo0ia-r"
 
diseases were widespread on broadbeans in Khuzestan in the spring of 1966 when 
rains were abundant; foliar diseases were n,,nexistent in 1968 when rainfall :was 
sparse. Virus diseases which are less dependerit upon the weather for development 
and spread 	were widespread in broadbean p.untings in Elhuzestan in 19 67 and 1968.
 



,:Figure 5',Bean plant (variety Wade) with conspicuous mosaic 

Ss.ymptoms on the follage (center) is infected with bean yellow,, 

mosaic virus. 
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Fig re 6.: Mosaic symptoms. which develop in bean leaves (variety 

Bountiful) infected with bean yellow mosaic virus may vary with 

-"different strains ofthe.virus (left, isolate from broadbean; 

right, isolate from chickpea). 
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Bean yellow mosaic virus is the most important and widelyristributed virus 

,infecting broadbeans in Khuzestan, but PLRV (Figures 7 and 8) is at ti.mes wide­

spread and damaging to broadbeans in Khuzestan and Fars (Shiraz area). In
 

broadbeans BYMV is seed-borne in a small percentage of the seed. Aphids 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. Fields were planted in mid--

October of each year and harvested the following May.
 

% Plants Infected with BYMV
 

Number of Date 
,Year Plants November - / January February March 

1967,- 20,000 0.20 15.5 51.0 99.41 

.1968, 15,000 0.16 ---	 98 .0 

The initial survey was made when plants had two to four 
leaves. Plants had to have mosaic symptoms on the first 
formed leaves to be tallied as seed-borne infection. 

/ 	 Surveys were not made due to adverse weather conditions
 

and floods.
 

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 plants inoculated before pods had formed. Bean yellow mosaic 
virus was seed-bolie 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, yields of a few local broadbean
 
varieties in Khuzestan, like Algerian, can be high even though 100% of the
 
plants may be infected with B)MV, if virus infection occurs late in the growing
 

season (after pod set). When rainfall is high and foliar diseases are wide­

spread, yields of all broadbean lines are low. No field resistance to the most
 

devastating foliar disease, chocolate spot, has been found in over 56 lines
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'i'': In e •t , e" p 

Figure 7. The'stunted., chiorotic broadbeani plant isifce wt e 

leat'roll, virus- The dwarfed l~eaves 'of infected planti~" curliwr~Y 



Figure.. ,,Broadbean p'lant;(variety Alkerjin) 'with dwarted, chiorotic 
leaves,whioh curl inward ,.(cente'r of photo) is infected with pea leaf' 

roll virus. Flowering and,,pod formation are,sparse or lacking-in 

virus!-inifected plants. 



Table 56. 	 Effetof beane,.llow mos i6c virus and .pea -leaf! roll virus on yield of broadbean .(va i ty Algerian) 
infield and greenhouse inoculation trasat Kar.4j.- -- ­

eaYellow-Mosaic Viruis -Pea- an 	 Leaf Roll Virus

1 Field Greenhouse 	 Field Greenhouse 

-Stage of Plant:-_ Seed 	 Seed Seed - :Seed
 

DevlpenIfet
Infected Yeld -Decrease 	 Decrease Yield(g) Decrease .Yie djWhen Yiel 	 Decrease 

Healthy Check -6776- 283 2259 283 
.. Pre-Bloom 418110.2 8 613 1. 

Full Bloom 511 3..2191.5 793 61.9 010
 

PostBloomi 64 34 -283 -- +10610' 
 -- 72. 83 1 0.7
 

S/Seed yeld (in grams) from 75 plants. 

/ Seed yield (in grams) from 15 plants. 

-Seed yield (in grams) from 25 Plants. 

Plant had started forming pods. 

- -/ Se 	 1 wa -ygeldgreater by 1.0% ta the healthy check 

100 



Several leguminous weeds growing in wnd 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.) and wild vetch (Vicia
 

narbonens. 

Chickpeas (Cicer arietinum)
 

In 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
 

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

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 Karaj 

were indexed for virus in early spring as plants were resuming growth. Over 94%
 

of these plants were infected with BYMV. Other legumes which are hosts of BYMV, 

in addition to sweet clover, include red clover (Trifolium pratense), wild vetch
 

(Vicia peregrina) (Figure 12), and yellow tivefoil (Medicago lupulina) (Figure 13). 

Alfalfa (Medicago sativus) is the most import:-t forage crop grown in Iran 

and is the main reservoir and overwintering host of AMV. Pulses, including chick­

peas, which are grown near alfalfa plantings are often heavily infected by AMV 

which is 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 
Cucumbersdistributed viruses infecting vegetable and field crops in Iran. 


(Cucurbita spp.), tomatoes (Lycopersicon(Cucumis sativus), squash and pumpkins 
esculentum-, Persian clover (Trifolium resupinatum), and weeds, like Jimson­

weed (Datura stramonium) (Figure _1WT) are hosts of CvV. Several strains of the 

virus occur in Iran, but not all strains infect pulses.
 

Chickpea blight, caused by the fungus. Ascochyta rabiei, 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 chickpea
 
planting.
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Figure 9. I Chickpea plants (left)Winfected with pea leaf roll virus 

* are ;severely stunted, and". chirotic -,when comparedto healthy plants
 

(riaiht) of the saxe age. 8
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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. 



-Tabl 57., 	 Effect of four viruses onyield, mortality dprotein content (seed) ofchickpea '(varety ia n 
in field inoculation tests: at Karaj. -

Pre-Bloom Full Bloom 
Seed Seed 

Yield Yield%%
Virus Y_ -Isolate (9) 02 Decrease Mortality Protein (g) Decrease Mortality Protein 

Healthy check ,2015 -20.20 ----- -

AMV 1 13 .99.41 65.3 19.14 272 86.5 0 20.78 
AMV 2 1899.1 641.0 	 19.59 34 82.9 1.32.2 

.BMV . - 190 95-5 40.0, 25-5C 268 867 0. 19.56 

BYMV 2. -211 89.5 .. 4.2 25.19 119 790: 8.7 20.09 

3 .. 8 99.6ma 5.0 302 85.0o 9.-7 P21.73 
B 


V 

.110d 10 . 78.7 298t85.2 9.2.....2"
 

-S, 
7 9.7 5908 257 . .20
 

7 8 .-	 .- 2 .1

M 2. 115 97T.8 36.8 19.417 278651. 25-00-

PLHV l:1:-99.9 990117- 9422.76 

-/Plaintsinoculated at the pre-bloom and' full -bloom:stages: of gro;Wth. 

~/AMV =alfalfa mosaic. virus; BYMV = bean yellIow mosaic ..virus; V= 
- cucumber mosaic virus; PLRV =peaoleaf roll Virus.. 

V/Seed yield (in grams) from 100 plants. 



Figure l . Mosaic symptoms in Melilotus leaf (right) are characteristic 

of those produced by bean yellow mosaic virus; healthy- leaf left. 

Melilotus is an important reservoir and overwintering host%of,this virus. 
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.Figure,-12. . in leaflet' of wild Vetch' ..Vicia peregrina,'Mosaic! symptoms 

infected with bean yellow mosaic vir'. 
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Figure 13,Msaic symptoms in leaves oif Iyeliow; trefoil, -Medicadgo 

Jupulina, infected witlv bean yellow mosaic ,virus.. 



Figure 14. Leaf of Jijson-weed 'DAt•ura str o, ni.-,infoted with: 

n mottled,'and' deformed; healthyu r'mosa'ic vierus (right) is 

* ea~f, (left). - ­



Isolates of A. rabiei have been collected from diseased chickpeas from
 
various areas of Iran. Among isolates there is a great deal of variation in 
growth rate, sporulation, sectoring and pycnidial formation (Figure 15). 'In 
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 experiments the fungus has survived a severe winter with temperatures
 
below -10 C 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 
culture media and sporalated most abundantly on a medium made from the extracts 
of white chickpea seed (Table 58; Figure 17). 

Several chickpea lins 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 some
 
resistance to A. rabiei. Additional testing in the field and greenhouse with
 
more isolates of Ascochyta will be required 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, BYMJ,
 
CMV, and PLRV. Although BYMV appears to be the most widely distributed and 
potentially 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 yield 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 yields 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 desirable, large-seeded 
lentil types.
 



.
Figure 15.. Isolates of chickpea blight, Ascochyta rabiei, after '15
 
days rowth,at room tem erature.on potato dextrose agar..
 

days~~~~ n erat•e 6 

'V 

Figure 16. Chickpea pods .infected under natural field cO6nditions 

with.Ascoohyta rabiei, blight of chickpea. 

http:erature.on


T6ible 58. Growth and sporulation of one isolate of Ascochyta rabiei 
in petri 

- plateR containing different culture media for 13 days in the dark 

Number of 
Mycelial Spores per 

Culture Medium 

growth
(mm) -

Colon 
x 109 

13 0
Nutrient Agar 


13.0.6Yeast Extract Agar 
23 1.8 

Potato Dextrose Agar (Acidified) 

1 2.6.Potato Dextrose Agar (Difco Powder) _/ 

82.8,Peptone Agar 
233. -4Malt Agar 
25 5L

Pot.ato-Dextrose Agar 

30 68.8
Mycological Agar' 

Chibkpea Seed Extract Agar (100 ..... 24'.8 

35 126.3Chickpea Seed Extract Agar' (300"g) 

Chickpea Seed 'Extract Agar,(500 ) 10139.5,, 

diameter (in mm) from 6 to 1C colonies,The average 

agar (PDA) was made in the laboratory fromPotato dextrose 
..potatoes purchased locally; in making acidified PDA latic 

acid (25%) was added to PDA after autoclaving to lower the 

pH to 1.0 - .5. 
Potato dextrose agar (Difco Powder) manufactured by the 

Difco Company, Detroit, Michigan.
 

made by adding 100, 300 or" / Chickpea seed extract agar is 
liter of distilled-.500 g of crushed, white chickpea seed to 1 

water, cooking for two hours, straining contents through
 

cheese cloth and adding 2% agar to the liquid extract before'
 

autoclaving.
 



. ea ct ure medi, (po dextrse agax', 1ej.t
Figure 17. Efect 

, .. ; 

seed extract agar, right) on:growth ad sporulation 
of one


chickpea 
in the dark at 

isolate of Ascochyta rabiei after 15 days grO 'ith 

room temperature. 
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Table 59. 	Effect of bean yellow mosaic virus (BYMV) and cucumber mosaic viru 
(cMV) on disease severity and seed yields in 30 lentil lines inclu 
in an advanced yield test at Varamin in 1968, and subsequent react
 
of these lines to lentil isolates of each virus in greenhouse inoc
 
tion tests.
 

Disease Rating
 

Lentil 
Field / Greeiouse
Plot No. 


Varamin Virus Yield
 
1968 Accession No. Source Symptoms BYMV cKV, kg/h
 

7019 33-071-10445 Isfahan 1 	 2/12
1/14 c 1166
 
7022 33-071-10885 Isfahan 2 3/14 0/14 994
 
7013 33-071-10439 Jiroft- 2 6/15 1/14 979
 
7014 33-071-10040 Isfahan 2 5/13 5/14 957
 
7018 33-071-10444 Isfahan 2 7/14 2/16 952
 
7023 33-071-11136 Isfahan 2 3/14 5/15 931
7017 33-071-10443 Isfahan 2 - ii/1" 4/15 912
 
7016 33-071-10442 Isfahan 2 4/13 2/13 903
 

7021 33-071-11139 Isfahan 2 4/15 4/15 880 
7012 33-071-10438 Isfahan 2 . 1/15 3/15 824 
7020 33-071-10903 Isfahan 2 4/15 3/15 809 
7015 33-071-10441 Isfahan 2 2/14 6/15 770 
7024 33-071-11138 Isfahan 3 9/15 6/16 617 
7025 33-085-11174 Lebanon 6 12/15 9/14 284 
7001 33-071-1o4o8 Ahar 4 4/16 5/15 278 
7030 33-071-11179 Iran 8 12/15 13/15 276 
7026 33-071-11175 Arasbaran 7 12/15 12/15 231
 
7007 33-071-10428 Moghan 5 ll/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 i/14 11/15 152
 
7011 33-071-10437 Ghazvin 8 13/14 12/14 
 139
 
7010 33-071-10436 Ghazvin 6 9/14 13/14 
 125
 
7006 33-071-10424 Moghan 7 10/14 9/15 124
 
7002 33-071-10409 Ardabil 5 120
12/15 10/15

7009 33-071-10435 Ghazvin 7 11/15 11/14 
 ill
 
7029 33-071-11178 Azarbaijan 7 12/14 11/14 106
 
7008 33-071-10432 Ardabil 7 14/15 14/15 96 

/ Lentil plots in the field were graded for disease (virus symptoms)
 
on a scale of 1-9: 1 = no disease; 9 = 100% disease.
 

/ Seeds of each lentil line were planted in clay pots containing
pasteurized soil in the greenhouse and were inoculated with lentil
 

isolates of BYMV and CKV. In each inoculation test, plants not
 
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.
 

0/ Combined results of two inoculation experiments. Numerator = number,of plants infected; and denominator = total number of plants
 
-inoculated (No. infected/No, inoculated).
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Figure 18. 
 Effect of virus infection in 
two lentil plots included
 
in an advanced yield test at Varain in 1968. 
 Plot 7012 (left) 
Was almost free of disease and yielded 824I kgA-ia, whereas in plot 
7011 (right), over 8C% of i~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 which severely reduce plant growth-and seed yields. The
 

effect of virus infection with lentil isolates of bean yellow mosaic
 

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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'tf0MMOLOGY
 

Karaj College .
 
S. W. Wilson
 
Dr. Esmaeli
 
Karim Kamali
 
G. Rassoullian
 

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

Summary
 

During 1968 the RPIP/USDA Jr. Scientists were transferred to Plan Organiza.
 
tion funding and Karaj College control. While they are still assigned to the
 
RPIP/USDA they are under the supervision of Dr. Esmaeli 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-Saghi who is 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 is now
 
setting up laboratory facilities for this work at Karaj. Dr. Sepasguzarian has
 
been very active in pulse work on storage inseQt control and mite trials.
 

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

Varietal resistance trials have been conducted on cowpeas for bruchid
 
resistance. This preliminary screening 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
 
trials on all the pulse crops grown in Iran. Nematocide 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, availa­
bility and safety. While the pesticides listed are considered to be the most
 
effective to date, they are interim and not final recommendations.
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The problem 	of pesticide residues has caused a great 
deal of concern to both
 

Since in many parts

the Iranian 	research entomologists and the RPIP entomologist. 


of Iran the custom is to feed all crop thrashings to sheep and goats, it has been 

when used for dairy or meat purposes must not be fed
animals, 

the pulse trash when treated with certain insecticides. 
stressed that these 

Crop Pest 

Dry beans mites 

Dry beans: 	 seed corn, 
maggot 

Dry, beans 	 leafhoppers 

. 

Mungbean 	 mite': 

Pesticide 

Ethion 

Dicofol or 
Kelthane 


Tetradifon 
or Tedion, 


Dieldrin 

Diazinon 

Carbophen-
othion 

Malithion 

Ethion 

Dimethoate 

Carbaryl or 
Sevin & 
Tedion 

Dicofol or 

Kelthane 

Ethion 

Tetradifon 
or Tedion 


Rate 

250 g/ha 

600 /ha 

1 kg/4a 

.0.3 g/ 
kg'seed 

2 k&41a 

1 kg/ha. 

1, kg.ia' 

gs/'ha 

k9/ha 

Remarks 

Control may be marginal during" 

heavy infestations. 

Do not feed 	treated plant to 

livestock.
 

Do not feed 	treated plant to 

livestock.
 

Plant when 	soil is warm enough for
 

quick plant 	growth or soil tempere 

ture reaches 220 C.
 

Seed treatment is considered to bE 

only partially effective, later 
planting is preferable. Seed 

should be dried thoroughly after 

mixing with insecticide and used 

within 30 days of planting. 

Do not.,feed 	treated plants to 

livestock.
 

1+2k .d 'Do not feed treated, plants to 

ha livestock.' 

1 'kg a 	 Do not feed treated plants to 

dairy or meat animals. 

600 g/ha 

.Ag/ha: Do not feed treated-plants to 

':livestock. -.....
 



"rI6 Pest Pesticide Rate,:: Remarks 

Lentils aphids Dimethoate 
or Cygon 

250 :4.a 'Donot 'feed 
livestock'&, 

.treatedp,.p l ant .,tO 

or Rogor 

*Malithiol 1 kg/hs(a 

-Lentils : ,, - thrips- Dimethoate 250 gA* Do not feed treated.,plants to 

or.Cygon livestock., 

or Rogor 

D.DOT. 500 gAia' DoL not -feed treatdd plants to 
livestock, 

Malithion 1 kgKia 

Diazinon 600 g/ha 

Chickpeas 'old world 
bollworm 

D.D.T. + 
Lindane 

1500 gr + 
450 g/ha 

Do not feed treated&:pants 
livestock. 

to ' 

Toxaphene 2.5 kg/ha Do not feed treated plants to 
livestock. 

Carbaryl 14 kg/ha 
.orSevin 

Supracide 600 g/ha Control may not be adequate under 
heavy infestations. 

Cowpeas. aphid , Dimethoate kg/a Do not feed treated plants ,to 
or Cygon livestock. 

or Rogor
 

Diazinon ,600 -a 
1kghMaLithion 

Insect Occurrence, 1'968
 

During 1968 a number of pulse pests .infestations were recorded. In most-. 
but in scattered areas
locations the infestations were not of economic importanc 

moderate damage was reported. In order of their appearance the following pests 
occurred in 1968.
 

Seed corn maggot Hylemya cilicrura adults were observed on the Entomology dry 
bean plots and chickpea plots on April 28. By April 29 damage ranged from 33 to 
44% in the dry bean plantings. By May 15 warm weather had reduced the damage to. 

2% or less. 
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Thrips Caliothrips impurus were observed on lentils as early as May 2 in 
Karaj 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 Karaj on Ma
 
5.. Defoliation ranged from 9 to 20% by May 9th. In the Azarbaijan area scatter
 
field suffered over 90% defoliation. Light damnage was also reported in the
 
Isfahan area.
 

Bollworm Heliothis 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
 
were extremely low. No serious infestation developed in the areas of pulse
 
production.
 

Bruchids Bruchus lentis were observed in Karaj and Gazvin on lentils on
 
)July 7th and 8th. Numbers were low and large populations did not develop.
 

Leafhoppers Empoasca fabae were recorded in trace numbers in Karaj in early
 
May, however, only light populations occurred at the peak of infestation on
 
July 17.
 

Aphids Acyrthosyphon sesbaniae were observed during every month of the year
 
:in 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 rin the Karaj dry
 
bean plots, and mungbean plots on July 31. 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 projeoit 
oowpeas in Karaj. Four bruchids/lOO sweeps were counted at the peak of the 
infestation. Bruchids damage by harvest time was less than 1%. 

Bean butterfly Lycana baeticae was recorded in late Ajigust, but-neverywa-
presentpsenin more than"tacenumbers. "- ­



Pesticide Trials of Significance
 

.:Table 6o. Effect of four insecticides on aphids Acyrth siphon,.sesbaniae popula­
tiQn on cowpeas, RPIP, Karaj, Iran, 1968. 

S. .No. of Aphids per Treatment (1)
 

9 days 3 days* 12 days 21 days 28 days 'Seed. 
After Wt,.Before After After. After 


Pesticide Spray Spray Spray Spray Spray Total Reduction. Gr.".
 

iethoate,
 
4+
1/2 kg/ha 415 2 1 0 22 94,0 1804 

'Diazinon + 
600 gr,a 44 + "*44 66 -8 6 -174W 

Malathion , .75..91" 
1grAa '310 4+4 04" 6.. §o.5 1836o 

600 gr/ha ... ,13 3 2o ,O0. i , 59.66-, 20020 

a 468 104 .k .9 49 144 '367 154 

1) Aphids were counted on 100 cowpea leaves per treatment.
 

SSignificant at 5% level. -. . 

- Significant at 1% level.,:
 

Although the reduction in aphid populations was highly significant, 'the over

all popul'tion level was too low to cause significant reduction inthe seed
 
weight. 

Aphids have not been a serious problem in project plots since the project
 
work began. 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-

Azarbaijan.-


Adequate plant protection has been provided RPIP plots using dimethoate,? .
 
diazinon, or malathion.
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-..Table 61 .	 Effect of five insecticides against aphids Acyrthosiphon sesbaniae9n 
lentils, RPIP, Karaj, Iran, 1968. 

No. of aphids per treatment (1)
 

3 days 2 days 4 days
 
Pesticide Before Spray After Spray After Spray
 
Dimethoate' 250 gr/ha 176 19+ 16
 

27+Malathion 1 kg/ha 175 	 '42 

Diazinon 600 gr/ha 207 	 40+ 60 

',D.D.T. 50gra6 ?58 	 :40+ 6 

Cheok 	 :235 13 97 

7 days Seed
 
.Pesticide After Spray. Total,(" Reduction Wt. Gr.
 

Dimethoate 	250.gr/a' 33 "6878.6 5210 
+

Malathion 1 kg4ia 80 ". 9 53.2 4730 

Diazinon -600 gr,4A 58,: l5. -5.~ 3O 

'.D.TM 50~ 	 85 18e .41.6 l0 
- ~5, 	 -- 4 532:;..., 

Chieck. 	 58 319", --- '4766, 

(1) . Number of aphids were couinted,,ri ,lo,single~ plants per plbt' 
x four replicatioxs. 

+ Significant at 5% level.' 

Although populations were not high enough to cause a reduction in yleldon 
,,the untreated plots the reduction in treated populations was significant. Heavy 
rains occurred within 24 hours after spray application, which may be responsible 
for the lower aphid mortality. Aphid control has been quite adequate using any;
ofthe first three insecticides listed in the table above. 
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',,Table 62. 	 Effect' of, five ins'ecticides against. thrips on lentili EPIP, Karaj,
1968. 

.No. of thrip per, treatmient (1), 

3 ad aysays .4 days
 
Pesticide Before Spray After Spray After Spray'
 

Dimethoate 250, grAa 27 "1.9 	 24 ++ 

19+ + Malathion 1 	kg/ha 203 62 

Diaz4 fon oo gr/ha 183 	 3057:'+ 

D.D.T.- 500 	gr-Aa 2260- 4174+ 

Check m162 95 	 8 

7 days. Seed 
Pestioide AfterSpray Total "Reduction Weight 

Dimethoate 250 grAa, 102 ;175 50.9 5210 

Malathion 1 k&nia :111 1593 457303 

Diazinon 600 g6ra:A i6 1 ++ 0.3 5320 

D.DMT. 500 gria' 36.:118 	 9
 

Check 	 175: 357 .760. 

)No. of.thrips were counted-on l0.'senglp plants -prer. p'lot, 
x four replications. 

- oSignificant at 1% level. 

iAeavy rain occurred. the day following, spray 'application, which may have 
resulted.&in the low thriD mortality.,. 



Table 63.Effect of four insecticides on thrip populations on lentils, RPiP, 

Ghazvin,- 1968., 

No. of thrips per treatment (1) 

7 days 6 days % 
.Pestioide Before Spray After Spray Reduction 

Dimethoat, "gr/ha 2434 95.6 

D.D.T. 500 grAa 324 94".2 

Malathion 1 kg/ha 215" 9 .6 

Diazinon 600 grAa 25. .. 9.5..
 

Check y2 9,
 

13 days 
,Pesticide After Spray' -Reduction 

Dimethoate 250 grA.a ,. 156 5 

D.D.T. 50 grA 'ia 	 208 
 33'5 

Malathion 1 k&41a .2932 

Diazinon 600 gr/h4a 	 5 19.41. 

~ieok313 

(1) 	 'No. .of thrips were counted'on. 10 single., plnt .Pelot 
x'four rnplications. 

+ Significant,..at 5%level.
 

-I Significant at 1% level.
 

It has not been determined whether thrips in general are a serious pest of 
"letitils. In addition the rather erratic population levels recorded are quite
characteristic of thrips, and .qhile the data obtained has some value it should,
be supported by further work. 



1	 e s Table-64 .	 Effect of insecticid~s'on Heliothi a-iera (bolwom)o chickpeas, 
RPIP, Meshed,'Iran, 1968 

No. of damaged pods,

:10, days after 2nd
 

Pesticide-:' Spray (1) Damege Reduotion
 

DD.T. + Lindane (30-9) -	 0 100.0 
.. J5Og-Aa) 	 60.0""(1500 + 	 00 

Toxaphene 2.5 k4IFa :. 	 0 100.,0 

Sevin or,Carbaryl 1 1/2 k ; .	 0.2598.6 

Supracid 600 grha 197 ,.75 	 73.9 

Diazinon 600 gr/hai " 	 10.75 . .*O
Check " , .! . 7	 18.,:;; ---­

i k:73 .-	 18.75 

(J) 	 '.1-460 chicikpea pods were examined-for Heliothis damage from each 
treatment. Spray applications were 15.days apart.. 

++ Significant 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 
it is 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 is quite important, however, 
as larvae already inside seed pods are not controlled by sprays. In addition, 
new plant sowth and the length of insect attack very often may necessitate more 
than one spray application. 
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.Table'65. Effect of date of planting and soil temperature on seed corn maggot, 
Hylemia cilicrura, damage in dry beans, RPIP, Karaj, Iran, 1968. 

Soil temperature 
Date of Planting 7 cm. depth (1) Damage (2)_ 

March 31, 1968 1001 44.-.,-

April 1, o1968 18002 ?9 
May1, 1968 18.00 27 

Mayl159 S1968, 220Qwemg 

(1), Soil temperature: Averages 7'days before and 7 days'after 

and number 	of damaged plants were counted. 

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 220C 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. Homer 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 cilicrupa on dry bean plots, RPIP, Karaj, 1968 

No. of Larvae 
Pesticide per Treatment (1) ,Reduction 

Dieldrin 0.33 gr/kgseed 52 	 6-5 

Lindane 1.25 g ./kg 	 5seed-. 	 12.3
 

Check 	 97 

(1) ,Data was taken from 100 newly. emergedplant oots. 

+ Significant at 10% level. 

Investigations will be continued to acertain control possibilities using
 
seed treatments. Preliminary results, while not giving acceptable control-have
 
indicated further investigations should be conducted.
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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. 

104
 



T blem67. Effeot' f pesticides on'mite populations, Tetranychus bimaculatus,!on 

drreasRPIP, Karaj, Iran, 1l68.' 

No of imites per treatment (1) 

.i 5 days 8 days . .12 days 
.Pesticide . After Spray After Spray After Spray 

139++ 
Keithane Ikg/ha 16+ 

Schering .1143 -1k'kga 126+ i0+ 209 

Tedion V.18 1/2 kg/ha 221 252 150 

Ethion 600 gr/ha 200 269+ 

Check 870 879 1289 

Seed
 

Pesticide - .Total " %:Reduction" Wt. Gr.
 

Kelthane 1 kg/ha 351+ 88.14 31780
 

Schering 1143 1 kgha .435 85.6' 28900
 

Tedion v.18 1/2 kg/ha 62P ~ 79.14 29360
 

Ethion 600 gr4a " l." - 25860
63.3 


- - -27030Chec 303. 

(l). Sampling: 25 leaves per plotx:.-fourreplioatings:using 

2 leaf sections..
 

-Significant at 5% level.
 

1.5 2cm

+ Significant at 1% levej:. 



Figure 22. Symptoms of mite (Tetranychus bimaculatus) damage on leaves of beans, 

(Phaseolus vulgaris). 
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e'6..&T abTl 6 	 Effect of.pesticide on mite poplations, Tetranychus, bim aculatus on, 
mungbeanis, RPIP, Karaj, Iran, 1968. 

No., -of Mites per treatment (1) 	 4 

5 days after Spray 13 days after Spray 

No.of % No.of 	 %Total 
Pesticide 	 Mites Reduction Mites Reduction Reduction
 

5+Schering 111 3 1 kg/ha 94.1 23 80.0 870 

Kelthane 1 k/hAa 8+ 90.5 35 69.5. 8o 

Eth,!on 600 kgAha :7+ 80.o0" 21. 81..8
 
,
2, . 72.• 8 ig ..	 8o,9. 	 9a 

Tedion'V. 18 l2k/a.247t 71.0 19+ 83.4 a- a77. 1 
Dimethoate600oogr i-.2, 7.98t 	 '.94.
 

Check 	 -85 
 -115a
 

(i) 	 : Sampling:. 25 leaves per'plot four"replications with .5 cm 
leaf."sections sampled-per leaf. 

++ 	 Significant at.1% level.' 

.:W.: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.
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Additional trials were conducted on bruchids (C.macalatus, B. lentis),
 
aphids (A. sesbaniae), bollworm (H. armigera), and leaf miner (L. congea) at
 
l1cations in Karaj, Varamin, and Gazvin, but no significant results were recorded.
 

Crop Production
 

Protection was provided the other disiplines at Karaj for control of leaf 
miner (L. congesta), thrips (C. impurus), aphids (A. sesbaniae), mites (T. 
bimaculatus), beet army worm Ts. exigua), leafhoppers (E. fabae), and bollworm 
(H. armigera). However, with the exceptions of aphids TA. 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 (L. congesta) where results were poor.
 

Stored Pulse Pests
 

The stored cowpeas in the pulse project storage were attacked by bruchids
 
(C. maculatus) and C. (chinensis). Fumigation was conducted using methyl bromide
 
at 1 lb/lOO0 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
 
10 varieties of mungbeans and 10 varieties 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 8C%
 
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. In
 
the 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
 
approximately the same. However, the larvae failed to develop to the pupal stage
 
to a much greater degree in the Alabama, Dasht Sar Amol, and FAO varieties.
 

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 the
 
varieties already tested.
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The following table tabulates the.' initial screening 

Tabl~e~6. , in of first fnd second generations of bruahidEDifferences emergence 

and mungbeans,(C. maculatus) on several varieties of oowpeas 	 RPIP,. 

Karaj, Iran, 1968.
 

First Screening
 

1st 2id
1st 2nd Mungbean Total Total
Cowpea Total Total 

Varieties Generation Generation

Varieties Generation Generation 


1 AYT 8002 
 85 209

Mississippi Silver 5 


AYT 8005 83 112

Alabama Brown 14 1 


AYr 8007 6 	 0
Black Eye No. 5 15 12 

16
South African 52 2 AYT 8010 30 


56: 1 AYT 8012 41. 162>.

Early Red 


222
Dasht Sar Amol 65 i AYT 8015 97 

82 . 6. AYT 8018 80" 157-,,-
FAO -

Cowpea Meshed 89 65 AYT 8019 1 	 0
 
122
AYT 8021 54


Soils 195 132 61 

AYT 8023 20 95,
Early Ramshorn 309 '. 


Second Screening
 

Total adults Total adults
 

Cowpea Varieties first generation second generation
 

164 949
Meshed 

703
AYT 81 167 


Early Ramshorn 13 76
 

179 1079
AYT 75 

2. 	 1
Alabama Brown 

39 	 369
PYT 18 

225 	 1211
Var. 195 Soils 


16ooPYT47 	 95, 

27 	 323
Early Red 


0 , 	 0.Dasht Sar Am"l 
;0
FAO 

Third Screening 

Total adults Total adults % Reduction from 

Cowpea Varieties first generation second generation check variety
 

Meshed (check) 1654 2394 

1853 	 2 -
Alabama 	 540 


AO 	 510. 1376 4
 
417
Dasht Amol 4ar 	 132 49
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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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VARETAL IMPROVEMENT 

RPIP 
K. H. Evans, P. H. van Schaik 
V. R. Gadwal, R. K. J., Narayj 
D. N. Sajnani, K. L. Jagiasi,
 
H. L. Chablani, V. K. Madan, 
and S. R6 Dass 

AICPP/IARI 
L. M. Jeswani 
S. P. Singh
 

Germplw.m 

The germplasm collection has been increased by introduction and collections 
The total collection is indicated in the table below. 

countries
Crop EKotic Indigenous Total Represbnted. 

Cicer arietinum (Chickpea) 2374 1303 :,4177-, 24 
Cajanus cajan (Pigeon Pea) 108 5130 5244 17 
Phaseolus aureus (Mungbeans) 1074 . 526 1607 15 
Phaseolus mungo, (Urdbean) 310- 310 1
Vigna sinensis (Cowpea) 707 723 1.3. 49.
 
Lens esculenta (Lentils) 743 415 11841 . -
Pisum sativum (Peas) 407 
 407 1 
Lathyrus sativus (Khesari) 87 752 839 7 

The chickpea (Cicer arietinum) 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 frbm Israel via RPIP/Iran, with
reported resistance to chickpea blight (Ascochyta rab.ii) (see Pathology section)
 

Germplasm of pigeon peas (Cajanus cajan) was grown at Hyderabad in 1967-68 
season and a good supply was obtained in addition to agronomic data. Bruchid 
infestation 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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to Pant Nagar (U.P.), Orissa,sets of,'seed were sentIn addition partial 
West ,Africa.(Weat Bengal), and Senegal, 

mungo (Urd bean) hnd Phaseolus aureus (mungbean) germplasm and 
The Phaseolus 

selections were planted at Delhi, but due to nematodes, disease and 
other 

The remaining seed will be divided
 problems, very little seed was obtained. 

6,e seed increase to fill seed requests.
between two locations in 1969 

was planted at IARI, Delhi and suffered 
Germplasm of Vigna sinensis-(,towpeas) 

from pi.oblems similar to Urd and Mungbeans, 
but produced somewhat more seed.
 

,re also grown at Pant Nagar, Jabalpur, 'Ludhiana
of cowpea germplasmPartial sets 

to replenish seed stocks in 
and Hissar. Seed was obtained from Pant Nagar 

Cowpea germplasm was also distributed to Thailanid, 
Vietnam, and Senegal,
 

storage. 

West Africa. 

(Panjab),
Lens esculenta (Lentil) germplain was planted at Ludhiana 

re­fA lentil strain reported to be bruchidand Delhi.Berhampore (West Bengal) 
a Hamadan merchant through RPIP/fran and is being

sistant was obtained from 
tested for resistance (see Entomolcgy section).-


Delhi and Jabalpur. Selections 
Lathyrus sativus (Khesari) was planted in 

were made in the low neurotoxin lines and crosses 
were made to study the 

inheritance of neurotoxin ,:.oduction. 

Seed of five species of beans (Phaseolus vulgaris) 
were obtained for Dr.
 

of other seeds were also sent to 
Bhaduri at Burdvan (West Bendal). Small samples 

,.other locations.
 

All-India Coordinated Yield Trials
 

These trials, which include varieties, released 
or considered for release,
 

by various state agencies, were continued essentially 
unchanged.
 

The Plant Breeding Working Committee decided the 
varieties and locations
 

during the annual workshop conference. The following varieties and locations
 

were planned:
 

Rabi 1967-68
 

18 locations
22 varieties
Chickpeas 

10 locations
.11 varieties
Lentils 

7 locations
6 varieties
Peas 


Kharif 1968
 

Pigeon peas
 
early maturing 6 varieties 21 locations
 

medium -maturing 10 varieties 23 locations
 

late maturing 8 varieties 23 locations 
14 varieties 35 locationsMungbeans 

34 locations
16 varieties
Urd beans 

23 locations10 varietiesCowpeas 
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The results for 1968 followed the same trend as in previouls 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 irrigation, poor

seedling emergence, low soil fertility, severe insect or disease occurrence the
 
data are either not submitted or are sent in without sufficient information to
 
allow proper interpretation.
 

A set of uniforM data sheets and background information forms were developed 
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 be11evaluated at one or more locations in 1969. 

Several very early maturing strains of pigeon peas were selected from the
 
gerruplasm. These were increased and are to be included 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 characteristics with earliness.
 

Crosses were made in chickpeas to study inheritance yield components and
 
other factors, and to combine disease resistance, particularly Ascochyta rabeii
 
(blight) with desirable agronomic characters.
 

F1 seed has been sent to RPIP/Iran for summer crop planting to obtain F2
 
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.
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Papers End 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 reorientation of research on genetic improvement of
 
Pulse crops. L. M. Jeswani, Proceedings 2nd Annual Workshop Conference on Pulse
 
crops. Delhi, April, 1968.
 

Handling of the introductions and their distribution to the breeding centers.
 
P. H. van Schaik, Proceedings 2nd Annual Workshop Conference on Pulse Crops,
 
Delhi, April, 1968.
 

Jeswani, L. M., van SchaJk, P. H. Coordinated Pulse Project - Its Prospects. 
Indian Farming. February, 1968. 

Pulse Crops. P. H. van Schaik, Proceedings Summer Institute on Plant Diseases,
 
IARI, New Delhi, May, 1968. 
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Table 70. Yieldr in )kilogramsper hectare, chickpea coordinated yield trial, India, ribi 1967/68 

Location within States 

S1. 
No. Varieties 

jab 

tssar Kanpur 

Uttar Pradesh 

Hardoi Meerut Jagannath9uri 

Bihar 

Dholi 

W. Bengal M. P. 
Nadia 1 

(Kalyani) 4walior 

Maharashtra 

Kopar aon Jalgacn Dhandhuka 

Gujarat 

Jamnagar 

J 
Dohad 

Andhra Pradesh 

Hyderabad 

1 
Ewbaelo 
B.G. 482 

Origin
A. P. 1115 

19 
1719 

03 
2333 

16 
13i45 1058 1475 1166 ---- 1389 945 1020 

48 
1507 30 

3 
4 
5
6 
7 
8 
9 
10 
11 
12 
13 
14 
"15 
,16 
,17 
18 
19 
20 
21 
22 

Chaffa 
Duhad yellow 

Owalior 2 
S.T. 4 
B.R. 77 
B.R. 17 
R.S. 10 
R.S. 11 
Pb 7 
C 235 
G 24 
S 26 
G-62-404 
N.P. 100 
E.G. 742-7 
Gram B-75 
B-98 
T 2 
Gram 736-1 
T 1 

Gujarat 1167 
Gujarat 1504 
M.P. 1702 
Blhar 1684 
Bihar 1735 
Bihar 16L7 
Rajasthan 2001 
Rajasthan 1980 
Punjab 1865 
Punjab 2530 
Punjah 1749 
nrnj~b 1856 
M.P. 1062 
IARI 1520 
U.P. 1090 
W. Bengal 1916 
w. Bengall1866 
U.P. 1339 
U.P. 1814 
U.P. 1564 

1644 
1495 
1121 
1644 
1465 
1570 
1914 
1495 
1794 
2168 
1719 
1869 
1749 
1121 
1869 
1809 
1570 
2094 
2242 
2003 

2731 
2013 
2872 
2577 
2641 
2910 
2205 
2205 
2795 
2026 
2820 
2654 
2974 
1897 
2641 
2449 
2923 
2282 
2654 
2949 

1096 
1769 
2143 
1669 
1296 
1694 
1370 
1545 
2043 
2591 
1844 

1644 
1644 
15 0 
2043 
1520 
1968 
2342 
1370 

1095 
1678 
1605 
1981 
1393 
1675 
1741 
1654 
2054 
1793 
1553 
2367 
16i4 
1741 
1668 
1974 
2082 
1693 
1887 
2054 

1615 
1390 
2041 
1570 
1413 
1458 

1547 
1547 
i,96 
1121 
1906 
1794 
1256 
2310 

1771 
1682 
---

1704 

1897 
1500 
1486 
1151 
1535 
2009 
1719 
1663 
1118 
1321 
1603 
1587 
1348 
1466 
1228 
1346 
1317 
1545 
1856 
1220 

812 
1121 
1794 
1942 
1211 
1736 
1749 
1502 
942 
1561 
1332 

987 
1480 
1148 
1032 
1861 
1772 
,624 

1166 

2284 
2786 
2558 
2412 
2003 
1679 
----
2461 
2027 
1856 
2226 
2474 
1764 
1310 
2363 
----
2127 
2579 
--
2196 

1331 
1270 
1696 
1548 . 
1359 
1457 
1303 
1417 
1416 
1648 
1350 
1752 
1317 
----
---

'1556-
1435 
1303 
1423 

" 

. 

945 
692 
683 
776 
413 
543 
--

89 
354 
548 
320 
363 
987 
236 

-1 

-­

843 
1018 
1002 

927 
1131 
1050 
943 

1117 
906 

1031 
995 
960 
1256 
604 
787 

1006 
985 

--

1187 

1844 
2027 
1216 
1428 
1473 
1659 
1803 
1418 
1350 
1489 
1628 
1249 
868 
751 

----
----

-
-91 

--­

446 
338 
-­
488 
374 

254 
297 
272 
463 
--­
233 
385 
283 
319 
--­

-. 
246 
-­
308 



Table 71. Yields in kilograms per hectare, lentil coordinated-yield trials, RPIP, India, rabi 1967/68. 

Locations within States 

Punjab Uttar Pradesh Bihar West Benga 

S1. No. Varieties Gurdaspur Hissar Mathura Meerut Pusa Ka!yni 

Name Origin 

1 

2 

T 36 

N.P. 47 

U. P. 

IARI 

722 

198 

377 

335 

2409 

1577 

2342 

498 

404 

---

517 

758 
3 

4 

B 77 

T 3 

W. Bengal 

Punjab 

267 

329 

362 

354 

1332 

1777 

947 

1345 

269 

---

947 

2089 
5 

6 

B 62 

B 25 

W. Bengal 

Bihar 

276 

794 

429 

374 

1242 

2195 

1246 

2193 

239 

314 

997 

615 
7 L-9-12 Punjab 1464 677 2616 2691 299 387 
8 C 31 W. Bengal 232 362 1360 698 209 816 
9 

10 

T 8 

N.P..11 

U. P. 

IARIii-.1 

323 238 

336 
1560 

2139 

1196 

2093 

179 

---

445 

819 
11 Hyb.1I AR1 

299 



Table,. Ye 
India, 

in kilograms per heotare, pea coordinated yield trial 

rabi 1967/68. 
RPIP, 

SI. No. Varieties 

Name 

T 61 

origin 

u.P. 

Punjab* 

Gurdaspur 

12053 

Indore 

3 19 ~ U.* P. ioo16o 

6 

5P 
4'' T i63,-.;:. 

6113 

.Early.De.e.ber' 

P- -:, 

UP.19951,,1 

M .TP. 

.2 63 ,11' 

174f 

68 

-119
 



Tale 73. Yield in kllvooen per hectare. 1m.b*en, Coordinated varietal trial, IrAia, r1f, 1968. 

Leoma~ene with~n States 

pujb Haryana RaJa th-U U.P. M. P. Bihar Orria Madras Maharashtra 

Variety r Indee 8hl,,n I. r lureonr. Mrrur Et-o!- OeallOr o NoAlah 0.alS AoreA)oda j.al1w • 
Nume O4en Yild I p-k Yield I r8k Yield flnk Yield hR k Yield IR~k Yield R6 Yield t 1,nk Yield - ak Yield RmJ Yield R8 , Yield IRak Yield I 

D-2-15 Gujarat . . ...... . ... . ...... . ...... . 233 15 .... 762 8 498 12 

0-56O~rt *- - 57 17 33 132 7 246 13 3-9 64861 3N2 13 173 1 725 5 .863 3 559 7 
B.-1 
T-2 
T-

W.Fazig.1 
U.P. 
U.P. 

---
17 
21 

-
8 
7 

. i8 
11 

187 

14 
5 

11 

902 
1380 
9-51 

13 
6 

12 

7 
17 
21 

12 
11 
10 

171 
84 
31 

4 
9 

12 

305, 
6,O 
9C7 

12-
2 
1 

2i65 
521 
365 

11 
2 
7 

973 
1065 
1135 

5 
4 
3 

843 
933 

1174 

5 
4 
1 

143 
61 

117 

4 
13 
T 

583, 
569 
661 

8 
9 
6 

524 
618 
903 

14 
11 

1 

432 
538 
580 

14 
9 
8 

T-51'l-a11 U.P.A.?. --- --w................ 861 4 992 10 73 8 132 7 859 6 257 12 1227 1 10639-... 2 68 12 761 4 704781 96 5686893 6 

y hargOan M.P. -- ... . ... . ... . . ... ... . ..- 647 7 - .------- 765 7 706 2 
H.trd-05 
22-2 
2-3 
Me. 88 

M.P. 
Punjab 
iJa,38b 
0'2 .?... 

47 
210 
16 

fl.08 

5 
1 
2 

P~~ 

832 
279 
267 
.. 
1 

1 
7 
8 
. 
2 

3,181
118 
1209 

...... 
26 

1 
8 
7 

2 

1413 
161 

52 

9 

1 
5 
7 
......... 

27 
20 
--

6 

13 
18 

0 

;73 
324 
353 

37 

5 
11 
9 

7 

558 
415 
411 

327 

1 
8 
5 

9 

857 
973 
973 

949 

1 
5 

I 
975 
---
---

3 

17 
-

---

186 
78 
57 

-
93 

11 
14 

10 

91 
288 
248 

---
530 

-

2 
11 
11 

10 

91 
297 
311 

---
688 

2761 
18 
17 

-
11 

376 
808 
191
565 

I 
16 
20
5 

BR-2 
J-781 

Bihar 
Mtahr 

78 
--

3 
-

93 
165 

13 
9 

9 0 
1021 

11 
9 

29 
35 

9 
8 

..---
145 6 

- ---
578 

-
8 

325 
167 

10 
18 

926 
533 

10I 
13 1 

---
22 

-
11 

181 
154 

5 
2 

56 
1061 

13 
1 

77 
800 

19 
5 

309 
863 

19 
14" 

R-rgo n Mahar --- - 2 6 .------ - - 21 1 652 3 213 13 989 8 803 12 -- - 778 3 690 10 531 10 
rz4 
ST-7 
HdPisP 28 

u-.V-. (1) 

Rjsh .-- 182 10 1923 4 
Biha- 57 8 107 12 1788 5 
8.82RI------------------------------------------------------------------663IA.RI ...... 

60 6 
----. 

152 
. 

6 
-----­' 

388 
. 

10 
. 

850 
89. 

3 
8-----. 

556 
. 

121 

- . 
173 
23-663 

521 

18 
18
66 

9 

91 
112 
-__- ......--

--

9 
8 

-

597 
33 

---

--

7 
1.-

-

82u 

& 
506 

8 

1313 

15 

486 
.377367636 

51 

13 
1717-4 

11 
b.V.r.(.)178

26b.V. (2--
S.V,-.e(3)- -

- -
..... 

- - - -
... 

- -
. 

-
... 

-­ 60 
208 

3 
10 
2­

3 
.---.--

----

158 

--------------­

2 
. 
_..... 

211 
508 

16 
1010. 

125 6 --- - 503 16 

S.b.Var. ( ) - " ... -

.. 80. 325.0 151.0 57.0 117.0 871.0 362.0 911.0 562.0 111.0 559.0 637.0 
S.E.(M) 
C.D. 
C.V. 

-
-
-

8.70 
18.0 Sig.
11.7 

68.30 
195.0 Big
82.0 

165.70 
876.0 Sig
21.5 

19.90 
57.0 31g 

- 69.8 

59.80 
171.0 us 
102.2 

72.0 
227.0 SIg
33.6 

48.70 
139.0 SIS 
26.9 

85.60 
131.0 S 
10.0 

99.90 
287.0 Sig
30.7 

21.70 
62.0 Sig
38.9 

. 80.80 
117.0 BIg
18.5 

63.30 
179.0 Sig

19.8 



Table 74. Yields in kilograms per hectare. Urdbesn, Coordinated yield trials, India, IOarif, 1968. 

Locations within States 

Punjab Haryana U.P. M. P. Bihar rizaa Maharahsthra 

Variety Gurdaspur Ludhiana Hissar Gurgaon Etawh I Owallor Dholi Pusa Naya arh Akola Jalgaon mEAN 

NeYield Rank Yield Rank Yield Rank Yield Rank Yield Yield Rar Yde d Yied -nk Ye dank Yed Rank Yield jRank 

T-9 U.P. 250 8 562 1 1396 12 237 7 277 '11 263 16 857 10 207 1 --- 325 14 4'-0 11 480 13 
T-27 U.:. 549 3 164 6 1620 8 271 6 516 8 578 6 1088 1 120 6 14O9 2 513 6 188 16 638 6 
T-85 U.P. 319 7 64 8 1615 9 307 3 871 5 726 1 949 5 66 10 1490 1 361 13 219 14 636 7 
No. 1766 --- 1704 5 96 12 264 13 383 16 463 16 23 14 --- - 713 4 479 7 513 12 
No.212 - -- 1493 16 10 13 37 15 395 13 509 14 15 14 --- - 172 15 465 8 262 16 
D 6-7 Mab. ---- 1396 12 135 11 262 12 421 12 672 12 33 13 - 780 1 635 2 5A2 11 
No.55 Mah. 49 i --- 1833 3 --- 148 14 692 2 1019 2 --- - - 766 2 509 6 717 1 
Sindhkheda Mah. -- -- -- 1144 15 234 8 330 10 385 14 509 14 18 15 --- - 682 5 454 1O 470 15 
BR-61 Blhar 181 10 49 10 1671 7 --- -.--- - 520 11 625 13 66 10 553 6 155 16 --- - 478 14 
ER-68 Bihar 229 9 51 9 1788 4 --- 445 9 676 3 903 7 70 7 738 4 455 9 3,4 12 569 9 
Khargasn-3 
Mash-48 
Mash-35-5 

M.P.-
Punjab 
Punjab 

---
517 
563 

--
4 
1 

----
253 
303 

4 
3 

2001 
1407 
1599 

1 
11 
10 

151 10 
373 2 
302 4 

539 
996 

1562 

7 
4 
1 

536 10 
540 9 
568 7 

880 
880 
996 

8 
8 
4 

51 
166 
158 

12 
2 
3 

.... 
--

---

. 
-
-

755 
458 
413 

3 
7 

12 

600 
513 
552 

3 
5 
4 

689 
610 
702 

4 
8 
2 

Mash' 4-13 Punjab 455 5 187 5 1867 2 219 9 1328 2 630 4 926 6 68 8 -- - 427 11 465 8 657 5 
No. 1-1 
Np-lA 

Piujb 
IARI 

552, 
375 

2 
6 

412 
92 7 

1682 
1312 

6 
14 

-399 
289 

1 
5 

793 
1058 

6 
3 

542 
584 

8 
5 

1019 
811 

2 
11 

96 
68 

6 
8 

894 
---

3 458 
433 

7 
10 

718 
---

1 
-

694 
558 

3 
10 

Sub-Var.(1)----------------------------------------------------------------------121 
Sub-var. (2). ...............--
Sub-Var. (3).............. 
Sub-_ar_(4 --­1 - -- - - - - - - - - -

--

-

---

- -

4 
--

. 
-

683 
--

... 
-

5 

. 
-

--
---

... 
--­

-
. 

251 13 
-

a.N. - 367. 220. 1532. -232. 627. 527. 819. 084. 961. 491 454. 
S.D. 
C.D. 
C.V. 

(H) 
, 
-

17.6 
51. Sig 
9.6 

091.5 
266. Sig 
82.9 

180.5 
514. Sig 
23.5 

070.0 
201. Sig 

60.2 

128.3 
366. Sig 
40.9 

074.8 
213. Sg 
28.3 

054.6 
156. Sig
13.3 

027.7 
079.' S g 
66.1 

174.8 
551. Sig 
31.5 

039.5 
113. Sig 

16.0 

054.9 
157. Sig 

24.2 



*Table 75. Yields "in kilograms per hectare, Cowpeas coordinated yield trials., India, Kharif 1968. 

Locations within States 

PUNJAB RAJASTHAN MADRYA PRADESH ORRISA MADRAS 
Variety Gurdaspur Durgapura Gwalior Mayagarh Coimbatore 

Name Origin Yield Rank Yield Rank Yield 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 2 271 3 

K.14 M.P. 188 6 70 7 235 2 263 6 98 8 171 7 

5286-3 U.P. 386 2 - 22 6 ... - 186 3 198 6 

RS.9 219 99 73 160I Rajesthan 4, 248 4 3 --- - 10 9 
Meshed Iran 156 7 - 51 8 94 1 289 5 164 6 151 10 

Blackeye 7 U.S.A. 39 9 . - !9 7 584 2 99 8 183 6 
E.Ramnshorn U.S.A. 44 81 132 ... 5 94 515109:.5ii;, 55 109 77 1709 55 8 

JC-10 Rajesthan 190 5" 265 12 241 1 232 4. 

NP-2 IARI 4441,1 11 -- -" . 175 5 310 1 

G.M. = 216 :: 178 . 1 113 151 

S.E. (M) =011.8 057.4 032.2 050.88 013.7 

C.D. -.035 Sig 6 ig 096 Sig 15 040 Sig
 

C.V. ! ao.9'9 64-.3 55.2 202- 18.1 
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'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 varied at three levels of fertilizer application and fertility experi­ments 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 the
crop was lost due to 2,4-D spray. At Ludhiana growth very poorwas and yields
low.
 

Field peas (Pisum sativum) were planted at Hissar and Pant Nagar.
yields were obtained at both locations. 
Good
 

Highest yields were obtained with a
spacing pattern of 45 cm. 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 0 and 100 kg/ha
N, P, K yields decreased. 
There was no effect due to either N, P, K or rhizobial
inoculation 
in the fertility experiments. There was interaction .betweenN, P,

and K.
 

At Delhi an experiment was conducted to check broadcast versus deep place­ment of super phosphate fertilizer at various levels. 
A response to fertilization
was obtained 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.
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Sumer 1968 (March-July) 

In the 1968 Summer season three varieties of mungbean (Phaseolus aureus) 
atwere used in an experiment with varying between row and within row spacings 

three levels of fertilizer application. Sowing was accomplished in mid-March
 
two locations were replantedat three locations. Stand and growth was poor so 

was Delhiin mid-April but again growth was poor. 'The planting repeated in 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 

poor. The, crop flowered but the small plants produced only 2-4 pods per plant. 

From this season's data it is obvious that Kharif pulses cannot arbitraril5 

be planted in the summer season. There appear to be environmental effects on 

both plant grorth and flowering. More than jusb photoperiod seems to be 

involved. The effects are more pronounced the earlier the crops are planted, 

9nd there are varietal differences in the effects. 

Planting of Iranian chickpea and cowpea varieties in the summer season
 
failed completely despite the similarity of the climate during the India summer
 

season to that of the normal growing season for chickpeas and cowpeas in Iran.
 

More detailed 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 rabi season were conducted on mungbean
 

(Phaseolus aureus), urd bean (Phaseolus mungo), pigeon pea (Cajanus cajan) and
 

eowpea (Vigna sinensis).
 

Trials with mungbean and urdbean were conducted at Delhi, Hissar, Kanpur,
 

At Delhi trials were conducted on four varieties of
Ludhiana, and Pant Nagar. 

mungbean and three varieties of urdbean. The entire crop was lost due to
 

At Hissar where very good growth of these crops was obtained
nematode damage. 

At Kanpur a flash
in the 1967 season growth was poor and yields low in 1968. 

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
 

About flowering time the plants became unthrifty apparently due to
fumigant. 

nematode infestation and yields were negligible. At Pant Nagar vegetative
 

growth was very vigorous, but yields 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.
 

Two of thesi
Experiments with pigeon pea were conducted at four locations. 


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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Long term varieties 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 yielded as 

high as the long term varieties usually do when grown in the frost free zone. 

This gave the possibility of getting the same yield without tying up the land 

for two seasons. 

At Hyderabad irrigation water became unavailable after the sixth week. The
 

growth was slight and yield low.
 

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 yields to less than half those obtained last year. Yields were in the
 

range of 2000 kg/ha which is still twice the average farmers' yields. There was
 

no effect due to fertilization but a decrease in yield was noted with decreasinge
 

plant density.
 

In a fertilizer placement experiment with T-21 pigeon pea at Delhi in-which 

farm yard manure and super phosphate were broadcast and deep placed (25-30 on.), 
an increase in yield was obtained with deep placement. 

A chemical weed control trial 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 toxicity to seedlings. No treatment was
 

superior to Treflan, the herkicide we are now using.
 

An experiment was conducted at two locations on the effect of Simazifte on
 

the protein content of mungbean and cowpeas. Low levels of Simazine have been
 

This was part of an all-India
reported to increase protein content of crops. 


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 fertilization was noted due to foliar application.
 

An experiment was conducted to evaluate the effect of flat sowing, ridge
 

sowing, and flat sowing and subsequent ridging on yield of pigeon pea, mungbean 

and urdbean. Under the conditions of this experiment with the soil waterlogged
 

through much of the growing season but no standing water present, ridging gave
 

higher yields.
 

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 available sources
 

and filing permanently for use by members of the Project.
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(b) Constant surveillance of the crops for any abnormalities and attempting

.to correlate these with the environmental data collected.
 

(c) 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 exchange 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.
 

Bains, S.S., Chowdhury, S.L., and Dayanand (1968). 
 Relay cropping -
Possibilities and Profits. 
 Ind. Fmg. XVIII (4_): 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 rainfed farming. Paper

presented at the Annual Conference of the Indian Society 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,

.2ndAnnual Workshop Conference on Pulses, New Delhi, 1968.
 

Saraf, C.S., and Dastane, N.C. (1968). Water Use patterns in Maize-

Cowpea.mixtures under varying fertility conditions. Paper presented by

Mr. J.K. Jan, Irrigation Advisor to G.O.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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Rabi 1967-6E
 

During the rabi season of 1967-68,, the soil and crop management program
included studies concerning fertilization, plant 'spacing, rhizobial inoculation,
 
phosphorus placement and weed control. The work was done at Delhi, Hissar,.
 
Ludhiana 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 cm., 45 cm., and 60 cm.), three plant spacings within rows (5cm.; 10 cm., 
and 15 cm.) and three levels of fertility, N, P 0 and K 0 at the rate of 0, 50,*and 100 kilogram per hectare. A split plot deslg was used with fertility levels
 
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 site used was 4.OM 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 af Ludhiaia
 
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 'A' -Soil Analysis, Rabi - 1967-68 

Property
 

Conductivity Organic Available P" 
Location Texture pH mmhos/cm, Carbon % lb/acre 

Pant Nagar Silty loam 6.9 0.25 0.90 32 
Delhi Clay-loam 7.8 0.25 o.82 38 
Hissar Loamy Sand 8.7 0.12 0.15 4. 
Ludhiana (Lentil) Sandy 8.5 0.16, 0.09 --40 
Ludhiana (Gram) Sandy 8.4 0.17 0.08 64
 

_/ Normally would have very little available P but in both oases ,
 
followed a heavily fertilized Kharif crop.
 

The crop at Delhi was harvested in the second half of pril. There was
 
interaction between row spacing and fertility levels (main treatments) and"-L;
 
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 yield of chickpea 

(Cicer arietinum), Delhi, Rabi 1967-68. 

Yield (kg/ha Sub-treatmentMain Treatment 

Between row Fertility level Kg/ha each Plant Spacing within row in 	 cm. 
15Spacing (cm) (of N, P205 and K20) 5 10 


0 615 o-cdef 531 bcdef 573 abcdef30 
50 531 bcdef 583 abcdef 573 abcdef30 

30 	 100 4.06 odef 406 cdef 625 abcdef
 

490 bcdef 719 abed 812 ab45 	 0 
448 bcdef 573 abcdef 427 cdef
45 	 50 


15 	 100 375 def 281 f 333 e
 

60 0 510 bcdef 687 abcde 927 a 
50 469 bcdef 646 abcdef 687 abcde60: 
16000 	 667 abode 562 abcdef 760 abc 

S. Em. + 13 kgAa 
C.D. 5% 37 

Same letter denotes that the treatments do not differ significantly
-Note: 

- amongst themselves.
 

Data in Table 76 show that a row spacing of 60 cm. aid plant spacing within
 

row of 15 cm. with no fertilizer application gave a yield of 927 kg. per hectare 

of chickpea at Delhi. There was, however, no significant difference between the 

yields 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 therefore can be made on this
 

crop with the data obtained to date.
 

2. Lentils (Lens esculenta) - Variety L 9-12 

A fertility-spacing experiment was conducted on lentils at Ludhiana and Pant 

Nagar. The experiment consisted of three row spacings (20 cm., 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 K20 at the rate of 0, 50, and 100 kilogram per 
hectare. A split plot d~sign was used with fertility levels 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.OMx3.EM. Planting at Pant Nagar 	was in 
early October and at Ludhiana in early November.
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The crop at Pant Nagar was lost because of an accidental 2,4-D spray. The 

crop at Ludhiana was harvested at the end of March. The yields were poor, but
 

effects due to different row spacings and fertility levels (main treatments) are
 

in Table 77. Low yields can probably besignificant and the data are tabulated 
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
 

treatments) on yield (kg/ha) lentilsj, Ludhiana, Rabi, 1967-68.
 

Treatments
 

Between row Fertility level (kg/ha
 

Spacing (cm.) each N, P205, K20) Yield (kg/ha)
 

20 
20 
20 

0 
50 
100 

165 d 
300 b 
316 b 

30 
30 
30..100 

0206 
50 

cd 
323 d 
383 a 

40 0 100 e 

236ca0100 

S.Em. + 16 kg/ha
 

C.D. 47 

Data in Table 77 indicate that a row spacing of 30 cm. and a fertilizer dose
 

and K20 gave the highest yield of 383 kilograms
of 100 kilograms each of N, P 0 

per hectare under Ludhiana codtions. With increasing levels of fertility in 30
 

cm. row spacing, the yield of lentils increased significantly. In 40 cm. row
 

spacing, however., the yield decreased at 100 kilograms each of N, P20 and K 0 pei
 

hectare, even though the yields did not differ significantly at 50 ana 100 kg.
 

fertility levels. In 20 cm. row spacing, though the yields increased with
 

increasing fertility levels, the yields at 50 kg. and 100 kg. fertility levels
 

were equal. The data are also depicted in Figure 26.
 

3. Peas (Pisum sativum) - Variety T-163
 

A fertility-spacing experiment was conducted on peas (Pisum sativum) during
 

rabi 1967-68 at Hissar and Pant Nagar. The experiment consisted of three row
 

spacings (30 cm., 45 cm., and 60 cm.), three plant spacings within rows (10 cm.,
 

20 cm., and 30 cm.) and three levels of fertility each of N, P 0 and K 0 at the
 
2 5 2
 



rate of 0, 50, and 100 kg. per hectare. A split plot design was used with fer­

tility levels and row spacings as main plot treatments and plant 
spacing within
 

All the treatments were replicated four times.
 row as sub-plot treatment. 

Plot size used was 4.0
 Fertilizer was broadcast and worked in before planting. 

M x 3.6 M. 

Yield data from both these locations were collected and analyzed. At both 
(sub-treatment) are
 

the locations, the effects due to plant spacing within row 

There was interaction
significant and the data are presented in Table 78. 


between row spacing and fertility levels (main treatments) 
and plant spacing with-


The data are presented in
 in row (sub-treatments) at Hissar and Pant Nagar. 


Table 79.
 

Effects due to plant spacing within row (sub-treatment)on yield
Table 78. 

at Hissar and Pant Nagar, Rabi 1967-68.(kg/ha) of peas 

Location Pant NagarHissar_Within row 
Yield (kg/ha5
Spacing (cm.) 


1443 a2957 a10 
 1332 ab2748 b20 
1121b,,2632 b30 

50 kghiaS.Em.+ 53kg/ha 

C.D. .~ 147J.9 

Same letter denotes that the treatments do not differ
 - Note: 

significantly amongst themselves.
 

Data in Table 78 sho% tiat the effects due to within row spacing at both the 
locations gave the highest

locations. Within row spacing of 10 cm. at both the 

yield of peas (2957 kg/ha and 1443 kg/ha), but there was no difference 
between
 

20 cm. and 30 cm. within row spacings. The data are also depicted in Figure 27.
 

row spacing of 45 cm. with a fertility level
 Data in Table 79 shows that a 


of 50 kg/ha each of N, P and K gave a yield of 3323 and 1840 kg of peas per
 
The yield decreased significantl5

hectare with a plant to plant spacing of 10 cm. 
P 0 and K20 irrespective of spacing, when the plant

at a dose of 100 kqAa of N, 
at 10 cm. These data are graphically shown in 

to plant spacing was maintaineg 
Figures 28 (a) and 28 (b). 



Table 79. Effects due to row spacing and fertility levels (main treatments) and 

within row spacing (sub-treatment) 	 on yield (kg/ha) of peas (Pisum 
Rabi, 1967-68.sativum) at Hissar and Pant Nagar, 

Between row 
Spacing 

(cm.) 

Fertility level 
(kg/ha each 

of N,P 20 5 , K2 0) 
Hissar 
Within 

Loca tion 
I Pant Nagar 

row sacing (cm.) 

10 20 30 10 20 30 

30 
30 
30 

0 
50 

100 

2624 
2832 
2790 

2598 
2515 
2748 

2207 
2374 
2390 

1548 
1583 
1180 

1479 
861 
1395 

1131 
1298 
1402 

45 
45 

0 
50 

2973 
3323 

2857 
2424 

3023 
2582 

1250 
1840 

1430 
1263 

1277 
1284 

45 100 2840 2515 2840 1493 1347 937 

60 0 3248 3432 2807 1458 1263 1388 

60 
60 

50 
100 

3123 
2915 

2707 
2949 

2673 
3015 

1354 
1319 

1381 
1590 

lO76 
1208 

S.Em. + 160 kg/ha 150 kg/ha 

C.D. 5% 444 417 
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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 (0, 50, 100 kilogram
 

per hectare of actual element) and rhizobial inoculum; and three levels of P2 0 

and K20 (0, 50, and 100 kilogram per hectare). A randomized block design was 

useCd 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 experiment was
 

duplicated with a "kabuli" variety, 730. Planting at all the locations was
 

completed in October. However, as with the spacing .experiments, disease completel.
 

wiped out all locations except Delhi.
 

The crop at Delhi was harvested in the second half of April. Effects werd 

'obtained with N, P and the interaction of P and K. The results are presented in 

-Table80. 

Table 80. 	Effects of different levels of N on yield (k~na) of Qhiokpea, Delhi,
 
Rabi, 1967-68.
 

N Treatment 	 Yield of Chiokpea (kg/ha) 

0 kg/ha 	 1437 a 
50 kg/ha 14417 a
 

100 kg/ha .1240 a
 

1364 ab
Inoculum 


S. Em. + 	 56 (kg/ha) 

C.D..5-	 158 

-'Data in Table 80 show that the yield of chickpea increased when nitrogen
 

was applied at 50 kg/ha. When the level of nitrogen application is further in-.
 

o-creased to 100 kg/ha, there was a decrease in the yield (1240 kg/ha) of chickpea.
 

Data are graphically presented in Figure 29. 

The effects due to different levels of P are presented in Table 81.
 

Table 81. Effects of different levels of P 0 on yield (in kg/ha) of Chickpea.,:
 
2 5
Delhi, Rabi, 1967-68 


Levels of P2 05 (kg/ha) 	 Yield of Chickpea (kg/ha) 

0 1510 a 
50 1240 b 

100 1385 a 

S. Em. + 	 49 k9/ha 
C.D. 5 	 238 
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Data in Table 81 show that the yield of chickpea in the P0 and P100 
treatments did not differ, but the yields in these treatments, were superior 
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 K20 on yield (kg/ha) of chick­
pea, Delhi, Rabi, 1967-68.
 

Levels of K20 (kg/ha) Levels of P 0 (kg/ha) 

0 50 100 

0 1677 ab 1250 be 1375 b 
50 1458 ab 1385 b 1292 bc , 

100 1396 b 1083 c 14 7 9 , ab 

S. Em. + 	 85 kg/ha K 

C.D. 5% 	 238 

Data in Table 82 reveal that in the absence of any P205 , the increasing 
levels of K20 had a depressing effect on yield of chickpea.5 There appears to 
have been some effect of P 0 and K 0 on yield of chickpea at higher levels of 
these two nutrients (P 0 an Kl0 ) However, the chickpea yields were the 

*'jhighest (1677 kg/ha) at 0K0 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 P20 (0, 51 

and 100 kilogram per hectare of actual element) and three levels of K2 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 of March. Though the yields 
were poor, there were effects due to N, P, interactions between N and'P and I ?-
P. and K. 	These are presented in the following pages.
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Table 83. 	Effects due to different levels of N on the yield.of lentils in ­

kgAa at Ludhiana, Rabi, 1967-68. 

Levels of N in 
 Yield of lentils in
 
g. per hectare. 
 k/hAa
 

' 50 
 a
 
50 
 36 5 ab 

100 
 427 a 
Inoculation 306 b
 

s. En. " 	 29 kg a 

C.D.5% 82
 

Data in Table 83 show that a dose of 100 kg. N per hectare gave a yield 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 yields obtained essentially erase the value of the
statistical significance and preclude drawing of any conclusions on fertilizer
 
effects.
 

Table 84. 	Effects of different levels of P on the yield (kg/ha) of lentils ' at
 
Ludhiana, Rabi, 1967-68.
 

Levels of P20 in 
 Yield of lentils in
 
kg/ha2 
 kAa 

0 ., 287 a
 
50 	 , ,419 b

100 
 429 b 

, S. EM. + 26 kg/ha
 

C.D. 5% 
 71
 

a in Table 84 indicate that there is a response to phosphate applica­t ion, under Ludhiana conditions. The yield of lentils increased with increasing
levels of P20 However, there was no significant difference in yield of
lentils between 50 kg. and 100 kg. P
205 per hectare. These data are graphically

presented in ligure 33.
 

The interaction effects due to N and P 0 
are also significant and the
data are tabulated in Table 85. 2 5 
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Table 85. 	 Interaction of N and P on the yield of lentils at Ludhiana, Rabi, 
1967-68. 

~Levels_-o~P 0_ in Levels of N in Kga 

kg/aha 0 50 100 Inoculation 

0 
50 

356 bed 
56 0 a 

227g 
409 bc 

303 def 
409 be 

265 f9 
303 def 

100 333 def 3.34 def 418 b 342 ode 

S. Em. + 51 kg/ia 

C. D. 5% 72 

Data in Table 85 show that the yield of lentils was the highest (560 k&/ha) 
at 50 kg. per hectare of P20 in the absence of any nitrogen application. With 
further increase in the leveT of P20 application, in the absence of any nitrogen
 
application, the lentil yields are d~creased. Even with a nitrogen application

of 50 kg. and 100 kg. per hectare, the yield of lentils is inci,,ased with an
 
increase in the level of P application up to 50 kg. per hectare dose, after which
 
at 1.00 kg. per hectare of 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 yields responded differently to varying 
fertility levels. The highest yield obtained was 742 kg. per hetare from N100 
P K treatment. When N oKs was combined with increasing levels of P, the 
yIId Rf lentils increasedo Tese 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 await further experimenta­
tion.
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Table 86. 	Interaction of N, P205 and K20 on yield of lentils, Ludhiana, Rabi 
1967-68. 

Fertility Levels (kg/ha of 
 Yield of lentils
 
actual element) in IS/ha
 

N P K
 

0 0 0 
 280
 
0 0 50 363
 
0 0 1OO 416
 
0 50 0 	 439 
0 50 50 560
 
0 50 100 	 674 
0 100 0 280
 
0 100 50 477
 
0 100 100 242
 

50 0 0 249
 
50 0 50 
 189
 
50 0 100 	 227
 
50 50 0 
 340
 
50 50 50 
 356
 
50 50 100 
 530
 
50 100 0 
 234
 
50 100 50 
 477
 
50 100 100 
 666
 
100 0 0 
 242
 
100 0 50 
 484
 
100 	 0 100 196
 
100 50 0 
 409
 
100 50 50 409
 
100 50 100 409
 
100 100 0 	 742 
100 100 50 454
 
100 100 
 100 499
 
1 0 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 50 348
 
1 100 100 
 454
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3. Peas (Pisum 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 inoculun) 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 either N, P20 
and K 0 nor their two-factor interactions. At
 
both locations, the interaction eifect, ue to N, P205 and K20 was significant.

The data are presented in Table 87.
 

Data in Table 87 reveal that the yield 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-24.
 

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 before 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 reported below:
 

Broadcast 

1600 kg/ha 

S. Em.+ 

Placement' 

1637 kg/a 

42 

C. D. 5%120 

-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 sativuns),

and peas (Pisum sativum), and (b)to study the tolerance of these pulse crops 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-D 35-4%) at 3 kg/ha; and Amiben (3 amino, 2,5- dichlorobenzoic acid) at
 
3 kg/ha.
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Table 87. 	 Interaction of N, P, and K on yield of peas, Hissar and Pant Nagar, 
Rabi, 1967-68. 

Fertility Levels Yield of Peas (kg/ha)
(kg/ha) Hissar Pant Nagar 

N P205 K20 

o 0 0 3885 2147 
0 0 50 3885 1163 
0 0 100 4366 1491 
0 50 0 3468 1819 
0 50 50 3931 1914 
0 50 100 3931 2063 
0 100 0 3811 1661 
0 100 50 3792 1893 
0 100 100 3903 2190 

50 0 0 3875 1946 
50 0 50 3607 P042 
50 0 100 3903 2370 
50 50 0 3626 1428 
50 50 50 3653 1227 
50 50 100 4042 1692 
50 100 0 3700 1612 
50 100 

15000 
50 

100 
3394 
3533 

2232 
1788 

100 0 0 4301 1946 
100 0 50 3441 2105 
100 0 100 3764 1989 
100 50 0 3746 1957 
100 50 50 296o 1925 
100 50 100 3376 1946, 
100 100 0 3283 2412 
100 100 50 4023 1555 
100 100 100 4116 1999 

Inoculum 0 0 3700 1999 
Inoculu , 0 50 3302 2158 
Inoculum 0 100 3052 2063 
Inoculum 50 0 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 kg/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 after
 
application. The crop was sown the next day (October 21, 1967).
 

Observations at regular intervals showed that the germination of these pulses
 
was not qffected 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 oats (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 spots 
at random in each plot. 

Table 88. Weed population per 2.50 sq. meters.
 

X X X X Total weed 
Crop 
Chickpea 

X Treatment 
Average of plots having no 

X Dicot 
139.3 

X Monocot 
55.0 

I population 
194.3 

herbicide sprayed. 
Treflan 52 7 59 
Balan 100 38 138 
Eptam 73 2 75 
Knoxweed 87 10 97 
Amiben 107 68 175 

Lentil Av. of plots having no 172.0 40.3 .212.3 
herbicide sprayed. 
Treflan 82 1 93 
Balan 92 24 116 
Eptam 116 6 122 
Knoxweed 112 10 122 
Amiben 119 44 163 

: Lathyrus Av. of plots having no 189.3 38.6 227.3 
herbicide sprayed. 
Treflan 65 7 72 
Balan 129 '19 148 
Eptam 101 4 105 
Knoxweed 121 10 131 
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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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.
 

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.
 

Table 89. Weight of fresh green weeds in kg/ha.
 

Treatments 
X-
X Chickpea X 

Crop 
Lentils X Lathyrus , Peas 

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 49330 38280 56570 4190 " 
Eptam 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 compete

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 lathyrus

plants.
 

One hand weeding was not found to be sufficient control of weeds in lathyrus!

Almost complete weed control was possible with two hand weedings.
 

Of all the herbicides screened in this trial, Treflan alone appears to bel
 
of value.
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Summer 1968 

A. Spacing-fertility trials: 

During the 1968 summer season (March-June) work was initiated 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-l, Jalgaon 781, and Pusa Baisakhi. 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
 

The mungbean crop at Pant Nagar was destroyed by
wilt are probable causes., 
canal being drycaterpillars. At Hissar lack of timely irrigation due to the 

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.
 

The e:
Land for fertilizer trials was not available at Delhi until mid-May. 


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
 
and this late growth was heavily
yet flowered. It then started growing again 

infected with yellow mosaic virus., so no yield was obtained. Pusa Baisakhi made
 

good growth. Details of the experiment and data on this variety follow.
 

A split plot design was utilized with varieties 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 wore 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 P 0 and 100 kg/ha of N and P-0
 
2 5 2 5*
 

The crop was harvested in four pickings. When the rains came, there was a
 

problem of slightly immature seed germinating in the pods. Despite this when
 

matur3 pods were picked and utilized immediately for the Kharif plar.ting, the
 

seed was dormant. There was no difference in yield due to treatment. Lack of 
fertilizer response could have been due to the fact that the crop followed a
 

heavily fertilized wheat crop. Yields are reported in Table 90.
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Table 90. 	Effects of different between row and within row spacing and fertility
 

levels on yield of mungbean variety Pusa Baisakhi, Delhi, Summer, 1968. 

Fertility Level Within row Yield in kg/ha
 

kg/ha N & P205- spacing in cm. Row spacing (cm.)
 

20 30
 

0 	 2.5 950 664
 
5.0 	 955 646 
7.5 	 874 524
 

50 	 2.5 855 409
 
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. 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 i. the same as that reported under Kharif 1968. Yield data ii 

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 
foliage on yield of mungbean Variety Pusa Baisakhi, Summer 1968, Delhi 

P 0 Treatments 	 Yield kg/ha 
2 5
 

Control 624
 
25 kg/ha - all foliage 608
 

50 kg/ha - all soil 762
 
50 kg/ha - 1/2 soil and 1/2 foliage 674
 
50 kg/ha - 1/2 foliage 724 
 F 

75 kga- all soil 663 . ' 

75 kg/ha - 1/2 soil and 1/2 fcliage 803. F: 

100 kg/ha- all soil 718
 
100 kg/ha - 1/2 soil and 1/2 foliage 721 ,
 

S. Em+ 	 285 
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C. Water requirement of summer Mungbean:
 

An experiment was designed to determine the water requirement of two varieties
 
of summer murngbean varieties T-2 and Jalgaon 781. 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 this low yield per plant a fair yield could have been harvested with
 
high enough plant populations. No conclusions were drawn on water consumption
 
and efficiency.
 

D. Pot experiment on placement of phosphorus: 

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., l m, and 15 cm. deep) and half soil + half
 
foliar on moong (variety Pusa Baisakhi) at Delhi. Four plants pe-' 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 P2 0 did not have any significant effect on yield of
 
moong. Various methods of a~plication, however, had significant effects. Place­

•ment of 10 to 15 cm. gave the best yield (23.61 gm/pot and 24.64 gm/pot). There
 
was a significant interaction between'different levels of P 0 and methods of
 
application. Placement at 15 cm. below seed and 50 kI/ha o 0 treatment
 
yielded maximum (25.63 gm/pot) as compared to 1/2 soil + 1/2 t~rd foliage at 75
 
kg/ha of P 0
 

2 5 
E. Summarization of Summer Season 1968 results:
 

The results with the Pusa Baisakhi mungbean at Delhi as well as results
 
obtained by university scientists at Hissar and Pant Nagar on selected mungbean
 
varieties show that this crop has potential as a summer crop. However, our
 
results as well as observations made on several cultivators fields indicate th
 

need for extreme caution in recommending pulses for the summer season. The
 
failures 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 is essential if the crop is not to b6 lost.
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Kharif 1968
 

During Kharif 1968, soil and crop management experiments were conducted on
 
fertilization, plant density, foliar nutrition, chemical weed control and
 
influence of simazin on protein contenL. 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 pigeon pea

(Cajanus cajan) and cowpea (Vigna sinensi .
3T
 

A. Fertility - Spacing Experiments: 

1. Pigeon Pea (Cajanus cajan)
 

A fertility spacing experiment was conducted at Delhi, Hyderabad, Kanpur,
 
and Pant Nagar. At Hyder.cbad and Kanpur the experiment was identical to the
 
spacing fertility experiments 'described for rabi crops. At Delhi and Pant Nagar
 
a slightly different design was used as described below.
 

At Kanpur and Hyderabad both long 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 the short term varieties, if properly managed would compete favorably

with the long term varieties. Testing of long term varieties at Delhi and Pant
 
Nagar is 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 Delhi and Hyderabad. At Kanpur three varieties were
 
used, T-21, T-7, a long term vxiety with erect habit of growth, and T-17, a
 
long term varicty 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 vapieties were 90, 120, and 150 cm. between rows and 40, 60,

and 80 cm. between plants within the row. With 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 rcpdrted (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 dqtes were last week 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 Hissaz0 and July 20-21 at Ludhiana. In Delhi the same disease mentioned
 



Figure 37. Pigeon pea varieties.
 
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).
 



above wiped out the entire experiment. There was no monsoon in Hyderabad this 
season and irrigation water. became unavailable after mid-August. As a result all 
yields were extremely low. There were no yield 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 bott, 
the germplasm trial and the T-21 trial are consolidated in Table 92.
 

Table 92. Average yield of treatments (kg/ha), T-21 and germplasm lines, pigeon 
pea, Hyderabad, 1968. 

Between Row Within Row 

Spacing (eta) Varieties Spacing (cm) 

P-4758 r-4785 -,P-4839 T,21 Mean 20 .40 60 

50 938 747 369 682 684 1033 579 441 
90 524 513 266 482 434 650 372 280 

120 453_, 450 186 386 363 558 322 211 

Mean 638. 570 274 496 Mean 747 424 311 
Within Row'Spacing 996 840 -405 697 717 

502. 536 235 452 424 

4117 334 181 3411 3 

Varieties Between Row Spacing WithinRow Spacing 

S.E. . 16 62 45 

'C.D. 5% --- 19 129 

At 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 ams. calculated to give 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 30N+40P+20K,
 
60N+80P+40K, and 90N+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 yield

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 regardi 
the effect of between row spacing, the yields 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.
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:Table 93. Eff ct of varying plant population rates, row spacings, and fertility 
. levels on the yield of pigeon peas, Variety T-21, Pant Nagar, Kharifi, 

1908. 

Within row i, Yield Between row 
pai(m)kAh spacing 

Yield 
k/a 

66 1904 b 50 
2038 a 75 

_20 2050 a 100 

2108 a 
2036'a 
1850 b:, 

.E.+ 35 
.D1101 

3 
101' 

Note:". Same letter denotes that the treatments do h6t' 
differ significantly amongst hemselves., 

There waa no effect 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'l and 2 which. 
knocked off many blossoms. 

2. Mungbean (Phaseolus aureus) and Urd bean (Phaseolus Mungo). 

Because 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 Delhi. 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 cr. and within row spacing 2.5, 5, and 7.5 cm. In long term 
varieties the between row spacing 30, 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 soil, nitrogen was applied in split doses. Varieties used were: at Delhi
 
short term mungbean T-l, 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 
mungbean variety Jalgaon, 781, and short term urd T-9; at Kanpur long term mung­
bean 6009; at Ludhiana long term mungbean 54 and long term urd 64; at Pant Nagar 
lohg term mungbean 6009. 

Au Delhi none of the varieties gave good growth. Several trials were. 
completely lost due to nematode damage. In the varieties that survived growth 
was poor and stand too spotty to get any information. * * 

At Kanpur the crop was completely washed out by a.flood resulting from heavy 
rains. 



from the trial at Hissar Table 94 show that! close within-row plantData 

spdings generally depress yields while row width has little or no effeot.'!Thes
 

data are also shown in Figure 38.
 

Table 94. 	Effect due to between row ahd within row spacings on the yield of urd
 
bean at Hissar, Kharif, 1968.
 

Spacings (cm.)

Between row Within row :Yield 	of Urd beans (k na)
 

15 	 2.5 8341b
 
15 5.01009 ab
 

15, 	 7.5 17Ab
 

623
25'2. 

ab
25 	 501053 


257.5 	 92ab 

935 ab
352-5 

35 5.0 0.,,	 b_-845 


35 7.5 	 1099ab, 

P.D. 5% 	 318
 

Data in Table 95 (Interaction Table) reveal that with high fertility (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
 
The high yield with low fertility treat­population, the yield was 1633 kg/ha. 


ment is explained by the initial fertility status of the experimental field.
 

Effects due to different fertility levels (Main Treatments) and row a
Table 95. 
plant.spacings (sub-treatments) on the yield of urd beans Variety T-9 

at Hissar, Kharif - 1968. 

Yield in kg/ha
 

Spacing Fertility Levels (kgA a) 
and K 0 of actual elementBetween row Within row each of N, P20 

(cm") . .cm,) , 0'. . 502 100 
15 2.5 	 857 620 1026 

5.O 679 1072 	 127515. 

157915 7.'591379 

:. 	 .64625 2. , 	 6621.... 558 


25 	 . 5.0 ' 873 1320 966 

06 948 lO2225. 7.5 


35. 2.5 	 *863' 743 120 
355.0 	 .1002 63290
 
357.5 	 1633 637'102 

551 kg Ia .. D.-5% 

1591
 



I100 35 cm. .... c 

.100- cm
 

cm
a.100025 
'5.5cm. 

.cm. 5 

'.1 

500- _ 

2 . 5am. c 7.5 cm. 5 2....cm. ". 

WITHIN ROW ROW-BETWEEN 

Fi.38 - Efiect of between row.and within row spacing on yield Kg./ho of Urad Beans 
- -- (T-9Variety), HIlSSAR; Kharif.- 1968.'... 



At Hissam 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 yield decreased with the 2.5 cm. spacing this year. 
With mungbeans where the growth and yield 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 season without decreasing yield 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 (kgiha)
 

.....Spacing..(cm.) Fertility Level(k/ha of P205, K0)
 
Between row Within row 0 50 100
 

.15 2.5 	 80 139 197
 
15 5.0 68 112 171 
15- . 7.5 106 149 217 

25 2.5 .53 	 156 81
 
25 5.0 79 161 142 

25, .5:. 73 117 161 

35- .2 5 78 117 198 
35" 5. 	 139 147 :173
 
35 .7.5 	 159 113 171-' 

No statistical significance. 

At Ludhiana the results with mungbean (No. 54.) were",too low tomake,any 
valid conclusion. Results are given in Table 9". 

With urd variety No. 64 yields were also low although somewhat higher than
 
-4.,~ -U-.. -~. - - - - ~ U4~ 44+u lamrg~io flhah CAI 



*Table 	97. Effects of 	between row and within row spacing on yield of mungbeani
Variety No. 54, Ludhiana, Kharif, 1968 ..10::.
 

Spacing (cm.)

Between row Within row 	 Yield (kg/ha) 

30 5 190 ab 
30 10 169 abed 
30 15. 176 abc 

5 . .5. 155 abcd 
4.. 101 124 d 
45 15 201 a 
60, 5 ' " 137 cd 
60 15 " " .1 d 

S. Em +. 	 17 kj/ha 

C.D. 5% 	 47 k/ha 
Note: 	Same letter denotes that the treatments do not differ
 

significantly amongst themselves.
 

Table 98. 	 Effects due to fertility levels on yield (kg/ha) of 'urdbeans 
Variety No. 64, Ludhiana, Kharif, 1968. 

Fertility levels (kg/ha), Yield (kgAa). 

0 	 1 1 .a.
 
50 .353 ab 

100 322 b 

so Em. + 21 kg~ia 

C, D., 5% ,8. k&4ia 

One reason for not getting any response.to N, p205 and K'0 could be the 
high fertility status of-the soil. 

At Pant Nagar the experiment consisted of O, 25, and 50 kg/ha each of N ani 

0 of actual element and 0, 50, and 100 kgka P20 of actual element three
b~tween row spacing (30, 45, and 60 cm.). The threg within row spacings were 
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18.5 dm ',,9.25cm., and 4.6 cm. to get 180,000, 210,000, and 360,000 plant.

populations per hectare. 
There were, thus, thirty-six treatment combinations.;

.laid:outin a single split plot design with three levels of each factor.
 

Data are analyzed and interpreted in Table 99.
 

Table 99., Effect of different fertility levels, row spacings and plant popula­
tion rates on yield of mungbean (T-6009)'at Pant Nagarharif, 1968. 

PlantFertility levels 
- k/ai)'" 

N­ 0~5 

Yield 
(kj/ha) 

Between row 
spaoing(om) 

Yield 
(k&Aia) 

population 
per hectare 

Yield 
_' 

NP 2 0 5 -
0 0 0o 547 30 1+85 180,000 526 

25 50 .25 5l751145 56240,000 4+97 
50 105.17560 5159 360,000 516 

l"F"Test •Significant Significant Signifioant 
S..Emn+. 14- 2 
C.D. 5% 24 9 9 ' 

'Data in Table 99 show that maximum yield (547 kgAa) 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 yield of mungbeans. Lowest plant population (180,000 plantsAa) gave the high­
est yield of 526 kg/ha. With increasing plant population, there was a significant

reduction in yield.
 

4. Cownea (Vigna sinensis) 

The -ame experimental design as used with mungbeans and urd beans was
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
 
because of nematode infestations.
 

B. Fertility - Inoulum experiment: 

1. Pigeon Pea (Cajanus cajan) 

Fertility - Inoculum experiments were conducted at Delhi, Hyderabad, and
Kanpur. Details of the experiments were the same as that described for the rabi 
crops Factorial Randomized block design with 0, 50, 100 kg/ha. N, P2 05 , K2 
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and rhizobial inoculation having plot size 3.6 x 4 M. was used. Fertilizer was
broadcast before planting and worked in with disc or rototiller. Inoculum was
standard commercial peat base product applied immediately before planting with
a sticking agent (supplied by Nitrogen Co., Milwaukee, Wisconsin, USA). 
Between
row s~acing was 60 cm. 
for short term and 90 cm. 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 tunder fertility spacingexperiments. 
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. 

Therefore no 	data was obtained with short term variety T-21 for either of
these two locations.
 

At Hyderabad 	one replication was eliminated due to a sterility disease. Thishas not been 	identified but is not the common sterility mosaic virus. Yield wasobtained from three replications, but the growth and yield was poor due to lack ofirrigation 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. 

'Table100. 	Effects of different levels of N and.,K on the yield of pigeon pea
(T-21) at Hyderabad, Kharif, 1968. 

Yield (kgia) 
K20 levels kwhaa N levels -in kgAa, 

0 100 Inoculum 
0 419 613 7029'. 443 

50 
100 

51 
626 

51 
511 555' 

5k443 h 539 
5311 

S. -Emfi + 50 k~Aa 

1,D1464~a
 



*Table:101. Interaction effect of N, P205 and K20 on yield of Pigeon.
 
pea .(Caanus caian (T-21) at Hyderabad - Kharif, 1968.
 

Treatment Yield (kg/ha) Treatment Yield (kR/ha) 
kg/ha ' kg/ha 

N P205 K20 N P205 K20 

0 0 0 551 100 0 0 826 

0, 0 50 " 410 100 Oi 50 406 

0:' .0 100 .613' 100 10 530 
0 50' 0 221 .00 50 0 615 

0 55 - 81100 50 5 563 
01" 50 100 527 100 5 

0 100 0 485. 100 'lo0 0 666, 

0--. 100 50 549 -100' 100 50 361 

0 100 1100, -737 100 100 100 550, 

50 0 0 5710 Inoc. 0 0' 458 
50~~~0- 0 6 oo 0 5 555 

50 0 100, 471 Inoc, 0 100 661 

50 .50 0 562 Inoc 50 0 476 

50 50, 50 ' 529 .Inoc, ',..-50 50 ,: 639 

O' 50 100 -664-e Inoc 50 100 559 

50 100 0 7068 mnoc. 100 0 '395 

50 00- 50' -,559 Inoc 100 50' 422 

50 100 100 397 Inoc 100 100 373 

E.Em. + 87 kg/ha. 

C.D. 57. 245 

Yield with different N and K20 treatments ranged from 221 kg/ha (NoP50Ko)
 
to 826 kg/ha (Ni00POKO). There was an increase over control due to 50 kg/ha N
 
treatment. There was no increase over control with rhLzobLal 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 mLd-May to early August and latitudes from.Hyderabad (170) to Pant Nagar
 

(290). 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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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 aureus) and Urd beans (Phaseolus mungo)
 

Fertility inoculum trials were conducted with mungbean and urd bean at the
 
same 
 ocation using the same varieties reported under fertility-spacing trials.
 
Experimental design was the same c. 6hat described for previous crops except

that the plot size was reduced to 1.8 x 4 meters. A modified design was used at
 
Pant Nagar. At Ludhiana because of sandy soil N was applied in a split dose.
 

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. 	Fertility-Inoculum Trial, mungbean, Variety No. J-781, Hissar, Kharif,
 
1968.
 

Yield (kg/ha) 

Levels of N Yield. Levels of P 0 Yield Levelsj of K20 Yieid 

-gh) (_kgit/a)2 5 (kg62a)­
0 1 0 51 0 38 
50 48. 50 41 50 51 

100 47 100 40' 100 3 
Inooulum 40 ----..... 

S.Em ,+ 20 kgAa 20k/a 2e 
Differences 	were not statistically significant.
 

With urd bean T-9 there was no effect of treatments but there was negative NK

interaction. The 100 kg/ha K treatment without nitrogen gave the highest yield.
 
(Table 103, Figure 40.)
 

At Ludhiana 	yield was low with mungbean due to nematodes and urdbeans due
 
to virus. But again the interesting effect of NPK interaction with low yields. 
(Tables 104 'and 105 and Figure 41). 
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Table 10. Interaction effect due to different levels of N and K 
(k&/ha) of urd beans, Variety T-9, Hissar, harif, 

on. thie 
.198.: 

d6. 

, Levels of K20 
(kg/ia) 

Yield (k/ha) 
Levels of N (k&4,) 

,0 50 " M100 .noculation .: .',..I% 

100 

0~ 
1193. 

8 9892 

937 

9 666 
936 752­

.. ...-. 
S. Em. 
C.D. 5% 

54 k 
148 kg 

a 
na 

"/h 
.. .....: 

'Table 104, Fertility Inoculum Trial urd bean, 
Kharif, 1968. 

" " ~ ~YisIl h. 

late variety No. 6.4, Ludhiana, 

N, P, K Interaction 

.-Levels of N, P20,(k a) (kgkg)5K20 
Yield Levels of N, P 

,kgAa)' 
. 

2 

5 0 
eld

Yil(gAa 

N 

0 
0. 

P 

0 

K 

0 
. 

535 
)2J . 

N 

2 

P 

0 

K., 

0 
., 1 

'260 
639 

SO 

0 

" 

2 

0 

0 " . 500 
1.....266 
2 4195 

.0, 3941 
.1 -369148 
2 5114, 

: "i582 

2 358 

2 

0 '0 

,. 

2 

0 

' 

0 
1 
2 

0 

2 

2 

484 
366 
5412 

37 

5541 

330 

538 

3 11 0- * 297 , . 0. -1 -. + :495 

1 '2 

'2 

0 
1 
2 

339 
590 

~ 317, 
476i • 

Em ~+ 

P.D. 

.. 

. 

0, 

' 

91 kgAa 

251 kg/ha 

.2 

2, 
.0O+41 

1~+ 

5.33 

519 
41f50 
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-Table-105. 	 N P K Interaotion effeot on 'yi'eld of s -late Alety No. 54 
Ludhiana, Kharif 1968. 

-.: ~~ . ~ 	 ~ .c 0...•, 	 .
 

Levelst of NI, P 05 ,K0' Yield Levels, of Na 20 5j K20 Yield 
_ (k___ )25 - 7 " (__ a) (__ a)(_ _ _ ° 1gA 

N ~'K 	 N px 

0 oO 	 0 238 2 6,. 0 l97 
~.1184: * 1 .~251 

2 205 - 2, ,1' .227 

0 1 -	" 25(0 1 .0 179 
4'.....". . , 'l i 2117.~ " 4 i 158 

223 , 	 24 42214 
j/ 

0 2 	 0 205 . ' . ; . 0 '., 4' 198" 
1 188' / 156 
2 208 219 

...	 - t010!6' 	 200_-' 0 '1891 
"'*1. 	 150 ­

2 	 232 277, 

11 0 15, 	 0 1 0+ 174. 
' 1++81 2 8 

2 212. " . . -2+ 226 

.. . , .	 269 1+ 42_2 1.. 

2 	 250 ~ 18. 

s. Iba-3.4 31. a' 
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Pant Nagar 

Mungbeans (Phaseolus aureus) 

At Pant Nagar, an experiment was conducted to find out the effect of
 
different levels of N, P, K, and inoculum on grain yield of muvig (Variety No. 
T-6009). Nitrogen treatments were 0, 25, 50 kg/ha of actual element and
 
rhizobial inoculum, phosphorus treatments were 0, 50, and 100 kg/ha as oxide, 
and potassium at o and 50 kg/ha as oxide. There were, thus, 24 treatment com­
binations laid out in a factorial randomized block design. The crop was planted
 
on 9th July- and harvested on 31st October. Data are presented in Table 106.
 

Table 106. Effects of different, levels of N, P, K, and inoculum on yield of
 
mungbeans, Variety No. T-6009, Pant Nagar, Kharif, 1968. 

N levels(k/h). Yield levels Yield K20((thalevels i"(kk,"ha) P 0 ,( h)g/ha)(''ai Yield 

0 620 0 0631 611.7
25 586 50 638 50 60o 
50 629" 100. 608 --

Inoculum 698-", -­

'F est' Not significanit N..N 

SEm. + 25. 31, 25 

Levels.of N P20., and K0 did not, have any effect ont ie :i yiofyeldn 
mungbeans. . 

.,C. Deep placement of Farm Yard Manure and Phosphorus: 

Effect of deep placement of farm yard manure (FYM) and phosphorus on the yiel(
of dryland pigeon pea was studied at Delhi during Kharif, 1968. The treatments 
Consisted of FYM at 15, 30, and 45 tons/ha and 14, 28, and 43 kg4ha P actual 
element and a control. Two methods of application - broadcast (mixed in top 8 
-

10 cm. depth) and 25 - 30 cm. deep placement - were tested. A split plot design
 
was used with combination of different levels of FY4 and P as main plot treat­
ments and method 6,1' application as sub-plot treatments. Gross plot size used
 
was 5.0 M x 4.0 M. Data are presented in Table 107. 

The reason for deep placement of FYM was to increase tha water holding

capacity of the soil in hopes that enough moisture could be held from the monsoon. 
to increase yield of the crop. However, due'to the scanty monsoon the crop had 
to be irrigated throughout. 

-1,72
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Table 107., Effect of different levels of FM4 and P along with methods of:-. ­application on yield of pigeon pea, variety T-21, Delhi, Khsrif,

1968.
 

Treatments 
 Grain YieldFYM tonsha 
 ('a)
 

15 
 1668
 
30 
 218545 
 2752
 

P (-kg/ha) actual element 
14.5 
29.0 
43.5 

~. 
18 

.2210 

2535 

Contro 61210 
S. Em+ 6& 
C.D. 5: 167 k&4a 

Method of Application: 

Broadcast and surface mixed. 2116 
Deep placement 25-30 am.. 2026 -

S. M + .23 kg/ha 
C.D. 68 kgAa 

Data in Table 107 show that the application of 15 tons of FM per hectare,
the usual quantity used by farmers, increased the grain yield above the control
plot by about 400 kg/ha. 
Increasing levels of FYM significantly increased theyield of pigeon pea. Similarly, yield increased significantly with increasinglevels of P. Broadcast application and surface mixed treatment gave significantli,higher yield (2116 kg/ha) than deep placement at 25/39 cm. (2026 k&/na). 
 From an
economic point of view, the use of both FM and Phosphorus are shown to be highly
profitable, each bringing in about Rs. 1200 and 1000 rupees net profit/ha
respectively as 
compared to unmanured treatment.
 

D. "Cemical Weed Control (Delhi) 

An exploratory weed control trial was conducted at Delhi during 
harif 1968,
to (a) assess the losses due to unrestricted weed competition mungbean (Phaseolusaureus) Variety No. Jalgaon-781, cowpea (Vigna sinensis) Variety No. Black eye 7,and pigeon pea (CaJanus caJan) Variety No. T-21 and (b) to study the degree ofweed control achieved by and tolerance of these three crops to Treflan (trifluore,
2, 6 dinitre, N.N. dipropyl - p - toluidine) at 0.5 and 1 lb/ac Eptam (S-Ethyl
 



dipropyl - thio carbamate) at 2 and b lb/ac and combination or tnese two cnemioaisi 

Amiben (3 amino, 2, 5 - dichlorobensoic acid) at 2 and 6 lb/ac,Knoxweed (S-Ethyl 

dipropyl thio carbamate. 46.9% + iso-octyl ester of 2,, 4-D 35.4%) at 2 and 6 lb/ac, 

Randox at 15 and 20 lb/ac. Tok-EC-25 at 2 and 6 lb/ac, Vernam at 2 and 4 lb/ac, 

and Tillam at 2 and 6 lb/ac. Hand weeding and no weeding were also included as 
consisting of 8 herbicides at differentcheck treatments. The twenty treatments 

This gave two replications
doses and combinations were duplicated for each crop. 


for assaying crop injury and six replications for checking weed control.
 

Requisite amount of herbicides, except Amiben, Randox, and Tok, were sprayed
 

before the final cultivation and incorporated into the soil with a rototiller
 

immediately after application. Amiben, Randox, and Tok were applied immediately
 

after the crop was planted. The three crops, mungbean (J-781), cowpea (Black-eye
 

7), and pigeon pea (T-21), were planted on August 1, 1968. 

Observation on crop injury due to herbicides was taken ten days after plant­

ing. The results are presented as percentage over control in Table 108 and
 

Figure 42.
 

Data in Table 108 show that in mungbeans Eptam, Tok, and Treflan + Eptam
 

caused severe injury. Although Knoxweed did not show any specific injury, it 

delayed emergence of seedlings which were small in stature as compared to control.
 

No injury to crops was observed with other herbicides. In cowpea, severe injury
 

was caused by Tok, Knoxweed, and Treflan + Eptam. Slight to moderate injury was
 

noticed in case of other herbicide treatments. In case of pigeon pea, higher
 

concentrations of Amiben, Eptam, Tok, and Treflan + Eptam caused severe injury.
 

Knoxweed, even at low concentration, was very toxic to pigeon pea seedlings.
 

In general, Knoxweed, Eptam, Tok, and a combination of Treflan + Eptam were
 

very toxic to all the three crops under study. The injury caused by Eptam and 

Treflan + Eptam, however, recovered as the seedlings advanced in growth, whereas 
the injury caused by Knoxweed and Tok was persistent throughout the growth of
 
crops.
 

Weed control rating was taken 45 days after planting and herbicide spray. 

Theresults are presented as percentage over control in Table 109 and Figure 43. 

Data in Table 109 show that Amiben (6 lb/ac), Eptam (2 and 6 lb/ac), Treflan
 

( ilb/ac), Tok (2 and 6 lb/ac), Knoxweed (2 and 6 lb/ac), and Treflan + Eptam at
 
both high and low concentrations were more effective in controlling the weeds
 
than other herbicides tested.
 

The four major weeds which were seen in the experimental field were, Cyperu
 

rotundus (Monocot), Eleocharis atropurpurea (Monocot), Trianthena portulacaetrur
 

(Dicot) and Digera arvensis (Dicot). Since the major problem during Kharif
 



T1bie i108. crop injury rating of various herbicides to mungbean, cowpea, and 
-pigeon pea 10 days after planting, Delhi, harif, 1968. 

Rate
 
Treatment lb/acre Mungbean Cowpea Pigeon pea
 

Amiben 2.0 0', 2.0 1 .5 
Amiben CO 2.5 3.5 5.0 
Eptam 2.0 4,.0 2 0 1.5 

Eptam 6.0 6.5 :".0 8.0 

Treflan 0.0. 0 0
 
Treflan .0 .0 .0- 1.0 
Randox 15. 0 2 5 0 

Randox ?0,O 0' 0" 0 

Tok EC-5 2.0' 4.0 3.5 205 
Tok EC-25 .:6.o 9.0 9.0 9.0 

Treflan + Eptam: 0.5 + 2 1.5 2.5 2.5 
Treflan + Eptam :i.0+ 6 07.5 6.5 

Vernam C2.0, 0 2.5 0 
Vernn 10 :0 0. 1.0
 

,Knoxweed 2.0 8.5 8.5 
Knoxweed 6.0 ., 0 'i00 100 

Tillam -2.0 0 2 0 1.0
 
Tillam6.0 .10 

Handweeding 0 0O
 

No -Weeding-. 0 0 

O' 0 
1/1 NO injury, delayed germination, small' plants.; 

0 ~1o" ruy -e3 Al-6 -,Moderate;- 7-9 :..Sere 10 Dah.slight; 



Fig. 42 
CROP INJURY CAUSED BY HERBICIDES 

Delhi, Kharif ­ 1968 
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Table'i09.W,eed control ratings of different herbioidal treatments 45 days:after
.planting, Delhi, Kharif, 1968. 

.. %.Weeds 
Rate remaining. 

Treatment are 1 . :4 5 6' Total- Average over'contr 

Amiben 2 6 33 1 3 20 3.3 67
 
Amiben 6 -6 8 :,A. 5 31 5.1 49
 

Eptam i 2 .6 1 5 2741 5 55 
Epta 8 ''3 -7 8 3 5. 510 

.Tjefln 5 6 lj. 1 0- 0,5 1 .77 

Treflan 1 8.9 8 T 6 1, 3 6.53 

Randox 15 2 3 7 6 0 0 18 3. 70
Randox .20 . 1 5 0 0 12. 0 80 

Tok EC-25 2 9, 7 9 35 3 51 '66.0 4f0 
7:
TokEC-25 6 9 7610-8. 9 52. "8.7 12 

Treflan+ Eptam 0.5+2 2 9 8 9 1 2 31 :1: 9 
Treflan + Eptam 1.0+6 .9 8 9 9 8. 1 7.3.. :-, 27 

Vernam 2 010700 8 1.3 87 
1 .
Vernam 4:f11 2 1 0 0 8 1 87 

Knoxweed 12 '56 6 3, -0 3 '23' 3.8 62
Knoxweed '6 f6685' 15119 4 

Tillam 2 4: 5 1-2' 03 12.5,7 
Tillam 4, .5 2 4 if 0' 0 15 2.5-7 

Hand Weeding 10 10 10 10 10 10 60 10 0
 

No Weeding 0 0 0 0 0 0 0 100 

Total: 103 106 102 98 50 57 516 1 

0 No Weed Control 

LO = Complete Weed Control 
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Delhi, Khorif - 1968
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season was nut grass (Cyperus rotundus) effect due to different herbioides on
 
control of nut grass and other weeds was studied and the data are presented in
 
Table110 as percentage over control and graphically represented in Figure 43.
 

Data in Table 110 show that an effective control of nut grass was obtained
 
with the application of Eptam (6 lb/ac) alone and in combination with Treflan
 
(1 lb/ac). These two treatments, however, failed to control the monocot weeds
 
other than nut grass. However, Tok brought down the monocot weeds to a consider..
 
able extent. Tok (2 and 6 lb/ac), Treflan (1 lb/ac) and its combination with
 
Eptam (6 lb/ac) controlled dicot weeds most effectively. The response of various
 
herbicides to Trianthema and Digera were not clear from the data.
 

Yield data of these crops were not collected because of disease incidence in
 
"the field occurring later in the season.
 

From this trial, it appears that the herbicides, Treflan Eptam, combination 
of Treflan + Eptam and low doses of Tok and Knoxweed show promise in future weed 
control studies in Kharif pulse crops. 

Table 110. 	Mean Number of Weeds Per Four Square Feet for Various Herbicidal
 
Treatments, Delhi, Kharif, 1968.
 

Percentage Over Control
 
B~utgrass


Treatment Rate', (ers rotundus.) Broad leaves
C 	 Other monocot 


Amiben 2 104.0 94.0 63.0
 
Amiben 6' 87.5 104.0 56.0
 

Eptam 2 75.0 78.0 68.0
 
Eptam 6 45.8 89.0 68.0
 

Treflan 0.5 129.2 115.0 75.0
 
Treflan .0 104,.0 96.0 25.0
 

Randox 150'O 112.5 96.0 88.0
 
Randox :200 02.0
54.2 	 81.0
 

Tk EC-25 :2. 101.0 1:..0 50.0
 
Tok EC-25 6.0 100.0 87.0 19.0.
 

Treflan + Eptam 0.5 + 2 62.5 119.5 50.0
 
Treflan + Eptam 1.0 + 6 50.0 126.0
 

Vernam 2.0' 	 91.0.
75.0 	 100.0
 
Vernam 1.4.0 	 75.0 85.0 
 94.0
 
Knoxweed -2.0 102.0
79.0 	 81.0
 
Knoxweed 6.0 71.0 10 .0 68.0 
Tillam 2.0 75.0 72.0 	 100.0
 
Tillam ',-6.0 	 87.5 1:o4.0 : 106,. 
Handweeding ,0 0 0
 
No Weeding'. i00, .0000
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E. Effect of simazine on protein content of pulses:
 

Recent literature indicates that simazine at low doses increases the prctein
 
content of certain crops. With this object in view, an experiment was planned to
 
find out the effect of simazine on protein content of pulse crops (mungbean, Var.
 
T-l and cowpea Var. Black Eye 7) at Delhi and Hyderabad, during Kharif, 1968.
 
Treatments consisted of control, 1/16 lb/ac, 1/8 lb/ac, and 1/4 lb/ac of simazine.
 
There were three application methods: all applied at planting, all applied at
 
pre-bloom stage and split planting + pre-bloom stages. A uniform dose of N, P,
 
and K was applied in the experimental area. A split plot design was used with
 
time of application as main plots and simazine doses as sub-plot treatments. 
There were four replications. Gross plot size used was 24 ft. x 15 ft. The crop 
was planted on July 25 at Delhi and July 5 at Hyderabad. Pre-bloom spray was 
given on September 4, 1968, at Delhi and August 8 at Hyderabad. DDT + Thiodan 
spray was given on August 7 to control flea beetles. This experiment was part of 
an all India Scheme conducted on many crops at various locations. 

Percentage protein is given in Table 111. Results on enhancement of protein
 
quantity are erratic. Yield data was not obtained because of the erratic stand
 
obtained at Hyderabad because of treatment effects and at Delhi because of both
 
treatment effects and other factors. These levels border on the toxic level so a
 
refinement in the method of applying treatments must be worked out. Protein per­
centage even if clear-cut is only on indication without yield data since any
 
impairment of metabolic function could give a higher protein percentage but
 
reduce-yield so that total protein produced would be less.
 

Table 111. 	 Effect of different doses and time of application of simazine on
 
protein percentage in mungbean and cowpea at Delhi and Hyderabad,
 
Kharif, 1968. 

Treatment 
.Rate Time 

Mungbean 
Delhi Hyderabad Delhi 

Cowpea 
Hyderabad 

lb/ao 

D 25.9 26.6 26 4 241. 
1/16 D 25.2 27.0 27.1 23,3 
1/16 25.0 26.'6 28. 2.4 ' 

1/16-D. 21,8 260 28.6 241.14 
1/16 

1/8 

D, 

b1 

245 
25 0 
1&26.1 

27.5 
250,2
26.0 

27.7 
28.1 
27.0 

" 
25.2 
26'4 
214.6 

8 2.2 26.0 27.3 24.1A 
1/8 Dv2 924. 8 .26.9 27.3 24.6 

1/ D0-24.2 26.0, -26.8 22. 
1/4 ;D1; 23.6 26.8 .28.3 24.0 
/ . 25.3 25.2 28.0 .28. 
i/4" ID2 .24.5 26.5 23.1A261 


' '. no imazine; D - all applied at planting; D2 ' all 

appiied at pre-bloom; D - 1/2 at plunting, 1/2 at pre-biloom. 
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F. Foliar Application of Phosphate: 

An experiment was planned and conducted at Delhi with the object of studying 
the response of Urd late, variety T-65 to soil and foliar application of phosphate 
The treatments were no phosphate," 25 kgAa all through foliage, 50 kg/ha, half 
through soil and half through foliage, 50 k/ha all through foliage, 75 kg/ha all 
through soil, 75 kg/ha, half through soil and half through foliage, 100 kg P 0 /ha 
all though soil and 100 kg/ha, half through soil and half through foliage. R2 

plots received a basal application of 25 kg/ha of N at planting and phosphorus 
was applied in the form of single superphosphate. Simple randomized block design 
was used with four replicates. Gross plot size used was 3.0 M x 1.8 M. The crop 
was sown on August 1, 1968. Data are presented in Table 112. 

Table 112. Effect of different doses of phosphate applied through soil and foliar 
on yield (kg/ha)of urd beans, Delhi, Kharif, 1968. 

-Treatment Yield of Urd beans (kg/ha) 

Control 836 ab 
25 kg. P - all foliage. 358 

50 kg. P - all foliage 642 abc 
50 kg. P - 1/2 soil + 1/2 foliage 806 abc 

50 kg. P - all soil 698 abc 
8 6 975kg. P -all soil a 

75 kg. P -1/2 soil + 1/2 foliage 831 abc 
100 kg. P - all soil 541 
100 kg. P - 1/2 soil + 1/2 foliage 740 abc 

28o kga
C.D. 5% ..

Data in Table 112 do not indicate a response to phosphate fertilization. The 

yield of check plots was the same or higher than where fertilizer was applied. 
Although the low yield of the foliar applications would +empt a conclusion in 
favor of soil application the high yield level of the control eliminates that, at
 

least under the conditions of this experiment.
 

G. Effect of ridging on plant growth: 

In North India, water logging is a common problem during monsoon season. 

Crops generally fail due to excess water around the active root zone, because of 

lack of aeration and unavailability of nutrients. Pulses are no exception to this. 
An experiment was therefore conducted at Delhi to study the performance of mung. 

beans (Phaseolus aureus) urd beans (Phaseolus mungo), and pigeon pea (Cajanus 
cajan) under different cultural practices and plant spacings. The three cultural 
practices were sowing flat, sowing flat but subsequent ridging, and sowing on
 

ridges. Three plant spacings tried were 5 cm, 10 cm., and 15 cm. There were,
 

therefore, nine treatment combinations laid out in randomized block design. Gross
 

plot size used was 4.3 x 3.0 M. Mung and urd were planted at 30 cm. row distance
 
and pigeon pea at 75 cm. apart. 
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Data- are shown in Tabe11i3 and Figure 4:. 

,1:le" -13. Effect of sowing methods on yield of Kharif pulses (Yield - kg/ha). 

Treatments 	 Pigeon Pea Urd bean Mungbean
 

Ridge Sowing 2712 a 1182 a 529 a
 
Flat Sowing 2111 b 749 b 333 b
 
Flat sowing and
 
subsequent ridging l 1822 b 71.7162 b; 323b 

S. Em. + 	 153 52 60 

L.S.D. 5% 	 457 157 181 

.-.-- These data indicate a considerable advantage for ridging under the condi­
tions of this experiment during the Kharif season. The soil was completely
 
waterlogged for most of the monsoon season but without standing water on the
 
surface. The ridges apparently gave the plant roots enough aeration to produce 
the 	enhanced growth and yield. However, observations were made on other ridged
 
blocks where standing water was a problem. Here plants suffered considerably and 
in light soil the ridges soon fade away. Therefore, ridging cannot be considered
 
a substitute for surface drainage. It is possible that soil drainage which would
 
give the roots a larger aerated zone would cause even larger increases in.yield
 
than would ridging.
 

H. 	Soil treatment trial:
 

An experiment was conducted at Ludhiana to determine the cause of crop fail­
ure in the Pulse Block in 1967. In that season the plants in large areas were 
very unthrifty. Several things were suspected without good evidence to make even
 
a. tentative diagnosis. Therefore all possible factors were included in a small 

.,experiment. A split-plot design was utilized with main treatments being various
 
soil treatments:
 

1. 	Fungicide - PCNB (Brassical) 20 k/ha
 
-. Nematicide - Nemagon 3 gal/acre
 
3. 	Fungicide + Nematicide
 

Soil Sterilant - Methyl bromide 1 lb/100 sq. feet
 
5. 	 Control 

,The sub-plot treatments cohsisted of no fertilization and 100 kg/ha of N,
 
p,.and K. N was applied in these doses to prevent leaching in irrigation
 
treatment.
 

The 	sub-sub-plot treatments are listed below:
 

1., 	Excessive irrigation- Irrigation at least weekly when no rain
 
and 	 often if necessary to keep root zone 
always at or near field capacity.
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2. Minor:elements ;- .:omercial minor element mixture (Nutramin '6) 
containing Mn, Fe, Ci, Zn, B, and Mo. 

3. Farm Yard Manure, 
1f. Control
 

The irrigation treatment was invalidated because the plants reached the 
wilting point at about the ftfth week. In pot studies with soil from the Pulse' 
Block at Ludhiana the effect noted in 1967 had been obtained where the plants had 
accidently been allowed to wilt only once. Although subsequently watered they
 
never recovered completely. This indicated root damage which might be overcome
 
with better irrigation.
 

The farm yard manure plots showed severe toxicity symptoms at two weeks. By 
four weeks the3e had completely disappeared and the plants in this treatment : '; 
looked much better than the others. This treatment also had many more weeds. 

The methyl bromide plots showed some toxicity at four weeks which they out­
grew. The methyl bromide had bedn applied two weeks before planting. 

The growth of all plants in this experiment was very spotty with some plants 
much more thrifty than others. There was no pattern to this within individual 
plots and it was not correlated with treatment. 

Unfortunately the cause of the crop failure in 1967 although severe.that 
year was not present in the area where this experiment was conducted. There was 
no.effect of any treatment on grain yield. Yield data is given in Table 114. 

Tableli14, Yield of urd bean, var. 1-1, soil treatment experiment, Ludhiana, 

Kharif, 1968. (Urd Late, Variety 1-1) 

Treatment Yield (kg/ha) 

Pd~m 
NEMAGON 
PCNI + N4AGON 
Methyl Bromide 
Control 
No Fertilizer 
100 kg/ha (each of N,.P,'K), 
Control 
Irrigation 
Minor Elements 
Farm Yard Manure 

1486 
587 • 

.576' 
763 

. , 673 
'651 

58c 
621 
632 
617 
602 -

Sone or the effects were statistically significant. 



I.i Plant Environmental Studies:
 

The effects noted with the growth of Pulse Crop in the summer season strongly
 
indicated that growth and flowering were at least partially controlled by 

environmental conditions and that this was not wholly a matter of day length. 
Also, during the rabi season, some observations on abnormal plant growth had been. 

made which was assumed to be tied up with weather conditions. 

The above situation led to the initiation of plant environmental studies
 

with the 1968 Kharif season. These studies involve the following: collecting
 

and recording as much environmental information as possible in the pulse fields
 

and obtaining other data from available sources; constant observation of the
 

crops for any abnormalities and attempting to correlate these with the environ­

mental data collected; judiciously modifying the environment where possible in
 

the field; and growth chamber studies with varying plant environment. A growth
 

chamber has been designed and is being constructed for this work using entirely
 

indigenous materials available in India without foreign exchange or import
 
license.
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SUMMARY 

Rabi - 19167-68" 

Cider arietinum (Chickpea] 

Treating Cicer NP-58 seed with fungicides increased percent germination,.. 
but did not result in increased yields at Delhi. Captan treatment resulted'in 

highest percent, ,ermination. 

Fusarium wilt was insufficiently severe at Delhi to effectively screen 18
 

varieties of Cicer for resistance. At Hissar, the Cicer germplasm was screened
 

for wilt resistance. Of about 5,000 lines, 220 were selected as possible sources
 

of resistance and are being tested again for further selection.
 

The time of planting of Cicer NP-58 did not significantly ariect incidence 
of Fusarium wilt or Sclerotinia wilt at Delhi. Disease incidence was low. 

Plantings were made fortnightly from September 23 to December 1. Yield was 

highest from the October 6 planting. 

Irrigation of Cicer NP-58 at time of podfilling resulted in premature death
 

of plants at Delhi. There was abundant soil moisture at time of irrigation. The
 

soil was a heavy clay and the plant roots apparently suffocated. Yields from
 

non-irrigated ridged plots were 30% higher than from non-irrigated, non-ridged
 
plots.
 

Chickpea blight (Ascochyta rabiei), wasserious in Punjab, occurring in
 
epiphytotic form on heretofore resistant varieties. There is evidence of two or
 

more races of the pathogen. Isolations were made from 60 varieties, the cultures
 

mixed and 160 lines of germplasm inoculated. Two exotic lines were resistant and
 

are being crossed with previously existing varieties to combine sources of
 

resistance. Some 1,500 lines of germplasm at Gurdaspur, Punjab have been
 
Current research includes race and
inoculated with the mixture of isolates. 


differential variety identification.
 



Several Cicer plants have been seen with virus-like symptoms. One was
 
successfully transmitted mechanically. 
 None are of sufficient incidence to b
important at this time.
 

Pathogencity of Fusarium isolated from wilting Cicer plants has been erratic,Many isolations made in 1 could not be proven pathogenic. In 1967 more
isolates were made and three were pathogenic when tested under field conditions.
These isolates have retained their pathogenic character when tested in pot
culture and are being tested in the field in 1968-69. If they are pathogenicallystable, the germplasm can be screened for resistance. 

CaJanus cajan (Pigeon pea)
 

With evidence that resistance of Cajanus to Fusarium wilt is location
dependent (indicating pathogen races), the two major Cajanus growing areas ofIndia were surveyed in 1967-68 rabi season.
obtained. Some 600 isolates of Fusarium wereCurrent research includes proof of race existence by testing patho­genicity of several isolates on several varieties. Future research will involvefinding geographic distribution of races and development of resistance to
specific races of the wilt pathogen.
 

Many reciprocal grafts between healthy and yellow mosaic affected CaJanus
plants were made at Hyderabad. Because of a high incidence of yellow mosaic inhealthy to healthy grafted controls, the viral nature of yellow mosaic was notproved conclusively. 
The grafting work will be continued.
 

A new disease of Cajanus, suspected to be virus induced, was seen at Hydera­bad. Symptoms include leaf rugosity and malformation. Reciprocal grafts betweenhealthy and diseased plants were unsuccessful. The diseased plants beingaremaintained for additional grafts when a new flush of growth occurs.
 
A new 
disease of Cajanus was seen at Delhi, ard at Deeg and Kanpur in UttarPradesh. Gross symptoms resembled those of Fusarium wilt,can be discerned only by careful and the two diseasesexamination. The disease isnew a collar andstem rot, caused by Phytophthora sp. 
It occurred only in plantings that had been
subjected to flooding fora period of 2 or 3 days (This is not unusual in bundedfields during the monsoon). The pathogenicity of the fungus wasrepeatedly by inoculating healthy Cajanus proven

stems and by infesting soil. A paperon the occurrence of the disease, symptomatology, pathogen identification,
etiology and resistance is being prepared.
 

Kharif- 1968 
Phaseolus aureus (Mungbean)
 
The mung germplasm was screened for resistance to several diseases under'fieldconditions at Delhi. 
In each disease, further testing under controlled
screen-house conditions will be essential before resistance can be identified
 

with certainty.
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-Sixlines were free from yellow mosaic, 48 were free from leaf crinkle
 
(sispected virus), 7 were free from top necrosis (cause unknown), and 7 were free
 
from bacterial blight. Eleven lines were identified that had some resistance to,
 
all the diseases.
 

some 30 single plant selections were made in 1967 on the basis of multiple
 

disease resistance. In 1968, 4 selections were free from yellow mosaic, 7 were
 
'free from leaf crinkle, 25 were free from top necrosis (cause unknown), and 27
 

were free from bacterial blight. These selections will be used for crossing in
 
1969.
 

The varieties of mung in the coordinated trials were scored for disease re­
sistance at several locations. No important departures from previous 'years'
 
performance was noted. Cercospora leaf spot was serious at two locations in Uttar
 

There was considerable variation in susceptibility
Pradesh for the first time. 

ampong varieties. 

Seed of mung variety T-51 was treated with several fungicides and planted at
 
None of the treatments
7 locations. Results were received from 4 locations. 


resulted in increased germination.
 

Mung variety T-2 was sprayed at 10-day intervals with 5 different foliar 
fungicides at 6 locations. No treatment effectively controlled foliar diseases
 
at any of the 4 reporting locations. The 10-day interval was apparently too long 
for monsoon conditions. The trial will be repeated with a shorter interval and
 
the addition of stickers.
 

Phaseolus mungo (Urd)
 

Some 400 lines of urd germplasm were screened for resistance to several
 
diseases under field conditions at Delhi in 1968. The screened material included
 
some single plant selections (based on disease resistance), made in 1967. Thirty
 
lines were free from yellow mosaic, the most serious disease of urd in India.
 
Seven lines were identified as having resistance to several diseases. They must
 
be tested under controlled conditions.
 

The urd varieties in the coordinated trials were screened for disease re­
sistance at several locations. No. departures from previous years' performance was 
noted. Leaf spot diseases (primarily Cercospora), were serious at two locations' 
in Uttar Pradesh. Variation in varietal susceptibility was noted.
 

Treating urd variety T-27 with any of several fungicides did not significantly 
-increase germination at any of 4 locations. 
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Vigna sinensis (Cowpea)
 

The germplasm of cowpea (about 1200 lines), was screened for disease
 
resistance at Delhi under field conditions. Bacterial blight was serious and 137
lines were free from the disease. 
Top necrosis (cause unknown), was serious.
 
Some 50 lines were free of both diseases and will be tested for resistance to
 
bacterial blight under controlled conditions.
 

Seed of cowpea (variety Meshed), were treated with several fungicides and
 
pl-anted at 7 locations. Of 4 locations reporting results, several fungicides
 
significantly increased germination at two locations. Captan was as effective as
 
any treatment and has been recommended since it is readily available.
 

Pisum sativum (Pea) 

Several tests were conducted with peas, including variety tests and time of
 
planting experiments. No serious diseases occurred and no significant results for 
pathology were obtained. A trace of pea streak was present and the virus was 
mechanically transmitted to healthy plants. Varieties Bonneville, Bridger and 326 
yielded best. Varieties Early Badger, Early December and Early Frosty yielded 
poorly (They flowered after very little vegetative rowth when planted at Delhi 
on October 6).
 

Important diseases of unknown etiology. 

In the past 2 years several diseases (causing serious damage to urd, mung, 
cowpea and Cajanus), have occurred, with which we have been unable to prove the 
association of a specific pathogen. In each case, many isolations from diseased 
plants, or grafts between diseased and healthy plants, as appropriate, have been
 
made in attempts to identify the pathogens involved. Lacking effective facilities,
 
all attempts to prove pathogenicity must be done under field conditions with the
 
accompanying uncertain results. A screen-house has been constructed and should be 
useful during the kharif season for virus work, but the lack of glasshouse
 
facilities precludes important off-season work with kharif crops. Growth chambers
 
have been ordered to extend the pathology work on Cicer into the off-season and to
 
study the important effects of environment on Cicer wilt. Generally, the lack of
 
minimal facilities has greatly retarded important work in pathology.
 

Papers and Publications 

F. J. Williams; J. S. Grewal and K. S. Amin, 1968. Serious and New Diseases, 
of.Pulse Crops in India in 1966. Plant Disease Reporter 52:300-304. 

* F. J. Williams and J. S. Grewal. Screening the'world genetic stock of pulse 
crops for disease incidence and identification of sources of resistance for the 
utilization in breeding programs. Proceedings Second Annual Workshop Conference 
on Pulse Crops, New Delhi, April, 1968.
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F. J.'.Williams. Present status of pathological studies in respect of
virus diseases with special reference to mung, urd, cowpea, and sterilitymosaic of arhar. Proceedings Second Annual Workshop Conference on Pulse Crops
New Delhi, April 1968. 

F. J. Williams. Plant Diseases. Annual Conference., Office of Agricultural
nmr-lopment, USAID/India. 1968.
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Cicer arietinum (Chickpea)
 

JWilt - Fusarium wilt of chickpea was not severe in our plantings at New 

Delhi in 1967-61,and no differential response was evident in a replicated trial 
of 18 varieties. 

The chickpea germplasm was screened for resistance to wilt under field
 
conditions at Hissar, Haryana. From 5,000 lines, 220 were selected as possibly
 
resistant to wilt (Figure 45). They were planted in the same field in 1968-69
 
and are being rated for resistance again.
 

Of over 100 isolates of Fusarium sp. from wilted chickpea plants made during
 
1967-68, only three were pathogenic. Of these, the most pathogenic isolate has
 
maintained pathogenicity in pot culture experiments, but was not pathogenic in
 
one field test at New Delhi. Work is continuing to find the conditions necessary
 
for pathogenicity.
 

Blight - Ascochyta blight was epiphytotic on chickpea in Punjab in 1967-68.
 
Varieties that had been developed as blight resistant were susceptible and wide­
spread damage occurred (Figure 46). The pathogen was isolated from each of 60
 
varieties of chickpea growing at Gurdaspur, Punjab. The isolates formed several
 
morphological groups on PDA. Spores from all isolates were mixed and 160 varieties
 
and lines of gram germplasm inoculated at New Delhi, and 1,500 lines inoculated
 
at Gurdaspur in 1969. Inoculation at Gurdaspur was ineffective. At New Delhi,
 
all but two exotic lines were susceptible. Crosses between the two exotic lines
 
and susceptible varieties have been made and the F2 material will be evaluated at
 
New Delhi in 1969-70. There is evidence of 2 or more races of the pathogen.
 
Current research includes studies of race flora, selection of differential
 
varieties for identification of races and genetics of disease resistance.
 

Time of planting - Disease incidence was unSfected by time of planting of
 
chickpea variety NP-58 at New Delhi when plantings were made fortnightly from
 
September 23 to December 1. Disease incidence was low. Yield was highest from
 
the October 6 planting.
 

Effect of irrigation - Irrigation of NP-58 chickpea growing on ridges or
 
plane surface caused premature death of plants at New Delhi. The plants were in
 
pod-filling stage and the heavy clay soil contained sufficient water when
 
irrigated. Ridged, non-irrigated plots yielded 30% more than plane surface,
 
non-irrigated plots. Yields from irrigated plots, either ridged or plane surface,
 
were less than half that of the ridged, non-irrigated plots. The premature death
 
of the plants was probably due to asphyxiation of roots.
 

Cajanus cajan (Pigeon pea)
 

Wilt - With evidence that resistance to pigeon pea wilt is location dependent,
 
(indicating pathogen races),. over 600 isolates of Fusarium udum were made from
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Figure,-15. Relative resistance to chickpea wilt among germplasm lines at
 
" issar, (Haryana), India.
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Figure 46. Ascochyta blight on' varieties PB7, S26 and C104 at Ludhiana, Punjab 
in 1968. 



specimens collected throughout the maj.. v ea sLUn.areas. uurrent re­search includes attempts to prove race existence,.identficatonf differential

varieties, and race distribution. 
 tin.fdffrn.a
 

Yellow mosaic - Many reciprocal grafts between healthy and yellow mosaic

affected plants were made at Hyderabad. Because of a high incidence of yellow
mosaic in the controls, the viral nature of yellow mosaic was not proven.
 

Phyllosticta leaf spot - A leaf spot disease of pigeon pea, caused by
Phyllosticta calani, was seen at several stations in Uttar Pradesh in 1968. 
The
disease was not serious, but could become damaging during the monsoon.
 

New diseases - A new disease of pigeon pea, suspected to be virus induced,
was seen at Hyderabad. 
 Symptoms include leaf rugosity and malformation.

Reciprocal grafts between healthy and diseased plants were unsuccessful.
 

A new collar and stem rot disease of pigeon pea was found at New Delhi, at

Deeg and Kanpur, Uttar Pradesh. Gross symptoms of wilting and death resemble
those of Fusarium wilt and the two diseases could be confused (Figures 47 and 48).
The disease is caused by an undescribed species of Phytophthora. It was found
only in plantings of variety T-21 that had been subjected to flooding for a
period of 2-3 days. Such flooding is 
sommon in bunded fields during the monsoon.

The pathogenicity of the fungus was proven repeatedly by inoculating healthy

plants. A paper describing the disease and the pathogen is being prepared.
 

Phaseolus aureus (mungbean)
 

Resistance of varieties 
- The Varieties in the coordinated trial at New Delhi were evaluated for disease resistance (Table 115). Yellow mosaic was more severein 1968 than in 1967, and varieties T-44, T-51, and Koparagaon were more severely
affected in 1968. 
No other significant departures from previous performance were
noted. Varieties 24-2, 24-3, and BR 2 
were most resistant to all diseases present

at New Delhi in 1968.
 

Leaf crinkle and top necrosis (Figure 49) are suspected to be virus diseases.

Yellow mosaic is caused by a whitefly vectored virus. Bacterial blight is caused
 
by Xar,thamonas sp.
 

The mungbean varieties in the coordinated trial at Hardoi and Etawah, U.P.
 were evaluated for resistance to leaf spot diseases (primarily Cercospora), during

the last week of August, 1968 (45 days after sowing). The data are presented in
 
Table 116.
 

Resistance of Rermplasm -
The mung germplasm (681 lines), was evaluated for

resistance to several diseases under field conditions at New Delhi in 1968.

Lines selected for disease resistance are listed in Table 117.
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Figure 47. Phytophthora stem rot of Pigeon pea (Field view). 
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Figure 48. Phytophthora stem rot of Pigeon pea (Close-up) 
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r ble 115. :,"Disease ratings o6f mungbe an",'New Delhi, 1968.' 

Disease Index-K 

Variety Yellw Mosai /':Leaf Crinkle Top.Nec'rosis -. Bacteria Blight 
D 156 6.8- 2.0 7.0 3.5 

T-l 	 2.0 1.5 5.5 3.1T-2 5.8. 3.0 5.8 11. 
.1 6.6 3.1T-44 	 3.5 

T-51 4.3 1,8: 5.8 3.5 
No.305 61265 -2.'6 ~O 
24-2 2.0 1. 1. 1.3 
24-3 2.0 1.35 1. 5 
BR-2 2.8 2.1 2.6 3.3 
RS-4 6.5 2.3 7.0. 3.6 
Hybrid.45 41.8 2.0 65 2.8 
Kopargaon 3.3 1. 8.0 3.3 
Jalagon 781 7.0. 1.3 6.6' 3.5 
ST-7 3.0 2.8 1.0 2.8 

_ Mean of 6 replicates, based on 1 - 9 rating;.1 = healthy, 9 = all dead. 

Table 116. Comparative resistance of-mungbean varieties to Cercospora leaf spot 
at Haiol and Etawah, U.P. 

Disease Index
 

Variety 	 Hardioi Etawah:
 

Kopergaon 	 .++ : A 
B-1 +4. +--­
T-2 +1+ I+I-
No. 305 +--, ' +4 
T-441 4 . + 
BR-2 ++ +4 
24-2 4 
241-3 	 +
D45-6 	 ,.-s­
Hyb-15 	 + 

1_/	Leaf area destroyed was 15-25%on mature leaves in varieties T-2. 
No. 305, and B-I at Etawah. ' 
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Figux'e 1+9. Top necrosil. of mutng. The same symptoms wer'e seen on urd and cowpea. 



Table.117. 	Mungbean lines selected at New Deli in 1968 for possible diseas 2 

resistiane.li 

Disease Rating
 

Accession No. 2YellowMosaic Leaf Crinkle Top Necrosis Bacterial Blight 

48-113-98 1.5 2.0 2.0 2.0 
48-069-271 2.0 2.0 2.0 2.0 

2.0
48-069-326 	 2.0 2.0 4.0 

2.0
48-069-328 	 1.0 2.0 1.0 


48-069-329 2.Q 2.0 2.0 	 3.0
 
1.0 	 1.0
48-069-336 i2.0 2.0 

48-069-351 1.0 1.0' 1.0 2.0 
48-069-353 1.0 1.0 1.0 3.0 
48-069-364 1.0 3.0 3.0 4 0 
48-069-365 '2.0 2.0 2.0 2.0O 

_/ Disease 	rating on 1-9 scale; 1I= free .of'disease, 9 = dead. 

Seed treatment - Seed of T-51 mung was treated with several fungicides at 

recommended rates (see Vigna sinensis - seed treatment) and planted in replicated 

trials at New Delhi, Hyderabad, Jabalpur, Pant Nagar, Coimbatore, Ludhiana, and 

Hissar. Data were not reported from Coimbatore or Hissar. Of the trials reported, 
no treatment significantly increased germination in comparison to untreated 
controls.
 

Foliar spray - Variety T-2 mung was sprayed five times at 10-day intervals 

with Captan, Zineb, Manzate D, Fytolan or Aureofungin at recommended rates. The 

first spray was applied 30 days after planting. Data were reported from New Delhi, 

Ludhiana, Pant Nagar, Hyderabad. and Jabalpur. None of the treatments effectively 
controlled foliar diseases at any location. The trial will be repeated in 1969
 

with a 5-day interval. 
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Phaseolus mungo (urd)
 

Resistance of varieties - The varieties in the coordlnated trial at New
 
Delhi were evaluated for disease resistance and the results are in Table 118.
 

Table 118. Disease ratings of urd bean varieties, New Delhi, 1968.
 

UI:- Disease Index
 

Variety Yellow Mosaic Leaf Crinkle Top Necrosis Bacterial Bliht 

T-9 4.6 1.6 6.0 2.0
 
T-27 1. 6 2.0 4.0 1.16
T-65 ':i .. 1.6 .3.1 4.0 "2.0 

166 7. 6 1.6 7.5 2.0
 
No. ll- 1.3.1 1.3
;.:A,0- 2.0 

D'6-7 7.0 1.5 7:.5 2.0
 
Sind Khedall 7.0 1 .6 ".7.6j: ' 2.0
 

BR-613 3. 2.04.20 
BR-6. 2.6 2.1 5,0 2.0
 

No'. 55 6.5 V 6 :60 1.5
 
N 212 8.0 .7.715 2.0
 
Khargon 3 7.5 1.5 7.5 2.0
 
Mash - 48 1.6 3.3 .6 1.6

No. 355 1.0 4.0 , 2.0 . 

Mash 41-13 1.3' 2.3 -2.5 1.
 
NP-14 2.0 3.3 4.32.
 

_/ Disease index based on 1-9 scale; 1 no disease, 9 = plants dead. 
Mean of six replicates.. 

Yellow mosaic, leaf crinkle and bacterial blight ratings at New Delhi were 
generally less in 1968 than in 1967, and 1967 data should be considered in
evaluating resistance and susceptibility (see page 176 of Progress Report Number
 

5, 1967). 

Combining 1967 and 1968 data, varieties T-27, T-65, and No. 1-1 are among
the most resistant and varieties No. 55, N212, and NP14 among the most susceptible 
to yellow mosaic tinder field conditions. Varieties Mash 48, 41-13, and 35-5 mayi 
be resistant, but have not been evaluated under severe conditions. 

Leaf crinkle was less evere at New Delhi in 1968 than in 1967, but no
 
variety was free of the disease either year.
 

Top necrosis (cause unknown) was severe at New Delhi in 1968. Varieties No...
 
1-1, 35-5, Mash 48, and Mash 41-13 had lowest ratings for this disease.
 
Resistance to top necrosis and yellow mosaic are in the same varieties. No
 
variety has resistance to top necrosis, leaf crinkle and yellow mosaic.
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evaluated for - The urd germplasm (398 lines), was
Resistance of germplasm 

to yellow mosaic and top necrosis under field conditions at New Delhi 
resistance 

selected for resistance are listed in Table 119. 
in 1968. Lines 

in 1968 for possible disease 
Urd bean lines selected at New DelhiTable 119. 
resistance.
 

Disease Index i'
 

Leaf crinkle Top necrosis acterial bight"

Yellow-mosaic
Accession No. 


1 12 1-49-069-2-1 
1
1: 3
49-069-13-1 

1 1.
2
49-069-144-1 


1 1
2 1
49-069-151 

1 1 .3 .3

49-069-162 
3 149-069-205 1 1 

on 1-9 scale;, 1=.no disease, :9 plants dead.
-Disease index based 

of several 
Seed treatment - Seed of urd variety T-27 was treated with any 

(see Vigna sinensis, seed treatment).
and planted at several locationsfungicides 

As in mung, no treatment significantly-increased germination 
in comparison to the
 

control at any reporting location.
 

Vigna sinesis (cowpea)
 

was treated with any of
Seed treatment - Seed of cowpea variety Meshed 

at several locations. Plantsfour replicationsseveral fungicides and planted in 
10 days after sowing. Several treatments increased germina­

emerged were counted 
and Pant Nagar. The

tion in comparison to the untreated control at Ludhiana 

lata is presented in Table 120.
 

The varieties in the coordinated trial at New Delhi.-Resistance of varieties 

The results
 

were evaluated for resistance to bacterial blight and top necrosis. 


are in Table 121.
 

The cowpea germplasm (1,100 lines), was evaluated
Resistance of germplasm ­

for resistance to bacterial blight and top necrosis (cause unknown), 
at New 

Delhi in 1968. Under field conditions 45 lines were resistant to both bacterial 

blight and top necrosis. Their accession numbers are: 9, 14, 31, 80, 82, 92, 

136, 146, 149, 150, 154, 187, 189, 271, 431, 467, 498, 576, 
588, 591, 592, 593P
 

673, 702, 706, 739, 878, 882, 908, 909, 915, 922, 953, 
962, 963, 1174, 1199,


597, 

1251, 1265, 1282, 1325, 1345, 1366, 1400.
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iae.e ±2o. -Effect of seed treatment on germination of cowpea , variety Meshed, 

at Ludhiana and Pant Nagar in 1968. 

Ludhiana 	 Pant Naar: 

Treatment 	 %Germination Sig. %Germination Si-. 

Captan 85 a 93 a 
Thiram 85 a 90 a 
Vitavax 84 a 92 a 
Ceresan M 83 87a 	 a 
Chloroneb 82 a, 86 a 
Copper Carbonate 81 a; 93 a 
Panogen 15 1.78 ab 83 a
Control 7 b66 be 
PCNB 71 be 70 b 
Busan 72. .65' 59 a 

Means followed by a- conmonletter arenot different at the 1% 
confidence interval according to: Duncan' ! S multiple range test. 

Table 121. Disease ratings of, oowpea varieties at New Delhi in 1968. 

Disease Rating _/ 

Variet 	 Top Necrosis Bacterial, BlighW 

T-2 3.8 2.8 
5826r3 2.0 3.6 
K-I 	 6 8 3.1 
K-14 6.0 3.1 
Meshed 7.8 6.8 
BE-7 8.3 7.6 
Early Ramshorn 8. 5 7'06 
NP-2. 6.,5 5.5­
RS.-9 6.5 5.0
J.C.-lO 6.8 5.3 

_/ 	 Mean of 6 replicates. DiseaseI rating on l'-9scale; 1 =.no disease,
9= plants dead. 

Top necrosis is of unknown etiology, bacteria: bli*t is: caused by 
Xanthamonas sp. 
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When 56 lines that were free of bacterial blight in the field were inoculated 
while growing in pots, 25 were resistant, 8 were tolerant, 16 were heterogeneous 
and only 7 were susceptible. A paper on testing procedure and results is being 
prepared by Dr. P. N. Patel and J. K. Jindal, Plant Pathology Division, IARI, 
New Delhi. Susceptibility ratings of all lines are available from the project 
coordinator.
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ENTOMOLOGY
 

K. E.Gibson-

A. K. Raina
 
Miss V. Motwani
 
AICPP/IARI
 
H.P. Saxena
 
S. Kumar
 
Prasad Sircar
 
Miss Amrit Phokela
 

Rabi 1967/68
 

During the first four months of 1968, the three rabi or winter crops that had
 
been planted in October and November, 1967, were given normal cultural care,
 
experimental insecticide sprays were applied for insect control, and harvest of
 
the mature seed was completed during the latter part of April and early May, 1968.
 
The three crops were gram (chickpeas), dry peas, and lentils. Foliar sprays of 9
 
different insecticides were applied to chickpeas for control of bruchids in the
 
field, and for pod-borers; to dry peas for bruchids and a dipterous leafminer and
 
to lentils for bruchids and aphids.
 

Bruchid damage and pod-borer damage in all the experimental chickpea plots
 
was very low, including the untreated-checks, and there were no significant
 
differences in the amount of seed damage due to bruchids or pod-borers, between
 
the various insecticide treatments. Low damage in check plots may have been due
 
to spray drift into them, when applications were made on windy days to other plots.
 

The dry pea plots also showed relatively little bruchid damage in either
 
sprayed or check plots. The damage ranged from approximately one, to slightly
 
over two percent in the seed samples. Yield records from dry pea plots sprayed
 
for leaf-miner control, showed all treatments except one (Metasystox), to have
 
produced appreciably higher yields than the untreated checks.
 

The incidence of bruchid damage was also very low in the seed from the
 
experimental lentil plots, including untreated checks.
 

The lentil plots sprayed for aphid control showed from about 2L to 3 times 
greater yields than the check plots. Since the aphid populations never built up
 
to appreciable numbers, the beneficial effect must have been due to the control of
 
some insidious and unknown pest.
 

/ oined the All India Coordinated Pulse Pr0ject in JUly, 1968.
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During the latter part of January, February, March, and early April, a pro­
sativus,gram of sweeping the above crops, as well as a planting of Lathyrus was­

on thesecarried on, to quantitatively determine the incidence of adult bruchids 

crops in the field. From 19 January to 9 April, 1968, bi-weekly sweepings were 

made in all four crops, totaling 50,500 sweeps for the entire period. It was
 

definitely established that bruehid adults were present in all four of these
 

While not present in large numbers, neverthe­crops during the sweeping period. 

less these field infesting bruchids were a proven, potential source of infestation
 

of mature seed when it was harvested and brought into storage.
 

Kharif 1968
 

During the kharif season of 1968, four granular systemic insecticides were
 

tested at four rates as soil treatments for the control of flea beetles (Madurasia
 
of pulse crops in theobscurella Jacoby),. which are a perennial, serious pest 

kharif season, fromthe time the plants first emerge from the soil, until about 

two months later. The insecticides used were Disyston. Solvirex, Temik, and 

Thimet. The rates 1/2, 1/2, of actual toxicantapplication were 1, 1 and 2 pounds 

per acre. These materials caused some phytotoxic symptoms in the plants grown on 

treated plots. The symptoms did not appear to be serious, consisting of tip and 

edge-burning of the foliage, and the plants soon apparently outgrew them. Flea 

beetle control was quite satisfactory; there was some early leaf injury, but it 
response to thesewas insignificant. Somewhat later there was an. amazing growth 

granular, systemic insecticide soil treatments, and the plants on treated plots 

outgrew the untreated check plots. This cannot all be attributed directly to 

insect control, and is a matter of considerable interest. A heavy infestation of 

soil nematodes was discovered before the plants began to mature, and resulted in 

the early death of many plants which greatly reduced yield in certain areas. The 

startling results of this experimental work justify its being repeated again next 

year. 

A foliar spray of DDT (0.75 pound actual toxicant per acre) plus Thiodan
 

(endosulfan) (/.50 pound per acre) also proved very effective against these flea
 
beetles.
 

Experipents in field bruchid control on both oowpeas and mungbeans, indicated. 

that of five insecticide treatments used, the most promise was shown by Thiodan, 
or a combination of Thiodan and DDT. 

Laboratory experiments testing Bromodan, a chlorinated hydrocarbon, formulated 

as both a five percent dust and a 50 percent wettable powder, as a protectant for 

mature pulse seeds in storage, against bruchid attack, have shown the material to 
have much promise. When used at the rate of 1/2 to 1 gram of actual toxicant per 

kilogram of mature seed, and intimately mixed with the seed, it kills 95 to 100 
percent of bruchids infesting the seed in 24 hours. It has no ovicidal properties, 
but does have a relatively long life, and is very effective against both adults 
and larvae. It shows much promise in keeping infestations from building up to 
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large numbers, or even surviving, in lots of mature seed. It is relatively safe 
material, having an acute oral LD-50 of approximately 5000 milligram per kilo­
gram of body weight, according to the producers, Hoechst Pharmaceutical Co. of 
West Germany. Research work on this promising material will be a major 
entomological effort in the immediate future. Availability of this material 
appears to pose a problem. 

Screening germplasm for insect resistance resulted in one line of cowpea 
(Accession 62-069-00576) with considerable field resistance to several insects 
(flea beetle, leafminers, lepidopterons larvae, jassids) as well as being free 
of virus symptoms. 

A variety of lentil from Iran with reported resistance to bruchid attack 
was found to be resistant to Callusobruchus maculatus- larval penetration but not 
to C. chinensis.
 

A black light (2C% ultra-violet light) insect trap has been operated nightly 
throughout the year in various pulse crop plantings. The insect catches are 
sorted; series of the various species, genera, families and orders of insects, 
pinned and labelled for the Project insect collection, the excess stored for 
future reference, and 112 different lots of economic insects have been sent to
 
the National Museum in Washington, D. C., and identifications made and returned
 
for the Project files.
 

Papers and Publications
 

K. E. Gibson. Identification of pest problems of pulse crops. Proceedings 
Second Annual Workshop Conference on Pulse Crops, New Delhi, April, 1968. 

-K.E. Gibson. Research on pulse insects. Annual Conference 1968. Office 
of Agrioultural Development, USAID/India. 
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Rabi 1967-68 

1. ObJective - To determine wheter or,not any of .;9l lines- of:,chickpea 
germplasm had any tolerance or resistance to inseot-attack".particularly the 
gram pod-borer (Heliothis armigera).
 

The original planting of these lines was accomplished on 3 and 4 October,
 

1967. Some replanting was necessary, and was done between 25 and 27 October, 1967.
 

After these lines were harvested in April, 1968, 50 were selected showing
 

pr.omise of having resistance or tolerance to pod-borer attack which merit further
 

screening.
 

2. ObJective - To determine the effectiveness of insecticide applioations.); 
in the field for bruchid control. 

Nine insecticide applications, plus an untreated check, were made. There
 

were three applications; the first on 20-21 December, 1967, the second on 10
 

January, and the third on 24 January, 1968.
 

After harvest, 2000 seed from each treatment were examined for bruchid,
 

damage, and the seed yield of each treatment determined. The results are shown 

in Table 122.
 

Bruohid damage to chickpea seed and yield reoords for all insecticide
Table 122. 
treatments applied as field sprays, New Delhi,.India, Rabi 1967-68. 

K No.seed examined and 
bruchid damage to seed 

Yield 'Grams of V 
Seed per treatment
Treatment Seed Damaged 


DTI - 1 lb/acre 2000 0.1 3060 
DDT - 2 lb/acre 2000 0.05 2780 

Diazinbn - 1/4 lb/acre 2000 0.05 3530 
Diazinon - 1/2 lb/acre 2000 0.05 3067 
Dimecron - 1/4 lb/acre 2000 0.05 2659 

Dieldrin - 1/2 lb/acre 2000 0:0 2969 
BHC - 1 lb/acre 2000 0.05 4571 
DDT+BHC - 1 lb + 2 lb/acre 2000 0.1 3277 
Thiodan - 1/2 lb 2000 0.0 2101 
Check 2000 0.1 2388 

,
_/ Acreage per treatment "0.018::acre . 
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The percent of damage to the seed from bruchids was very low. Indications 
are that chickpeas represent one of the least favored hosts of this insect. The 
real concern is how many bruchids are brought into storage from the field, and 
how fast they multiply. 

There are some rather wide differences in yield, but probably not due to 
treatments. One of the two lowest yields was in the check, but the other was in
 
the Thiodan treatment, which has proved quite effective against other insects. A
 

somewhat spotted, high saline content of the soil was probably at least partially
 
responsible for confounding the issue.
 

3. Another set of chickpea plots in this same planting was given two 

applications of sprays for experimental pod-borer (primarily Heliothis armigera) 
control. The first application was made on 27 February and the second on 25 
March, 1968. There were nine insecticide treatments plus the check. 

Harvest was started on 22 April and completed the first week in May, 1968. 
After harvest, 2000 seeds per treatment were examined for insect damage, and the 
yield records per treatment determined. The results are shown in Table 123. 

Table 12,3. 	 Insect damage and yield records in chickpea plots which received 
insecticide sprays for pod-borer control, New Delhi, India, rabi, 
1967/68. 

% % Yield-Grams 

No. Seed Bruchid Pod-borer of seed per
 
Treatment 	 Examined Damage Damage Treatment 

DI - 1 lb/ac. 2000 None 0.8 6939 
DDT - 2 lb/ac. 2000 None 0.7 5240 
Diazinon - 1/4 lb/ac. 2000 None 1.4 6869 
Diazinon - 1/2 lb/ac, 2000 None 1.3 6220 
Thiodan - 1/2 lb/ac. 2000 None 0.4, 7728 
Thiodan - 1 lb/ac. 2000 None 0.5 800 
Carbaryl - 1 lb/ac. 2000 None I1.1 8099 
Carbaryl - 2 lb/ac. 2000 None 0.6 8756 
Dimethoate - 1/2 lb/ac. 200 None 1.2 6150 
Check 2000 None o.6 6047 

.. Acreage 	per treatment - 0.018 acre
 

There are no significant differences between the pod-borer damage figures for 
the various 	treatments. The damage figures are quite low, even in the checks. 
There may have been some spray drift, which affected the check plots, since they
 
were randomized among the treated plots. Certainly the damage figures in all the 
treatments are low enough to indicate they were effective against the pod-borer, 
which is ordinarily quite a devastating pest in this crop. 
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These seed samples, a.Zaen at harvest time, showed.no evidence of bruchil
 
4damage.
 

The yield for the untreated check plots was about half-way between the twoi
 
extremes of yield. Differences are probably due to factors other than insecti­
cide applications for insect control.
 

4. Dry pea plots were planted on 21 November, 1967, for experimental
bruchid control in the field, and for leaf-miner control experiments.
 

For bruchid control, the same insecticides were used as on the chickpeas.

Three spray applications were made; the first on 25 January, the second on 9
 
February, and the third on 29 February, 1968.
 

Harvest was completed on 20 April, 1968, and 2000 seed from each treatment
 
were examined for both bruchid and leDidopterous larvae ('primarily Heliothis,:::.

armigera) feeding damage. Seed yield records were also obtained, and both the
 
damage and yield records are shown in Table 124.
 

Table 124. Insect damage and yield records of dry pea plots which received 
insecticide sprays for bruchid and pod-borer control, New Delhi, India, 

rabi, 1967/68.
 

Yield-Grams 
Bruchid Lepidopterous' of seed per


Treatments 
 e larvae'damage Treatment 

DDT - 1 lb/ac. 069 6.1 6528 
DT - 2 lb/ac. i'. *i 7.2 6076 
Diazinon - 1/4 lb./ac. i'. 2.. 
 7.8 9162
 
Diazinon - 1/2 lb/ac. . 2.2 - .2 7625
 
Dimecron - 1/4 lb/ac. 2.0 .56 6709
 
Dieldrin - 1/2 lb/ac. -.7 6.7" 7479 
BHC - 1 lb/ac. 
 2.3 8. 3 6272
DDT + BHC - 1 lb + 1/2 lb/a. 1.8 7e7 4288 
Thiodan - 1/2 lb/ac. 2. 1 7.5 5863
Check 
 256 
 7.29
 

V Acreage of each treatment - 0.023 acre. 

Bruchid damage in the field was at a low level, but the treatments were not
 
significantly below the checks. 
The same was true of the lepidopterous larvae
 
injury. The yields are not consistent with treatments or application rates. Plant
 
stands were irregular, and this is doubtless reflected in yield differences.
 

A portion of these pea plots was also used for experimental control of a

dipterous leaf-miner of peas, Phytomyza horticola Gourean. Two applications of 
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s~iinsecticides were made, 'After harvest, seed samples were examined for inseot
 
injry, an. yield 'records were taken.' Results are shown in Table 125.
 

Table 125. Insect damage and yield records of dry peas which received insecticide
 
sprays for leaf-miner control, New Delhi, India, rabi, 1967/68.
 

% % Yield-Grams
 
Bruchid Lepidopterous of seed per


Treatment Damage larvae damage Treatment
 

Diazinon - 1/2 lb/ac. 1.3 .9 7861
 
Dimecron - i/4 lb/ac. 28 
 7.1 6737
 
Thiodan - 1/2 lb/ac. 1.7 9.1 7605
 
Maathion - 1 lb/ad. 5.52.0. 6923
 
Metasystex - 1/2 lb/ac. 2.9 9.0 5969
 
Dipterex - 1 1/2 lb/ac. 2.2: 7.3 
 7557
 
Check 
 2.5 7.7 5970 

_ Acreage of each treatment - 0.017 acre. 

There was more damage attributable to feeding by lepidopterous larvae than to
 
bruchids, although the figures for both were relatively low. There was insufficient
 
consistency, when the treatments were compared with the checks to definitely
 
establish the value of any of the treatments for either kind of insect attack. It
 
may be necessary to use higher dosage rates tO determine the effectiveness of the
 
.materials.
 

The yields from all treatments except Metasystox are appreciably higher than
 
the untreated check. This reflects a corresponding difference in foliage damage

occasioned by leaf-miner larvae, observed prior to maturity of the plants.
 

5. Lentil plots were planted on 16 November, 1967, .and two insecticide
 
applications were made for experimental bruhid and aphid control. No significant

aphid infestations materialized, but the planned insecticide applications were
 
made, and after harvest on 22 April, 1968, seed samples from both sets of plots
 
were examined for bruchid damage, and yield records were taken. 
The results are
 
shown in Tables 126 and 127.
 

The incidence of bruchid damage to-the seed was very low in both sets of
 
experiments. The highest incidence was in-the untreated check plots, but the
 
differences were not statistically significant. Damage from other insects was
 
greater, but with one exception was under one percent in all cases, and there
 
were no significant differences.
 

In the bruchid control experiment, yields in.both DDT treatments, the high

rate of Diazinon, and the Thiodan were all significantly higher than the untreated
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Table-1126. ,!:Insect damage and yield records of lentils which received insecticide
 
..sprays for brichid control, New Delhi, India, rabi, 1967/68., 

Yield-Grams'_, 
Bruchid Other insect of seed per

Treatment Damage Damage to Seed Treatment 

D - llb/ac. 0.1 0.2 3685 
DDT-.- 2 lb/ac.. 0 45. 3501 
Diakinon - 1/4Llb/ac. -2110.10.0 0.25 21 
Diazinon - 1/2 lb/ac. 05' ' 0.35 4061 
Dimecron - 1/4 lb/ac. 0. 0.45 2218 
.-,Dieldrin - 1/2 lb/ac. 0.:35' 2426 
BHC - 1 lb/ac., 0.1, _'0.95 2807. 
DDT + BHC 1 lb + i/2 lb/ac ,15 o:',0; 2602 
Thiodan - 1/2 lb/ae. 0-05: 2602. 
Check ". 0.25., . 6 2287 

1/ Acreageof :each treament,-,.009 acre. 
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iTable Insect damage and yield records of lentils which received insecticide
127. 

sprays for bruchid and aphid control, Wew Delhi, India, rabi, 1967/68.
 

Yield-Grams 

Treatment 
Bruchid 
Damage 

Otherinsect 
Damage to Seed 

of seed per 
Treatment 

Diazinon - 1/2 lb/ac. 0.10. 0.65 4662 
Malathon - 1 lb/ac. -.. . 0.05 0.95 3310 
Metasystox ­ 1/2 lb/ac. 0.00 0.30 4732 
Thiodan ­ 1 lb/ac. - , 0.05, 0.85 '3287 
Dimethoate - 1/2 lb/aco'. , " i '!55 1.-- 1,1.05 .3164' 
Check. 0.20 . 0.70 1467 

,Aoreage of each treatment - 0.009 acre. . 

check. In the aphid control plots the increase in yields in-the treated plots over
 
the check plots was outstanding. The highest yield in both sets of plots was in
 
the 1/2 pound per acre Diazinon treatment. This material and application rate
 
merit f rther attention.
 

In view of the low incidence of bruchid damage to check plots, and non­
appearance of an appreciable aphid population, it is apparent the increased yields

from the insecticide treatments reflect,the control of insects or other noxious
 
factors. besld- h'.,nhids and aphids.
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6.. All the entomology plantings of pulse crops were swept routinely twice a 
week(500 net sweeps per crop in five crops each day - 2,500 sweeps each day, or
5,000 per week) to see if incipient bruchid infestations could be detected and 
followed. 

The sweepings were continued to as nearly harvest as possible in all five 
plantings in order that the record of bruchid movement and incidence might be as
 
complete as possible. After the insecticide tests were started in some of the
 
fields, only the untreated check plots were swept. The complete record of the
 
sweepings in the various crops is tabulated below in Table 128.
 

Table 128. 
Record of adult bruchid movement to, and incidence in, five experi­
mental fields of pulse crops, 19 January - 9 April, 1968, New Delhi. 

Number of Bruchids swept in: 
No. of Chickpeas 

Date 
Sweeps 

per crop 
Chickpeas 
Germplasm 

Insecticide 
.,Plots Peas - Lathyrus Lentils 

'19Jan. 
2Jan.,

27 Jan. 
6OFeb. 

500 
500
500 
500 

0 
0
0 
0 , 

0.
0. 

"i. 

0
0 

, ,: 

0 

.?,. 

/ -. 
3 Feb. 
6Feb. 

500 
500 

0' 
00, 

00 
0 

., 
'-.-0 

" - .i 

aFeb. 500 0 ' 0 0 0 
aFeb. 

16 Feb. 
20 Feb. 
20 Feb. 

500 
500 
500 
500 

0 
0, 
0 
4 

-

0,-
0 
0 
0 

..''1 
0 
.0 
'0 

:.. 
- .. 

2 
0l 

0 

22, 
27'Feb. 
1 Mar. 

500 
500 -0' 

0 0P 0. . 

5 Mar. 500 0 0 . 1 .. "15 
8mar. 
9 Mar. 

500 
500 

1_
2-

0 
0 

1. 
3 , 

1 
0 

2". 

16 mar. 
22 Mar. 
27 Mar. 
29 Mar. 
3Apr. 

500pn 
500 
500 
500 
500 

t sm 
1 
9 
1.0 
5'. 

<t 

~17 

w 
0 

, 

. -
1 

4, 
1'0 

1 
-1. 
0 

. 

27 
45 
1 
28 

5Apr. 
9Apr. 

500 
500 

1 
2D 

0 1 
6. 

1 
1 

l14 

-,.Lentil plants too smal. 

Lathyrus plants were very small and growing close to the ground, 

* to sweep.
 

without 
any evidence of buds or blooms, so sweeping of this crop was discontinued 
until 20 February 1968. 

5/ The chickpea gernplasm plots were not swept on this date, 
Sweepings were not made on this date. 
Only 250 sweeps were made in the chickpea insecticide *pots.,
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During the entire sweeping period from 19 January to 9 April, 1968, inclusive, 
a total of 50,500 sweeps were made in the five plantings placed under observatii:' 
A total of 272 adult bruchids of various species was swept from these crops during 

the stated period.. This probably does not seem very impressive for the number of 

sweeps made. However, it is felt some very interesting trends and facts were 

discovared, and that the sweeping program was definitely worth while. 

7. Examinations of the blooms of pigeon peas at various locations throughout 

India where this pulse crop is grown, have shown that. a black chrip, Taeniothrips
 

migricornis Schmutz, heavily infests these blooms. Some exploratory work with
 

insecticides was done at Hyderabad, India in December, 1967, by spraying the
 

plants, and particularly the blossoms, to see if any control or population reduc­

tion in the blossoms could be effected, and if any control would be reflected in
 

yield differences. The materials used were Diazinon, Dieldrin, Dimecron, Dipterex
 

(Trlchlorfon) and Metasystox. Results were inconclusive, and it is planned to do
 

additional work on this insect next season, to resolve its status as a pest and 
possible control.
 

8. Some exploratory work with Bromodan, a relatively new chlorinated hydro­

carbon insecticide, produced by Hoechst Chemical Company of West Germany, used as 
a protectant for mature, stored pulse seeds against bruchid attack, has been 
initiated. This material has shown considerable promise when used as a 5%dust 

at the rate of 2 grams of the dust per kilogram of seed, and shaken into, and 
thoroughly mixed with the seed. The material is relatively inexpensive; compara­
tively safe, so far as hazard to human health is concerned, and has a long 
residual life. If it continues to prove as effective as preliminary experiments
 

indicate, it is possible the combination of a Judicious spray program in the field,
 

and the use of Bromodan as a protectant for mature, stored seed could go a long 
way toward solving the very important bruchid problem in this part of the world. 

Incident and corollary to this work with Bromodan against bruchids, some 
life history and a biological work with the important economic species of brudhids 
.is being undertaken, to determine, if possible, the most effective methods of 
using the Bromodan against them. 



Ehirif 1968 

1. Objective ­ -O determlne the comparative effectiveness of four
different systemic insecticides, applied as soil treatments at planting time, in
granular formulations at four different rates each, for control of flea beetles,
and possibly other noxious insects,attacking cowpeas, mungbeans and urd beans.
 

The common Galerucid beetle of pulse crops was earlier named as Monolepta
nigrobilineata Motsch but some confusion has arisen in the identification because
of its resemblance to Madurasia obscurella Jacoby determined by the U. S. Depart­
ment of Agriculture. It is an important pest of kharif pulses such as cowpea
(Vigna sinensis), mungbean (Phaseolus aureus), urd (Phaseolus mungo), pigeon pea
(Cajanus cajan) and soya bean (Glycine max). 
 The adults e 
 on the leaf lamina

and make holes. The infestation continues throughout the entire crop season.
During 1967, granular systemic insecticides were tried to control this pest.
The same experiment was repeated on a larger scale during Kharif 1968.
 

Granular formulations of Tenik, Thimet, Solverex and Disyston insecticides
 
were applied each in four doses, i.e., 
2 kg, 1.5 kg, 1.0 kg., and 0.5 kg. per
hectare. The application was done just before sowing. 
The insecticide was

applied in the soil just before planting. The plan of the experiment was a
complete randomized design. 
Each treatment had four replications and each plot
had four 6.5 meter long rows. The sowing was done during the first week of July.
The crops used were cowpea, mung and urd. In the dose ofcowpea of 2 kg/hectare
Solverex was not applied because of the shortage of insecticide. The variety of
 cowpea was Rashmi, of mung improved T-2 and of Urd, T-65. 
Observations were
recorded six weeks after sowing. 
Two randomly selected plants were observed from

each row (8 plants per plot). 
 From the top, holes in third, fourth and fifth
leaves of each plant were counted in case of mung and urd. 
In case of cowpea,

holes in third, fourth and fifth leaves were counted from the lower side of the
plants, as there was profuse branching in the upper portion of the plants at the
 
time of observation.
 

When the plants were about half grown a remarkable growth response became

evident in all three crops, and they soon literally "grew away from" the untreated

check plots of the same crops. 
 The plants in the treated plots generally grew
taller, more lush, and had a heavier pod set than the untreated checks. 
There
 
was a growth differential correlated with increased application rates, shown
rather clearly by mungbeans and cowpeas, but rather completely masked in the urd
beans. 
What would probably have been rather clear-cut differences in yield,

between treatment rates, and between all treatments and the untreated checks,
was also masked by a heavy nematode infestation in the field, which caused a

wide-spread but spotty death of plants of all three crops before maturity.
 
The results are shown in Table 129.
 



Control of Galerucid beetle in pulses by granular insectioides,1NX*1
'Tiible.129. 

Delhi, Kharif, 1968.
 

Dose 	 Average number of holes per three leaves
 

Cowpea Mungbean Urd bean
Insecticide KgA/ectare 


48.5 	 38.2
Disyston 	 2.0 69.2

74.2 	 10.0Disyston 1.5 	 5347 

68.4 	 53.0Disyston 1.0 	 67.0 
73.6 116.0 "62.5Disyston 0.5 

- 52.4 .,56.5Solverex 	 2.0 
1.5 67.0 6155.Solverex 


Solverex -1.0 70.6 52--6,
 
Soiverex 05 ,81.9 87.971.7
 
Temik 	 02.0" 65 4 - 72.5 '73.A 

Temik 	 1'5 789 97.0 ' 80.0 
68.5 109.0 ? 102.0Temik 1.0 


Temik 0;05 8.6133. 7 102'.5
 

Thimet 2.0 57_2 52i.7 36 4
 
Thimet ,1,5 72.3 114.7 .35.7
 
Thimet 1.0 . 72.7 107.0 5 .7
 

85.5Thimet 	 0.5 89.8 1842 

76.3 204.2 221.0Control 


In each group of insecticidal treatments, the highest dose of 2 ke/heotare
 

proved most effective. In mungbeans, the average number of.holes (52.7) in the
 

treatment of Thimet at 2 kg/hectare was considerably lower than that of the 
control
 

All four doses of Solverex resulted in reduction in the number of holes
(204.2). 

over the control. In urd, Disyston gave the best results and next to follow ii
 

order were Thimet, Solverex and Temik. In cowpeas, the treatment of Thimet at 2.
 

kg/hectare was responsible for the lowest number of holes.
 

All other cowpea plantings received a single foliar protective spray of DDT
 

and Endosulfan (0.75 pound of DDT + 0.50 pound of actual Endosulfan per acre),
 
about 20 July 1968, for flea beetle control. This combination proved very
 

effective, and gave necessary protection to the plants for a surprisingly long
 

time, considering the frequent monsoon rains that followed its application.
 

2. Objective - To test the comparative value of single applications of'
 

several different insecticides, applied aj foliar sprays to cowpeas and mungbeans
 
for control of bruchids in the field, and to determine any possible residual effect
 
on the harvested, mature, stored seed.
 

Replicated plots of both mungbeans and cowpeas each received single foliar'
 

applications of five different insecticides for bruchid control; the mungbeans in.
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September and the cowpeas in October. The sprays used on the mungbeans included
 
DI, Diazinon, Lindane, Malathion, and Endosulfan. The seed was examined im­
mediately after harvest for bruchid incidence. The insecticides applied to the
 
cowpea plots were DDT, Diazinon, Lindane, Endosulfan, and DDT + Endosulfan.
 

When the cowpea seed and mungbean seed from these trials was harvested, the
 
seed from each treatment of each crop was weighed into three equal lots; one lot
 
from each treatment was kept bagged as an untreated storage check; one fumigated
 
with methyl bromide anci one treated with Bromodan at 2 grams of 50% material per
 
kilogram of seed.
 

The mungbean seed has been examined twice since storage and the results are
 
shown in Table 130.
 

The cowpea seed has also been examined twice since storage and the results
 
are shown in Table 131.
 

Ai examination of Tables 130 and 131 shows that a definite host preference is 
exhibited in these two pulse crops by the two infesting species of bruchids. While
 
not a complete host specificity, it is obvious that cowpea seed is a better host
 
for Callosobruchus maculatus than mungbeans, and that C. chinensis builds up to
 
higher population levels in mungbeans than in cowpeas, wherever the species have
 
been separated and identified, when counted. Generally speaking, C. chinensis
 
appears to be the more abundant species in India. The magnitude of the bruchid
 
populations in the treated lots of seed, where Bromodan was used, were disappoint­
ing, particularly in the mungbeans on 18 December, 1968. The comparatively high
 
incidence was due primarily to C. chinensis. The fumigation with methyl bromide
 
proved surprisingly effective in suppressing the succeeding generations and holding
 
them to low minimums.
 

It appears from these results that, contrary to the belief of some, the
 
methyl bromide may have an ovicidal effect.
 

3. Objective. (a) to conduct some life history with bruohids to determine
 
its biotic potential, and (b) to determine dosage rates of the chlorinated hydro­
carbon insecticide, Bromodan, necessary for effective bruchid control, and to
 
determine the residual effectiveness of this material over a period of six months.
 

(a) Rearing work with bruchids of the species Callosobruchus chinensis,
 
under an optimum constant temperature of 30 degrees Centigrade, has established
 
that an initial infestation of 50 pairs of adults in mature mungbean seed can be
 
responsible, in the course of approximately two months (two generations), for
 
from 30,000 to 50,000 adults and virtual destruction of the seed.
 

(b) An experiment was carried out to determine the residual effectiveness of
 
Bromodan for bruchid control against the species Calosobruchus chinensis infesting
 

1.6'
 



Table 130. Incidene of two species of bruchids in mature mungbean seed after harvest and sorage, showinboth field and storage treatments, December 1968 
 January 1969, New Delhi, India.
 

Bruchid Incidence 
 _ _ _ _ _Field Storage C. maculatus C. chinensis 
_ 

TotalTreatment 
 Treatment 
 1 2 1 1 12/ 66 

PDT-1- lb/ac. Fumigation, methyl

bromide 
 3. 0 11 3 1Bromodan, 2 gins/kg. 0-

3 
52 4f5Untreated Check 128 20 58 708 66 728
Dianon -- ib/ac. Fumigation, methyl
 

22
Bromodan, 2 gms/kg. 2- 4 60 3 62 7 
Untreated Check -16 i .-69 , 563 - :-85 ; 599S Lindane. -1 lb/ac. Fumigation, methyl 76953859
bromide ­

3 0 17 2Broinodan, 2 gns/kg. 3 ,
Malathion l a Untreated Check .90 
93 12 96 i 

241 90 211.8
3/ lb/ac. Fumigation, methyl " 
 -

bromide 2.-
 , .- 19 21
Bromodan, 2 gms/kg. 1"0 
 72 5,'. 76
Untreated Check 5-5
0
Endosulfani 4- lb/ac. Fumigation, methyl 5 79 31 79' 306 
bromide 

­

0 -8 p1
Broinodan, 2 gis/kg. 

­

_3 885
Untreated Check 888 . 16
2 1762
Untreated Check- Fumigation, methyl 

bromide 
 4i - 8 .4k 

-

12 iBromodan, 2 gins/kg. 
 7 25' -79 18-- 86 43
Untreated Check 
 19 :18 79 
 589 98 607­



Table 131. Incidence of two species of bruchids in mature cowpea seed after harvest and storagesh.,o bothfield and storage treatments, December 1968 - February 1969, New Delhi, India. 

Bruchid Incidence 

ield: Storage C. maculatus C. chinensis TotalTreatment Treatment 
 116/69 69 1/16/69 3/1/69 I3/12/69 
.DDT,.I lb/ac. Fumigation, methyl' 

bromide 2 0, 0 01 2 0Bromodan, 2gms/kg. 
 8 1 8 1 16 2
Untreated Check 


Diazinon, l-lb/ac. Fumigation, 
bromide 

methyl 
. 

7 0 

6 

1 

i 

0 

12 

8 

- 5­

0 

,W Lindane, 1 lb/act. 

Bromodan., 2 gins/kg.
Untreated Check 
Fumigation., methylbromide 

7 
20 53 

0, 

.10 
.0. 

111 

0 

' 

11 
30 

5 

2­
53 

0 
Bromodan, 2 gms/kg. 
Untreated Check 

12:. 
14 f 

2 
3 

13 
0 

0 
0 

25, 
2 

2 
3. 

Thiodan, 1 lb/ac. 

DDT 1 lb + 
Thiodan, llb/ac. 

Untreated Check 

Fumigation, methyl
bromide 

Bromodan, 2 gns/kg. 
Untreated Check 
Fumigation, methyl
bromide 

Bromodan, 2 gms/kg. 
Untreated Check 
Fumigation, methyl 

I 
.15: 
21. 

:3 

32 
.1 

2 
2, 

2 
U 

0 
11 
18 

2 
16 
25 

. ' 
0 

'39 

0;:5-

1 

. 

26 

48:' 
66 

3 

603T 

2 
12 

246.. 

bromide 2 1 2 "0 4 

"-_-_"_ 
Bromodan, 2 gms/kg. 
Untreated Check 

5 
1 

2 4 
25 _ 

0 
_39 

9 2 .. 
409-' 

/ Bruchids were numerous in these seed lots and many were dead inside the seed. 
These are calculated
estimates and since many bruchids were dead. snen1pE 
 depta"inations could not be made with accuracy.
 



!mature mungbean seed. One hundred and twenty small cloth bags of 500 grams of
 
mature mungbean seed each, were treated with Bromodan 5C% wettable powder (dry

treatment) on 6 June, 1968. Thirty bags were treated at 1/2 gram, 30 at 1 gram,

30 at 1 1/2 grams, and 30 at 2 grams of the 5C% Bromodan per kilogram of seed.
 
No further treatments were made to the seed during the six month course of the
 
experiment. At monthly intervals, starting on 6 June, 1968 and through November,

100 adult bruchids were released into four replicate bags of each treatment rate
 
and four replicates of untreated checks. Results show that as the dosage rate
 
of Bromodan was increased from 0.5 gram to 2 grams per kilogram of seed,the time
 
required to obtain 100% mortality was correspondingly reduced. There seemed to
 
be no appreciable reduction in the effectiveness of the Bromodan in killing the
 
bruchids during the period of the experiment. Increased effectiveness of
 
increased dosage rates was shown in suppressing populations of succeeding
 
generations of bruchids following the initial release,
 

4. Objective - To screen germplasm of cowpeas, mungbeans and urd beans for
 
resistance or tolerance to insect attack.
 

The reaction of the germplasm of cowpea (Vigna sinensis), mungbean

(Phaseolus aureus) and urd (Phaseolus mungo) to insect pests were studied. 
Screening was done in 132 lines of cowpea including 31 lines of previous year's
 
selection, 104 of mung and 100 lines of urd.
 

During the year, the attack of Galerucid beetles (flea beetles),was very
 
severe, whereas the infestation of jassid (Empoasca kerri Prutti), leaf miner
 
(Acrocercops sp.) and aphid (Aphis craccivora Kalt) was mild. 
In each line of
 
6.5 meter length, leaving border of 0.75 meter on both sides, five plant6
 
falling at 1st, 2nd, 3rd, 4th, and 5th meter were observed for these pests.

Screening was carried out twice at four weekly intervals. For the Galerucid
 
beetle total humber of damaged or healthy leaves per plant were counted. On the
 
basis of the damage to the third leaf in all the plants under observation, the
 
attack was graded as slight, moderate, and heavy. For jassid (Empoasca) and leaf
 
miner (Acrocercops), total pest population on the five plants in each line was
 
recorded. Aphids were confined .toonly a few lines.. Results are as follows:
 

Galerucid beetle: Cowpea -
Out of the 31 lines of cowpeas of previous year's

selection, four lines, namely P417-67, P1077-67, P647-67, and P1128-67 were
 
graded in the slight category during both screenings. From the 101 varieties
 
taken up this year, the lines included in the slight grade were P1129, P122,

P118, P576, P523, P520, P209-68 in the first screening. During the second screen
 
ing, the varieties coming under this grade were P245, P249, P220, P211, P150,

P118, P108, P91, P579, P549, P548, P546, P237, P547, P543, P519, P517, P467,

P363, P364, P374, P361, P267, P261, P246, P250, P204, P783, P1126. Out of these,

P783 and P1126 were the most promising since these had also the least percentage

of damaged leaves. Two lines, i.e., P118 and P576 came in the slight grade

during both the screenings. P576 (Accession No. 62-069-00576 was also found to
 
be remarkably free of insects and diseases in other plantings.
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Munbean - Out of the 104 mung Varlezies, yW anes in tne, rlrst screening 
,,and 2b dur4ng the second screening were graded as slight. Out of these, i.,­
namely P22, P25, P27, P55, P344, P271, P326, P332, P331, P333, P336, P335, and 
P338 were common during both the observations. 

Urd bean - In urd during the first screening, only two lines, i.e., P130..
 
and P1T5 could be graded as slight. In the 2nd screening, 22 lines namely,

P1-68, P23, P13, P20, P274, P205, P190, P198, P161, P195, P192, P160, P154,

P153, P141, P147, P148, P238, P241, P234, P240, and P239 were put in slight

grade. 
None of the lines were common in these screenings.
 

Jassid (Empoasca kerri Pruthi)
 

Since the attack was mild counts were taken on plant basis. Populations of 
dults and nymphs were added in final grading. (Table 132)! 

The categories for each crop were:
 

1. Lines with nil population. 
2. Lines with population below 5. 
3. Lines with population between 5-10. 
4. Lines with population between 11-15. 
5. Lines with population above 15. 

Out of the previous year's selection of 32 lines of cowpeas none could be
 
graded under 1st and 2nd categories. In this year's introduction of 101 varieties, 
no line could come under the 1st category, i.e., nil population, but seven lines,
 
namely P237, P245, P242, P204, P107, P576, and P359 could be graded under second
 
category. These lines are considered promising for further studies.
 

Both mung and urd appear to be less susceptible to the attack of Jassids. 
This is clear from the fact that in mung, 27 lines and in urd, 45 lines came in 
the first grade, i.e., had no jassid attack. In the second grade mung and 26 and 
urd had 42 lines. In the 4th and 5th grade mung had 13 and 8 lines respectively,
whereas, in the case of urd only one line could be graded in the 4th category and 
none in the 5th category. Moreover, the population range in mung was from 0-25
 
and in urd it was from 0-13. 

Leaf Miner (Acrocercops sp.)
 

As shown in Table 133, except in two lines of aowpea, no severe attack
occurred. 

Aphid (Aphis craccivora K.)
 
The attack was confined to onlyfew lines i 2 the, orops.
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Table 132.+ Germplasm evaluation for resistance to jassid (Empoasoa spp.), New 
Delhi, Kharif, 1968. 

Jassid population per plant 
Popula-


Below Between Between Above No.lines tion Promising
 
Crop Nil 5 5-10 11-15 15 Screened Range Lines
 

Cowpea
 
(second screening) 0 0 3 5 23 31 5-68 None 
Cowpea 
(first screening) 0 47 i 56 i01 1-85 P237,P245, 

P2o4f,P107,Mungbean : +2 1'!'' K. i ? .... 13'.,+.. " ' ".. 
P576, P359 

27gean-26 " 13" '8L lO L 0-25 None "IJ27.004' 
Urd ' .5 1f- '12' 7O ' ' 100 0-13 None 

Table 133. Germplasm evzluation for resistanoe to.leaf .miner ___(Aorooeropsspp. 

.New Delhi, Kharif, 1968. 

Jassid population per plant 
--- .Popula­

,.'.. 
Crop Nil 5 5-10 11-15 15 Screened Range Lines 
.Cro Below Between Between Above No.lines tion Promising
 

Cowp11ea 
: 

(second screening)1 12 15 3 ,0 ' 31 0-13 None 

Cowpea. 
(first.soreening), 15 50 26 ,8 2 101 0-16 None:, 

Mungbear 76, 27' 0'oo 0 104 064 None 

Urd 74' 26 0 0 0 :100 0-3 None 

From the previous year s selection of cowpeas, only six lines, namely P1177-67 
P701-67, P273-67, P321-67, P22-67, and P647-67 were found to be infested. Nine 
lines out of the varieties taken during this year were found to be infested and 
these include P121, P355, P502, P498, P454, P427, P267, P256, and P250., All other 
lines were not severely attacked. 



~rnungbedn the7four 'infested lnes 'werle,'P10,3',-PlSy P42,- and JP3530. 

-- Inurd bean only' two' lines, namelyP32 and P279, were attaoked., 
..The identifications of-the Pnumbers.referred to above under each pest are 

gi~einh: Table. 1311. 

B.i To evaluate the reported resistance to bruchids of a lentil variety from
 
Iran.
 

A lentil, grown in the ieighborhood of Hamadan, Iran, and which, reportedly, 
never has the seed infested or damaged by bruchids, -has become of interest. Some 
,f~the mature lentil seed was obtained and used in laboratory tests to determine 
iltspossible resistance to bruchid attack in storage. The Accession number of 
this strain is33-071-01184.
 

Four feparate lots of the mature seed (5 grams in each lot) were put in 
-plastic containers, and five male and five female adult Callosobruchus chinensis 
bruchids were released in each lot of seed on 25 November, 196. on i0 March, 
1969, 529 adults were recovered from these four replicate lots of seed. These
 
represented the second succeeding generation following the initial infestation on
 
25 November, 1968.
 

Four more lots of the same woights of the same seed were similarly infested 
on 25 November, 1968, with five male and five female adult Callosobruchus maculatus 
bruchids, in each lot of seed. Some eggs were laid and some of the larvae which
 
hatched were able to partially penetrate the seed. However, all larvae died
 
before making successful penetration and no succeeding generations of adults of
 
this species ever appeared. This is the heavily preponderant species in Iran.
 
Apparently the bruchid C. chinensis (most predominant in vorthern India) can
 
successfully complete its life history inthis mature lentil seed, but C.
 
maculatus cannot.
 

5. Objective - To apply and evaluate three foliar applications of nine 
different insecticides for (1)control of thrips, Taeniothrips nigricornis Schmutz, 
in the blooms of pigeon peas; and (2) control of the insect complex known as pod­
borers, which bore through the pods and damage or destroy the developing seed. 

Three applications of nine different insecticides were made to a planting of
 
pigeon pea plots at Hyderabad, India on 10 and 24 October, and 9 November, 1968, 
for control of thrips infesting the blooms and also the pod-borer complex. The
 
latter includes dipterous, lepidopterous and coleopterous insects. Samples of
 
blooms were picked on 24 October, immediately following the second spray
 
application, preserved in alcohol and the thrips later dissected from them. The
 
lowest populations were found where Diazinon, Metasystox and DI + Diazinon had 
been applied. The thrips populations were higher in the six other treatments and 
not significantly different from the check.
 



Table 13i+. Identification of germplasm lines evuatel d for inseot resistaoen , AT 

NewDelhi, Kharif, 1968. ~ef~ nereit~, 

Cowpea (Vigna sinensis) 

'Line No. Variety Origin LineNo. Varieto..... 

P1129 P772-66 P517: 10364-4 Senegal 
P122 10088 US.A. P467 10324-2 U.S.A. 
P118 10086 US.A. P363 10252-2

P374 10257 U.S.A.U.S.A. 
P576 PLL59 India 
P523 PLL6 India P361 10251-3 U.S,A. 
P520 PLL2 India P267 10169 Nigeria 
P209-68 10137-1 Guatemala P261 .10167-2 Nigeria 
P417-67 10286 U.S.A. 246 10160-3 Nigeria : 

P1077-67 EL826411 Mexico P1177-67 Bulk sample Andhra (Ind;) 
P1101-67 IC3338 India P701-67 IC2913 India 
P667-67 IC2661 India P273-67 1o175-1 India 

P1128-67 15251 Iran P321-67 10119 U.S.A.
 
P237 10155-1 Nigeria P22-67 10022 Paraguay
 
P245 10160-2 Nigeria P647-67 IC2441 India
 
P249 10161 Nigeria P107 10075-1 Nigeria 
P220 10166 Madagascar P359 10251-1 U.S.A. 
P211 10138-1 Guatemala P262 10158 Nigeria 
P150 10142-3 Turkey P121 PLA34 India 
P118 10086 U.S.A. P355 10267 U.S.A. 
P206 10134-2 Iran P502 10554 Senegal 
P108 10075-2 Nigeria P498 10350-2 Iran 
P91 10067-1 Nigeria P456 10316 U.S.A. 
P579 PL62 India P427 10298-1 U.S.A.
 
P549 PL31 India P267 10169 Nigeria 
P548 PLL30 India P256 10168-2 Nigeria
 
P546 PLL29 India P250 10162-1 Nigeria 
P547 PLL29 India P783 17461 India 
P543 . PLL25 India P1126- Field Collection India. 
P519 PILL India P364 10252-2 US.A. 

Mungbean (Phaseolus aureus) 

P22 NPI6-2 India P332 Peramba1-i . India 
P25 NPI7-2 India P333 MS9720/2' India 
P55 Mung-9 Pakistan P336 ' 1535/1 India 
P27 NP16 India P335 MS9381 India 
P344 MS9719 India P338 1788/9 India
 
P271 152016 India P103 15005 U.S.A.
 
P217 15148 P16+4 A5068 IndiaAfghanistan L 

P326 MS9385 India.. P+2 ':. NP33 India
 
P331 NA India ?P353 1788-3 India
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Urd bean--(Phaseolusi Z11ngo) 

~iTbe N. innneLine No. 

' 'P115 T26 (Punjab), India P160 38 (UP) India 
PI-68,' NP22 India PI1 -i (U.P.) India 
P23,11 NP22 India P153 39 (U.P.) India 
P13 NP2 India P19 (U.P.) India
P20* NP19 India P147 29 (U.P.) India 
P30 EC 16571 India P148 30 (U.P;) India
 
WP27' T70 (U.P.) India P238 6301 (Bihar)India


P205 Bhadela 109 (U.P.) India P241 6304 . (Bihar)India

P190 T95 (U.P.)india P234 6213-1 (U.P.) India 

(P16' 51 (U.P.) India P240 6303 (Bihar)India
P198 67-1 (U.P.) India P239 6302 (Bihar)India 
P192 97 (Bihar)India P32 Kasakoda India
P195 100 (Bihar)India P279 608 (U.P.).India 

On A December, 1968, pod samples were collected from all plots and examined 
for pod borer damage. 1,200 pods were examined from each of the 10 treatments.
 
The percent of damaged pods ranged from a low of 0.4% in the DDT+Endosulfan 
treatment, to a high of 11.0% in the untreated check. Carbaryl+Endosulfan, 

.DDT+Diazinon, Endosulfan alone, and DDT alone all showed less than 2% pod damage. 
Seed yields were the highest in the plots sprayed with DDT and with Metasystox,

and the lowest where Carbaryl alone and Carbaryl+Endosulfan had been used. 
Carbaryl has shown obvious phytotoxicity in previous experiments on other pulse 
crops. This may or may not be evidence of an invisible, insidious phytotoxic
 
effect on pigeon peas.
 

Miscellaneous entomological activities included operation of the insect
 
black-light trap (nightly), sorting and care of the insect catches from the trap,

and the maintenance of the project insect collection. They also include all the
 
routine work incident to preparing and shipping insect specimens to specialists

for identification, and cataloging this information as it became available. A
 
list of the identification of insect material shipped to the U. S. National
 
Museum in Washington, D. C. is given below. Identifications were made by

taxonomist specialists of the Insect Identification and Parasite Introduction
 
Research Branch of the Entomology Research Division, ARS, USDA. These specialists 
work at,the.U. S. National Museum. The following identifications have been made:, 
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.";iFeni~lyr'' 

:Delphacidae 

:Cixiidae 


Psyllidae 


hi1 ? 

Bruohidae' 

Order Homoptera.
 
Genus and Species Host 


.AidsAphis nerii Fonso Milkweed 

'Aphis solanella Theob solanaceae 

Aphis craccivora Koch many 

Hyadaphis pseudobrassicae Davis, alsc
 
called, Lipaphis crysimi Ketb. mustard 

Myzus persicae Sulz. mustard 

Macrosiphum sp. mustard 

Acyrthosiphon pisurn Harris lentils 
Acyrthosiphon sesbaniae David Irom light trap
Rhopalosiphum maidis Fitch from light trap 
Macrosiphum avenae F. from light trap

Schi.aphis graminus Rond from light trap 
Aph' s sp. from light trap 

Circulifer opacipennis Lethierry sugarbeets 
Circulifer dubiosus Matsumura sugarbeets 

Circulifer tenellus Baker sugarbeets 

Circulifer sp. sugarbeets 

Macrosteles laevis Ribant sugarbeets

Deltocephalinae sp. sugarbeets 

Peraallia sinuata Mulsant & Ray sUgarbeets 

Empoasca parathes Pruthi cowpeas 

Empoasca barathea Pruthi pigeon peas 

Empoasca Kerri Pruthi pigeon peas

Empoasca Kerri, Variety motti Pruthi pigeon peas 

Exitianus sp. 

Typhlocybinae 


Delphacodes sp. 

Cixiius rp. 


Psylla sp. 


Taeniothrips nigricornis Schmutz 

Taeniothrips flavidulus Baghall 

Frankliniella sp. near or Formosae
 

Monlton 


Order Coleoptera
 

Callosobruchus maculatus (f) foodgrans 

Callosobruchus chinensis (L) foodgrains 

Callosobruchus analis (f) foodains 


Locality 

New Delhi 
Pant Nagar 
Widespread
 

Ludhiana 
Ludhiana 
Ludhiana 
Pant Nagar 
Iew Delhi 
'NewDelhi 
New Delhi 
New Delhi 
New Delhi 

"3hiraz, Iran 
Shiraz, Iran
 
3hiraz, Iran
 
3hiraz, Iran
 
3hiraz, Iran
 
hiraz, Iran 

Shiraz, Iran 
New Delhi 
Hardoi, India
 
Hardoi, India 
Hardoi, India 
New Delhi 
New Delhi 
New Delhi 

New Delhi
 

New-Delhi
 

Hyderabad 

C0imbatore
 
Pant Nagar 

Pant Nagar 

Widespread . 

Widespread 
Widespread: 

•2 .5 



Order Coleoptera (Continued) 

Family , 'Genus and Species Hst,:. Localit.
 

'Crysomelidae Madurasia obscurella Jacc 
 pulses No..India 
Longitarsus sp. pulses No. India 
Chaetocnema sp. pulses No. India 

Anthicidae Unknown pigeon peas Jabalpur
 
Tenebrionidae Tribolium castaneum HerbE nsect specimens 
 New Delhi 
Dernestidae Trogoderma granarium wheat seed New Delhi
 
Bostrichidae Thyzopertha dominica () 
 New Delhi 
Cucujidae 
 Oryzaephilus surinamensis (L) insect specimens New Delhi 

(Silvanidae) 

Order Hymenoptera
 

Euryscotolinx coimbatorensis Rohwer leaf miner larva New Delhi
 
Pteromalidae Anisopteromalus caiandrae How 
 bruchids New Delhi

Diarnus vagabundus Timb bruchids New DelhiDiarnus laticeps Ashmead bruohids New Delhi
 
Eulophidae Cen 
 , Mflhl .110 .+.. thrips Hyderabad
 

Order Lepidoptera
 

Graoilariidae 
 oowpeas &,beans New Delhi 
Coimbatore 

Gelechiidae Sitrotroga cerealella Olivier millet seed New Delhi 
Noctuidae Heliothis armigera Hbn. reared - Bangalore, India 

Order Diptera 

:gromyzidae Phyomyza horticola Gourean peas New Delhi. ...
,,,:, ,:..,i,(atricornis Meigen) . '.•. .
 

Class Arachnidae (Mites)
 

Tarsonemus sp. 
 "Jute'--planis -New ,Delhi 
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0. A. Krober 

The main emphasis of this phase of the work is (1) on screening germplasm.
collections to identify high-protein breeding material and (2) on analyzing forprotein the variations tested in the multi-location varietal trials to determine 
protein content as affected by variety and location. 

The physical facilities, equipment, and staff available are too limited to 
permit much research on protein and component amino acids. 

The protein content was determined of all samples of pulse crops from the
All India Coordinated Variety Trials which were suitable for chemical analysis.
Some samples were obviously seed mixtures, others were so badly damaged by
insects that they would not give satisfactory evaluation of the genetic material.
M6si seed lots coming in from trial locations were incomplete with samples from 
varieties entered in the trials missing. 

Results of these analyses should enable the plant breeder to identify high

protein lines. However, due to the condition of the seed and the many missing

samples, stiatistical analysis of the data was not possible and no reliable, final

conclusions could be drawn from them. 
However, the data did indicate that a
 
range of protein content exists in the present Indian varieties but that none are

outstanding in this respect.. (Tables 135, 136, 137, 138, and 139) 

Four sets of samples from simazin trials (see Soils and Crop Management

Section), were analyzed for protein content. 
One set each of green gram and cow­peas grown at Hyderabad and Delhi were analyzed. In general there was little
evidence of any marked increase in protein content due to simazin treatment. 
However, a few cowpea samples were somewhat higher in protein than the check
 
sample.
 

Several sets of samples were analyzed by the official Kjeldhal method using
Cereal Laboratory equipment. Duplicate samples were analyzed with the Udy
Analyzer for calibration of the Udy equipment. The analytical work has been
 
greatly handicapped by the long delay in the delivery of essential equipment.

Equipment which was requested in the summer of 1967 was not delivered until late

in 1968. Much of the work has been done with equipment and facilities borrowed 
from the Cereal Laboratory at I.A.R.I. 

We have developed and used methods for the determination of protein in pulse
materials using (1)Macro Kjeldahl, (2) Micro-kjeldahl digestion and distillation 
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n(3),MicrokJeldahl digestion and calorimetric determination with Tedhnicon Auto..-
Analyzer, and (4)Udy dye-binding method. 

Since the Udy eauipment was received without the necessary conversion 
tables it was necessary to calibrate the instrument by analyzing samples of''each 
of the pulse crops by standard methods and then,with the Udy equipment. ' 

'Germplasm collections are presently being screened for protein content., '.
 

Papers and Publications 

Nutritional Quality in Pulses - paper presented at a Symposium on "The 

Nutritive Value of High Yielding Strains of Cereals and Pulses" sponsored by the 
Nutrition Society of India, October 1968. 

Nutritional Quality of Pulses - Proceedings 2rid Annual Workshop Conference 
in Pulses, New Delhi, 1968. 
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i,Table :l5. Protein oontent (%) of mungbean varieties Coordinated Varietaa 

Varietyiety 
Name., 

.... 
B-Ii 
T 44 
TI51 
No. 305 
24-2 1 
24-3, 


2--... 
,PS-4 
Hyb.45 

Kopargaon 

Jalgaon 781 

D2-15 

Khargaon-1 
N.P. 23 

No. 54 

T-2 

K-ill 


Trials, India, Kharif, 1968. 

Punjab 
Origin. Ludhiana 

Gujarat 26.6 
: WBengal .26.1 

. P. 26.0 
U 28.8U. 'P. 
PunJab 25.2 
Punjab 25.2 
Punjab 24.8 
Bihar 28.2 
Rajasthan 28.1 

M. P. 27.7 
Mahar 
 28.9 

Mohar 31.4 
Gujarat' 28.5 

M.P. 31.4 
IARI 26.8 
U.P 6,4
U.P. , 
AP. ...-

--. 

..--

Madhya 

Gwalior 

27.5 
27.7 
27.1 
26.6 
24.9 
25.7 
26.0 

29.3 
27.5 

28.6 

30.3 

28.5 
27.8 

28.4 

24.9 

26.7 
26.6 


Pradesh• W. Bengal 

Powerkheda Maldo 

30.6 26.6. 
29.4 

33.1 

25.7 
23.4 

28.1 
27.9 
29.0 27.3 
---- 27. 3 

28.3 28.1 
30.4 26.4 
274 26.7 

29.3 25.6 
26.4 30.8 
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60)of urd 'b'ean varieties, coordinated varietal trials, India, Kharif 1967- & 1968. 

Locatlons within States 

M. P. Punjab ____.__~ Bengal 

Dhoi KniGwlo LUdhiana Beirhampore Maldo. 

26.2 -2311. 26. 29.5
 
-26.8 23.5 2.
 

2.266 8. 26.2 27'1 
250 24.00 28.1 28.0o-- 27.8: 

-	 24.3 23. 26.6 2. -.- - 2. 
- 25;3 238 772. 

25.9- 2511 27. 	 27.8:3. 

27.3 22.3 -26.2 	 '26 26.3, 
26.2 ~24.4 27226.1 	 2.728. 

26.4 22.6 26.9 2.78.-4
 

25.6, 23X0 275 ~ 552. 


23.8 "259.4 	 27.4 .27-7 
23.6 >---2.3-­

- 2 - 28.5'2.------53-31~2.4 

.27.8
 

21.3 27.2 	 23.7. 24.7 '28.0 

Name 

BR 61 

BR 68 

r67Mahar 

Khargaon-3 
~Mash 35-5 

Mah11-3 

Sindkheda 

T 9 
T27 


T.65 

No. 1-1 

No. 55-
No. 212 

.p.1766 

Np 6 

Mah1. 

Table 136. Protein content 

Variety -Bihar 

Orgi 

Bihar -

Bihar 

M. P. 
Punjab 

Punjab 

Mahar 

U. P.-' , 
U, P 

U. Pi. 
 -

PutnJab 

Mahar 
Madras2. 

Madras 

IAIM 

ujb25-0-

28-3 



Table',13.	 Protein- on tret 'pigeon pea vaietscoordinated va.ietal. 
trialsn, India, kharif, 1968. 

Variety 	 %'rti' 

Name. Origin 

B7 Bengal, 21.7 
PT 301 Maharashtra 23.2 
N-290-21 Maharashtra 26.3 
N 148 Maharashtra 24.3 
T-7 U.P. 24.7 
T-17 U. P. 25.5 
2-E Bihar 24.5 
GWL-3 M. P. 25.7 
I4PWR 15 IARI .24.8 
7-S Bihar 25.9 
NP 69 IAP-I 24.0 
S 103 IARI 23.0 
10ii Mahar 24.6 
KN84 'Mahar .26.1 
S 1011AI (?)I. 23.7 

Table138... 	 Protein content (%) of oowpea varieties, coordinated varietal 
trials, India, khari±,1968. 

Variet 	 M. P. Bihar Punjab 

Name Origin 	 Gwalior Kanke Ludhiana 

Ramshorn U.S.A. 28.2 21.9 26. 
Meshed Iran 29.1 23.2 27.5 
No. 1 28.7 
No. 3 29.5 --
No. 7 26.6 21.2. 27.6 
K 14 M.P. 29.5 23.3 28.01 
No.4. 27.6 
K .11 M. . :28.8 24*6 5: 

29.32 24.8, 
NP 2, IABI 30.6 
T2 
RS 9 

"uu.P.--
Rajasthan 

22.0 
228.0 

.24.9 

5286-3 U.e -P., 27.1 280 

.................. 
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Table l39.::Protein content (%) of chickpea vari,t 
trials, India, Rabi, 1968.' 

coitdv'iet"a 

Variety Gujarat Bengal A. P. 
Name Origin Ahmedabad Jwnnaja Lam 

742-9 U.p. 28.3 17. 
Ghaffa Gujarat 27.1 16.9 
ST 4 Bihar 20. 

4~82 A. P. j27.0 
--­ 1.9 

T-2 U. P. 27.21. 

P 7- Punjab,, .... .19. 
T-1 U.P, 29.0 20.1 
Gwalior-2 M. P. 26.8 4 
G62-4o41 M. P. 77 -- 19.4 
NP 58. IARI 

--­ 23.9 
736-1 
RS-10 

U, P. 
Raj asthan 25.:3 

:17.0 

G24: 
S2Raasthan 

Punjab 
25.3, 
25.7 --

C,235. Punjab 
- - ~21'. 2 --

B398 %.'Bengal,. 26.o~ 

+i ; i : ~1+ :' 
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