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The attached report has particular signigicance, since it constitutes
the last full year's results of the Regional Pulse Improvement Project
(AID-PASA, USDA) that began in Iran in 1965 and in India in 1966, The
Center at New Delhi will be closed out in Jugg___l_QZ_Q_2 Since the Indian
Government Ras undertaken a pulse improvement project as an integral
part of its agricultural research program. The program at Tehran will
be continued in 1970 as an independent activity.

Significant progress has been made on improvement and culture of the

food grain legumes in this regional pro ject, particularly with chick-
peas, lentils, pigeon peas, and mung beans, AID has been a pioneer in
this type of research, in recognition of the major role that food grain
legumes offer in meeting the world-wide deficiency in protein require-
ments for human nutrition. As noted by UNDP, FAO, and the US PSAC
reports, the production of food grain lRegumes provides a practical and
prompt method of substantially increasing protein supplies for the
people on the land, as well as providing these staple foods for urban
populations and for export.

This research project has made important contributions (1) in making
world collections of the germ plasm for 8 major legumes species;

(2) growing these collections in several ecological conditions to
determine their adaptation and the plant and seed characteristics of
each strain; (3) identifying major insect and disease pests, and col-
lecting important information of their control; (4) evaluating cultural
practices essential to higher grain yields - effective use of fertili-
zers, season of planting, plant populations, irrigation practices, etc.;
(5) and initial multiplication of seed of more productive strains. Also
seed samples have been provided to plant breeders in other countries, .
For example, an agressive breeding program on pigeon peas has now been
launched at Makerere University, Uganda.

It is apparent that this project has had a stimulating effect on pulse
improvement in Iran, India and in several other countries and regions,
Continued AID leadership in this field, to stimulate and strengthen
pulse improvement programs in many other LDC's appears to have consi-
derable merit.
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SUMMARY

IRAN

The Government of Iran continued it's expanded support of the
Project. An allotment of 12,500,000 Rials ($166,667) from the Plan
Orgar .ation financed most of the costs for local personnel, equipment,
and supplies. These funds were administrated by Karaj College,
primarily through a committee representing the different subject
matter disciplines. Under the Chairmanship of Dr. C. Amirshahi, this
committee assumed more responsibility for planning and supervising
the Project's program.

The Project continued without a resident American Plant Breeder.
Dr. Kenneth H, Evans, RPIP/India, assisted in the Plant breeding work
by means of correspondence and temporary duty assignments in Iran.

A three-day workshop was held at Karaj in January 1969. Twelve
papers dealing with different phases of the pProgram were presented.
Research activities for 1969 were planned by committees representing
the different disciplines. The proceedings of the workshop were
published as a bound report.

Excessive rains delayed planting of lentils and chickpeas
approximately one month, otherwise, conditions affecting the field
trials were generally normal. Significant findings include:

(1) Several promising strains of various pulse crops were tested at
multiple locations in Iran and seed increased for possible
commercial use. Up to a ton of seed will be available for
commercial use in 1970 of some varieties uf cowpeas, beans,
mungbeans, and chickpeas,

(2) No appreciable yield increase of cowpeas and dry beans were
obtained by planting more than one row on 50-cm beds.

3) ~ Although maximum yields usually result from frequent irrigations,
two varieties susceptable to root rot suffered yield depressions
whgn irrigated at interval of seven days or less.

'(4? _kEfeqqency of irrigation had a greater effect on crop yields
+ than the amount of water applied at each irrigation.



(5) Identified three new and potent;hlly,impbrtaﬁt7féiii;fﬁf@éﬁéééf
o of chickpea. ' LR e

(6) A black-seed chickpea selection from Israel was‘modetate1y 
to highly resistant to Ascochyta rabiei.

)] A. rabiei survived in naturally-infected chickpea tissue for
periods up to 10 months at temperatures of 10-35° C, relative
humidities of 0-30%, and on the surface of soil. The fungus .
is also seed-borne. e

(8) Several mungbean lines were highly resistant to mungbean'fjfjfi
mosalc virus. . R . o

9) Several seed treatment fungicidés effectively conttdlled'a,.‘;
damping-off and root rot disease of peas caused by Pythium -
aphanidermatum.

(10) Pest control recommendations for pulses were updated and
fumigation rates were established for storage pests of pulses.

(11) Seed of a lentil variety resistant to storage attack by
: cowpea weevil Callosobruchus maculatus was increased and will
be available to plant breaders in 1970.

INDIA

In 1969 the program in India continued at about the same level
as in the year before. The condition of staff and facilities under the
All India Coordinated Pulse Project sponsored by the Indian Council of
Agricultural Research, remained the same. The facilities at IARI, both
in laboratory and field, stayed inadequate and none of the regional and
gubstations still to be activated were sanctioned or staffed in 1969.
At several of the Agricultural Universities, notably at Hissar, (Haryana),
Ludhiana, (Punjab), Pantnagar, (U.P.) and Jabalpur (M.P.) work on pulses
showed a considerable increase in 1969.

As a result of U.S. Government reductions in overseas activities
and personnel the decision was made to phase out the RPIP activities in
India by June 1970. ' :

The third annual workshop conference on pulse crops was held in
New Delhi, February 3-5, 1969 and a breeders' meeting, specifically to
~ plan rabi crop trials, took place on September 13 and 14, The proceedings
. of the workshop, including all papers presented and recommendations made,
- were bound in a single volume and distributed. ' B

ii



N A Bibliography of pulse crops, including approximately 20,000 titles,
6000 of them abstracted and representing some 20 crops has been compiled
and: awaits publication,

Significant findings from the research program include:

(1) Several early maturing, short plant type, strains of pigeon pea were
entered in the coordinated varietal trials. There is great interest
in early maturing pulse crop varieties and success in increased
acreage and production may well lay in fitting them into crop
sequences between major cereal crops.

(2) Gérmplasm catalogs are in preparation, showing accession numbers,
sources and origins of the two major pulse crops, chickpeas and
pigeon peas.

(3) Three year's evaluatton.daCa on germplasm of chickpeas and pigeon-
peas has been compiled and awaits final analysis and pubiication.

(4) A three year composite report on soil-water-fertility-plant relation-
ship research on pulse crops in India is under preparation.

(5) Considerable yield increases could be obtained with present varieties
if farmers would sow for higher plant populations and apply as little
as 50 kg/hectare of NPK fertilizer.

(6) A new disease of pigeon pea (stem blight) was identified as caused by
Phytophtora drechsleri. Five lines in inoculated germplasm showed good
resigtance. This disease may be a part of what has been generally
called arhar wilt,

(7)  After three years of screening of chickpea germplasm, ten (10) lines
show consistent field tolerance to chickpea wilt. One fusarium isolate
was found pathogenic; several other factors - salinity, soil moisture,
nematodes -~ are likely involved in this disease complex.

(8) One line of mungbean was found free of three major diseases in Ludhiana.
(9)  Chickpea strain 109-1 (accession No.12-069-06629) was found to have

resistance to three species of bruchid insects (Callosobruchus maculatus,
C. chinensis, C. analis) which are major pests in stored pulses,

(10) 1In 1890 lines of pigeon pea germplasm protein content was found to
range from 16.1 to 32.0%. Two lines analysed over 30%, several over
25%. : .

1L



INTRODUCTION

Pulses (grain legumes) are a major source of protein available
for direct human consumption in many developing countries. They
provide a high quality protein to large segments of populations which
cannot afford animal proteins or do not use them because of religious
beliefs. Unfortunately the levels of production are very low bacause
of inherent characteristics of varieties grown, damage from diseases
and pests, and poor cultural practices.

The problem cannot be solved by the simple transfer of U.S.
varieties and cultural practices because the few available are seldom
adapted. Many of the pulse crops of major importance in the developing
world are of little economic importance in the U.S. or other developed
countries. (e.g. chickpeas, pigeon peas, and mungbeans), For this
same reason the amount of previous research done on pulses is limited,
the information base is extremely low, and experienced and qualified
research workers in these crops are few. This is in contrast to wheat
on which world-wide research has been carried on for many years,
germplasm banks have been available, and skilled research workers were
in ample supply.

Research towards improvement of the pulse crops is essential
because of the vital role these crops play in providing a reasonably
balanced protein component in the diets of primarily cereal eating
peoples. Pulses thus far have not shared in the agricultural advances
of the "green revolution," in fact pulses acreages are decreasing in
several countries due to the greater and more assured profits from
the new cereal varieties,

The objectives of the Regional Pulse Improvement Project are
to increase the economic yields and quality of pulses through
(1) breeding of varieties suitable for the environments of the regions,
(2) development of appropriate pest control measures, and
(3) improvement of cultural and management practice.

The research is done in Iran and India by teams of USDA scientists
in collaboration with scientists of the host countries. Field research
began in Iran in 1965 at the Karaj Agricultural College of Tehran
University and in India in 1966 at the Indian Agricultural Research
Institute.

After four to five years of operation the Project has not developed
a "miracle" pulse variety, nor have thc results of the research had a
measurable impact on pulse crop production. In view of the weakness of
the present scientific information base, the multiple crop species
involved, and the modest scale on which the project was organized, a
miracle pulse variety was not be expected. A base has however been
formed on which further research leading to significant contributions
and improvements can be built.



Germplasm collections of the major species have been assembled, o
totalling about 15000. These have been evaluated fo1r adaptation, vigor,
disease aund insect resistance and other characteristics. Seed of these
collections has been shared with breeders in some 20 countries, world-wide.
In Iran, eight varieties (representing four pulse crops) have been named
and seed is being multiplied by government agencies. In India an early
maturing mungbean variety, suitable for multiple cropping patterns, has
beén named and released and early, semi-dwarf pigeon pea strains have been
identified as & result of the screening cf these germplasm collections. The
major diseases and insects pests have been identified, and control measures
and in several cases sources of genetic resistance for use in breeding
programs have been found. Limitations to production due to cultural practices
have been studied and at least preliminary information found on improved
planting methods, irrigation and fertility has been developéd.

A bibliography including about 20,000 titles, 6000 of them abstracted,
of 31 pulse crops has been prepared. The final form of publication has not
been decided. The material is available as a_working bibliography.

Perhaps more significant than the specific research conducted has been
the stimulation and motivation provided to the host countries. In Iran the
government now includes pulses in its five-year Plan Production targets and
has increased its financial support to the Project from $29,000 per year
between 1964 and 1968 to $270,000 in 1968/69 and $160,000 per year during
1969-1972. Work on pulses is now being done at several places and insti-
tutions in Iran.

The project in India has stimulated country wide interest in pulses.
The All India Coordinated Pulse Project was instituted by the Indian Council
of Agricultural Research to provide counterpart facilities and staff to the
U.S. project and to provide a coordinated approach to pulses improvement in
the country. There are now-many more people working specifically on pulses
than ever before. A number of the Agricultural Universities and State
Departments of Agriculture have appointed pulse specizlists. Three annual
pulse workers conferences have been held during which research reports are
presented and discussed and plans made for the coming season.

The Project has not developed as strongly regionally as originally
planned or anticipated. Limitations on U.S. funding, budget restrictions,
personnel ceilings and travel limitations have been major factors in
restricting regional work. The corresponding greater emphasis and dependence
on host country contributions has led to greater concentration of effort
within the host countries. A lack of specific results and information during
these first years and the unavailability of U.S. contributions other than
advice has made regional organization of specific research very difficult.

Regional activities have been carried on however through exchange of
seed for breeding and trial purposes; third country nationals have parti-
cipated in workshops and seminars; progress reports, workshop proceedings
and other information have been distributed widely. '

A review of the project organization and activities was held in
Washington in June 1969. A proposal for a strengthened and world-wide
pulses research program was formulated as a result of that review.

This report contains the details of the research program of the’

bpfbjgct's teams in Iran'and India during 1969. ‘

2



(L}
=
>
1=



VARIETAL IMPROVEMENT

Kara Karai College
Dr. M.C. Amirshahi

GOI/Plan Organization
M. Moadab

M. Khosrowshahin

J. Jafari

A, Ellini

M. Taghavi Bayat

Seed and Plant Improvement Institute

Ministry of Agriculture

P. Parvaneh

Shiraz (Pahlavi University)

M. Niknejad

Dez Pilot Project Kuzestan

M. Shishegan

Ghazvin Development Project

M. Chehrenegar

The varietal improvement section of the project has been carried on
by the staff of the various cooperative institutions since the departure
of the American plant breeder in May of 1968. The Ministry of Agriculture
has increased the recommended strains in one hectare or larger plots at
ten locations. The seed is available for distribution. Kamran cowpea has
performed well at the Dez Pilot Project, Kuzestan. It is being increased
and distributed in the area.

Germplasm

Seed requests from several countries were filled. A set of chickpea
germplasm was sent to West Pakistan. Twenty-five chickpea strains were
sent to Taipei China and three to Equador. Twelve strains of beans and
five strains of chickpeas, mungbeans and cowpeas were sent to Afghanistan,
Thirty-one fodder type cowpeas were sent to Lyallpur, Pakistan. The bean
germplasm collection was sent to Cambridge, England.

Partial sets of germplasm was grown to increase seed stocks and
renew the viability of the seed.



Yield Trials -

Yield trials were continued at several locations. The tables for
reporting locations are included. The Shiraz results will be reported in
a separate publication by Phalvi University.

Lentils (Lens esculenta)

The lentil strains, included in the yield trials, were selected for
good seed type and high yield. Some strains in the preliminary yield test
table had medium large seed and produced high yields. The Isfahan types
in the uniform advanced yield trial table also produced high yields,
but have smaller seed. )

Chickpeas (Cicer arietinum)

Strains with more desirabte seed type and recent collections have
been added to the yield trials., The limited international yield trial
results indicate the varieties from other countries will not likely give
a significant yield advance if used directly. I-13 can very likely be an
exception to this in severe blight areas. I[-13 can probably be used
directly until its Ascochyta blight resistance is transferred to new
varieties.

Beans (Phaseolus vulgaris)

Yield trials were grown at several,locations,results are presented
for the Karaj trials. ’ '

Cowpeas (Vigna sinensis)

Strains with large white,seed;wéré included. in yield trials because..
of their market price advantage. The increased strains yielded about -
average in the Varamin and Karaj locations.

Mungbeans (Phaseolus aureus)

The preliminary yield trial contains material selected from some of
the strains showing less virus symptoms. The uniform advanced yield
trial contains several new strains selected from U.S. material by the
Ministry of Agriculture.
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Legend for Lentil Agronomic Data Tables 1-2

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

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 U.S.A.

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

Plants per meter is an avérage number of plants per meter of row
based on one meter sample per replication.

Rated 1 to 9: 1 = Complete stand; 9 = poor stand.
Rated 1 to 9: 1 = Vigorous plants;9 = weak plants.
Days from planting to first opened flower.

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

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

Disease rated-1 to 9: 1 = Free from disease symptoms; 9 = Severe
disease symptoms. For diseases present see pathology section.

Seeds/10 pods indicates the average number of seeds in 10 pods.
Average weight (grams) of 100 seeds.

Yield in kilogram per hectare based on five or ten square meter
plots.



_ Table 1.

Ag!;onomic Data - Lentils - Prel

) ISD-.OS =

* Yield Test - Planted April 26, 1969 - RPIP Karaj, Iran . C
(1) (@) - (3) (%) (5) (6) 4] ) (9 (10) (11) (12) - @3) .
: ' . : . . : S Yield
Accession - Source - Plamtg™ - .. - . - Pl. to. Pl. to Pl. to Disease Seeds per 100 Seed - - per’
Number Number SOURCE _/Meter Stand Vigor 1st Fl. 1st Mat. Com.Mat. Rating 10 Pods  Weight®  Hectare
33-071~10946 21277 Arasbaran, Iran 2 2 Lo ho - ild ol 2 16 L wme
33-071-10921  210-25 Jiroft, Iran 8- .3 T2 78 92 - 4 1390
33-071-10556  189-45 Isfehan, Iran 9. .2 1 - 80 92 2 3 1348
33-071-10674  198.80 Azarbaijan, Iran 7033 C by 7 93 2 3 1335 -
33-071-10882  209-46 Isfzhan, Iran 192 3 %o 17 93 2 3 1316
33-071-10898  209-66 Isfghan, Iran 150 2 2 29 Vi 92 2 3 1290
33=-071-10134 214 Torbat Heldarieh, Iran @ 21" - . 2./ . 2. -39 76 93 2 3 1270
33-071-10910  210-55 Jiroft, Iran 2.2 3T 39 7 92 2 3 1267
33-071-10901  209-63 Isfahan, Iran 22 .2 4o 7 93 2 3 1266
33-071-10496  44.188 Bandar, Fars, Iran 83 2. 41 T7 - -95 2 3 1263
33-071~10166 Gorgan, Iran 20 0 2 2 iR 53 79 93 2 ‘3 1248
33-071-10952 212-27 Arasbaran, Iran 2: 2 - 2 38 T 93 2. Y 1231
33-071-10892  209-82 Isfahen, Iran 21 2. 2 239 . 76 ‘g2 Lot oy 1226
33-071-10864 209-79 Darregaz, Iran 22 2. .2 40 83 s gL ) 3 1219
33-071-10879  209-45 Isfshan, Iran 20 3 3 7 92 ‘2 3 1212
33-071-10504 188 Bandar, Fars, Iran 16 2 2 40 . TT 92 2" 3 1207
33-071-10907  210-47 Jiroft, Iran 25 .2 .2 ‘40 76 93! P 3 1208 -
33-071-10905 209-61 Isfahan,.Iran 2y 2 -3 29 7 el 2 3 1206
33-071-10500  188.28 Bandar, Fars, Iran 20 2 3 ) 76 . 93 2 o3 1196
33-071-10483  187-89 Shostar, Iran 18 3 2 . 79. o4t S 3 1178
33-071-10899  209-65 Isfahan, Iran .18 2 3 < bo ST 9B 2" i3 1168
33-071-10146 391 Khaledgbad, Iran 16 2 -2 i ST .92 2 L3 1167
33-071-10944  212-87 Arasbaren, Iran 18 2 2 A Yy ) 2 ‘h 1148
33-071-10478  186-56 Shoshtar, Iran - 18 . 2 2 40 78 ol 2" - 1117
33-071-10906  210-50 Jiroft, Iran 17 2 3 .39 . ™ 93 o ‘o 1105
33-071-10894 202-80 Isfghan, Iran 17 - 3 3 39 76" 93 2" 3 1102
33-071-10791 29671 Neyshabour, Iran 20 3 3 40 17 91 20 2. 1101
33-071-10895  209-15 Isfghen, Iran : 22 3 3 i3 5 92 -] - 1094
33-071~10520  188-72 Bandar, Fars, Iran .20 3 3 Lo 76 o4 - 3 v3 1094
33-155-10564  109-45 Egypt 19 : 3. 27 a3 180 o - 3- - 1088 -
33-071-10880  209-23 Isfahan, Iran 17 - 3. 3. ‘. T ) 2. 2. 1077
33-071-10604 20076 Ardebil, Iran -3 N 2 ‘2 38 75 92 - i 1071
33-071-10908 210-52 Jiroft, Iran 19 2 . 3. 39 ST 02 2 2 1050 °
33-071-10507  188.76 Bandar, Fars, Iran 9 3 a2 Tl 78. 9. ey >y 1ok
33-071-10925  210-64 Jiroft, Iran -19- 2 3 38 T 92: 3 30 1039 -
3>-071-10512  188-9 Bandar, Fars, Iran a3 .3 ko T 94 2 3 1035
33-022-10083  207-492 Afghanistan 19 '3 .2 4o - 80 93 2 ‘2 1085
33-071-10502  188-26 Bandar, Fars, Iran 20 : 3. 3. k2 T -~ 1 2 2 1019
33-071-10909  210-41 Jiroft, Iran 18- 2 2 38 76 92 . 2 3 1018 -
33-071-10743  205-49 Neyshabour, Irar 2 .- 2 2 42 82 . o 2: 2 ‘1016 -
33-071-10900  209-64 Isfshan, Iran 21 2 2 ‘ho 76 92- 2 3.0 11012 -
33-155-10567 160-37 Egypt 20 ¢ 3 3 Lo 8y 95 2 2 999 ..
33-071-10521  188-81 Bandar, Furs, Iran 19 - 3. 4 n 78 95 . 2% 3. 2993
33-071-11012 2-4o.hu73 Farg, Iran 19 3 3. -y 78 93 2 3 ‘o
3%-071-1049¢  188-29 Bandar, Fars, Iran 2L 2- 3: 4o 76 93 2; 3 - 936 .
233-071-10951 212-80 Arasbaran, Iran 19 4 3 IR B 80 o4 - ko 899 .-
33-071-10710 20119 Ghouchan, Iran 19 - 3 3 41 7 91 - 2. 3 T 821
33-085-10076  181-771 Lebanon ar- 2 4 40 . 75 935 2 . 3 - 682
33-071-10721  203-77 Kermenshsh, Iran 190 2. 2 42 81 93 2 . 3 616
L VE= 17



Table 2, '~ " Agronomie Data - Lentils - Advanced Yield Test - Planted April 26, 1969 - RPIP Karaj, Iren
1) () (3) {#). (5) (6) (7). (8) (9) {10) (11) () (3) -
: i e - . . Yiela.
Accession Source . : Plants - Pl. to PFl. to Fl. to  Disease Seeds per 100 Seed “per
Number Number SOURCE MMeter Stend Vigor ‘1st Fl. lst Mat. Com.Mat. Rating 10 Pods Weight _ Hectare
33-071-1101%  2.42.43467  Farg, Iran 23 2 4 4 76 gz 2 13 3 8
33-071-10417 Ardebil, Iran 20 2 3 n 7 9 2 11 3 819.
33-071-10406 Zanjan, Iran 20 2 y n 76 92 2 13 4 661
33-071-10415 Ardebil, Iran 19. 3 3 4y 78 93 3 1 5 639
33-071-10425 Aher, Iran 19 2 3 4o 76 93 3 1 4 633
33-071-10588  192-67 Karaj, Iran 18 oy L Lo 76 89 3 1 5 562
33-071-10582  192-48 Karaj, Iren 20 2 5 38 75 89 3 1 3 550
23-071-10430 Tabriz, Iran 18 3 4 41 79 9 3 13 4 548
32-071-10450 64-16(8) Karaj, Iran 18 3 4 46 80 94 2 11 5 551
33-032-10254 299225 Chile 16 3 i 46 83 94 3 10 5 - 510
33-071-120420 . Ardebil, Iran 19 2 4 42 76 ok 3 12 4 509
33-153-10048  178-971 Turkey .. 22 3 3 5 75 0 . 2 13 4 507
33-071-~10423 Moghan, Iran 19 2 4 45 76 9 3 12 't 485
33-071-10433 Ardebil, Iran 18 2 4 45 76 93 3 11 4 446
33-071-10427 Zanjan, Iran 15 2 4 I2 75 g2 3 12 5 Lh2
33-071-10418 Ardebil, Iran 19 3 4 43 76 93 3 10 4 437
33-032-10253 299224 Chile 16 3 4 48 78 o4 3 11 435
33-071-10416 Ardebil, Iren 16 3 4 46 7 93 3 n: 3 426
33-032-10199 299160 Chile 21 3 5 47 78 o4 3 10 - 4 501
33-157-10431 USA 19 3 4 47 78 95 3 Sh iy 4 356
33-032-10217 299182 Chile 16 2 4 47 8 92 4 1. L 351
33-032-10202 209164 Chile 15 3 5 48 78 93 3 iz -5 32
33-032-10208 299171 Chile 17 3 4 46 81 92 3 1 4 304
33-032-10210 299174 Chile 14 3 5 49 83 o4 3 11- 5 . 255
33-032-10211 296175 Chile 18 3 5 46 78 92 [ 10 3 . 200
VE= 18
ISD .05 = 188
TableZA Agronomic Data - Lentils - Uniform Advanced Yield Test - Planted April 26, 1969 - RPIP Kara}), Iran
(1) (2) (3) (%) (5) (6) (7 (8) 9) (20) (1) (12) 13)
" Yield
Accession -Source Plants Pl. to Pl. to Pl. to Disease Seeds per 2100 Seed per
Number Number SOURCE [Meter Stand Vigor 1st Fl. lst Mat. Com.Mat. Hating 10 Pods  Weight  Heotare
J3~071-10903  209-48 Isfahan, Iran 19 2 3 38 75 88 2 1 3 1335
33-071-10845 Isfehan, Iran 19 3 4 41 76 90 2 14 3 1035
33-071-10408 Ahar, Iran 14 3 4 45 76 93 3 1n 4 522
33-071-10428 Moghan, Iran 13 4 3 43 79 92 3 1 5 380
33-085-11147 127 Lebsnon 12 3 5 39 76 91 3 11 4 355
33-071-11175 - 176 Arasbaran, Ira 12 3 i Iy 75 9 3 n 4 310
33-071-10436 Ghazvin, Iran 1 3 5 4y 77 93 3 10 5 292
33-071-10437 Ghazvin, Iran 10 3 5 43 76 92 3 10 5 266
33-071-10411 Moghan 10 3 4 46 80 92 3 10 5 257
33-029-12177 142 Cyprus 9 3 6 48 80 9 3 8 4 98
[o:'3 ﬁ = us
1SD .05 =

335



“Legend For Chickpea Agronomic Data Tables3-19

(1) Numbers assigned to collection maintained by the Regional Pulse
" Improvement Project.

(2) Source numbers are numbers assigned to populations or collections
by the Iranian Ministry of Agriculture; six digit numbers are PI
numbers from Crops Research Division, ARS, U. S. Department of
Agriculture, Beltsville, Maryland, U.S.A.

(3) Source indicates origin of seed either country or section of Iran.

(4) W = White; P = Purple; LP = Light Purple,

(5) Average plant height in centimeters.

(6) Average plant width in centimeters.

(7) Average number of plants per meter based on one meter of row per
©  replication.,

(8) Rated 1 to 9: 1 = poor stand; 9 = complete gtand.
(9) Rated 1 to 9: 1 = weak plants; 9 = vigorous plants.
(10) Days from pianting to first opened flower.

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

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

(13) Disease rated 1 to 9: 1 = severe disease symptoms 1noluding yellowing
and wilting; 9 = free from disease symptoms.

(14) Average number of seeds per 10 pods.

(15) Br = Brown; W = White; B = Black; Cr = Cream; ¥ = Yellow;
Gr = Green; L = Light; D = 'Dark.

(16) Average weight (in grams) of 100 seeds.\

(17) Yield in kilograms per heotare based on5. or 10 square meters
.+ .. per plot.
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: Table 3, Agrenomic Data - Black Chickpeas - Preliminary Yield Test — Planted April 17, 1960 - RPIP-Varamin, Iran

Q@ - @ ) C)] (7) (8) (9) (10) (12) (13) (%) (15) 16) (@an

- ' . , 100 Yield
Accession Source Flower Plants Pl, to Pl, to Disease Seeds per Seed Seed per
Number Number S OURCE Color  /Meter Stand V 1st Mat. . Com.Mat. Rating 10 Pode Color Weight Hectare
12-072-10118 111 Varamin LP 28 9 9 65 80 7 16 B 11 818
12-071-10108 Isfezhan LP 29 T 8 65 82 7 18 B 1 808
12-071-10121 153 Karaj P 30 8 8 65 81 7 16 B 12 32
12-071-10120 Isfahan LP A 7 8 64 79 6 17 B l2 . 720
12-071-10107 Isfshan p 20 8 8 65 £ . T 20 B S 1n 708
12-071-10127 Isfahan LP 24 8 8 63 76 6 20 B 10 502
12-071-10126 206 Jiroft LP 34 ‘8 8 64 79 7 20 B 1n 532
12-071-10113 Isfahan LP 33 7 T 63 78 6 18 B 11 520
12-071-10124 194 Kermanshah P 34 - 8 63 76 7 17 B 10 512
12-071-10106 47 Karaj P 26 B 8 €e 75 7 20 B 1 486
12-071-10130 153 Karaj LP 31 7 7 63 T 7 19 B 1 474
12-071-10125 206 Jiroft P 3 T 8 67 79 (1 13 LiBr 11 470
12-071-10119 194 Kermanshsh LP 32 8 7 65 76 7 15 B 9 - 458
12-071-10115 221 Isfahan LP 27 7 7 63 79 6 iT7 B 10 - 448
12-071-10116 Moghan P 33 7 7 63 80 7 16 B 9 48
12-071-10110 47 Ksra} LP 27 7 7 63 78 7 18 B 12 446
12.071-10112 Nishabour LP B 7 8 63 78 7 17 B 12 422
12-071-10123 Isfshan LP 31 7 7 7 6 15 B 11 508
12-071-1011% Isfehan LP 3 7 7 7 7 18 B 11 396
12-071-10109 Isfehan p b 7 7 (&) 7 19 B 9 390
12-071-10111 153 Kara} LP 3R 7 8 80 7 18 B 1 352
12-071-10117 194 Kermanshsh P a2 8 8 80 7 17 B’ "9 8
12-071-10122 194 Kermanghah LP 33 8 8 79 T 17 B 9 - 306
12-071-10128 Ghazvin Local P 29 8 8 79 7 16 B 10 306
12-071-10129 Nishabour P 25 8 T 81 6 19 i b2 190
LSD 5% 104
oV 43
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Agrononts Data =/ Black: Chickpeas - Préliminary Vield Test - Fianted May 2, 1969, RPIP Karaj, Tren

‘Table 4 Lo
() @y ey ‘ *) (5) (6) (N (8 (3 (0) (1) (2) 3)° (18) (15) (16) © (a7)
.. 8 3 . .
. L 2 -] - Q4 [ 2
| S5 2% g5 88 z & S8E 8% 2% 8¢ .3 8- g2 g
Accesston  Source Ed 3y 8% 8% 5 B L. .. SF 2% %% 0% o% wgE
Number Number S OURCE. .. B8 Al mx n.{ [ > al al A cug 39 3 g= 5 R
12-071-10106 47 LP 29 55 22 8 9 o 75 103 9 20 B 11 1561
12-071-10107 P 32 62 20 9 9 38 74 .96 8 29 B 11 1895
12-071-10108 P 26 61 21 7 9 4 176 100 8 18 B 11 1505
12-071-10109 w0 5 2 9 9 3 75 10 8 19 B 9 1459 -
12-071-10110 47 P 29 €0 18 8 9 23 7 100 8 18 B 12 1393
12-071-10111 153 Lp 1 61 25 8 9 KB 15 100 8 18 B 11 1375
12-071-10112 P 30 57 22 8 9 3 T 100 8 17 B 12 1354
12-071-10113 LP 31 63 28 8 9 Ik 75 o9 9 18 B 11 1349
12-071-1011% L 30 571 23 8 9 3B T4 97 8 18 B 11 13%
12-071-10115 221 P 30 65 22 8 9 o T2 9% 8- 17 B 10 133
12-071-10116 P a3 5 28 7 9 =: 7 98 8 16 B 9 1329
12-071-10117 194 Lp 31 55 22 8 9 41 ™ 102 9 17 B . 9 1300
12-071-10118 111 Lp 28 55 20 8 9 s T2 9 8 16 B 1 1279
12-071-10119 194 P 19 5 25 8 9 36 6 9 8 15 B 9 1267
12-071-10120 Lp. 28 59 201 7 9 38 72 100 8 17 B 12 . 1266
12-071-10121 153 P 19 46 22 8 8 37 el 100 9 16 B 12 1266
12-071-10122 19% Lp 23 45 240 7 9 36 170 %8 8 17 B 9 1227 -
12-071-10123 p 28 sk 18 7 9 38 T2 a7 8 15 B 11 1207
12-071-10124 194 LP 28 51 24 8 9 40 ™ 97 9 17 B 10 1206
12-071-10125 206 L 22 47 26 8 9 43 T 9% 8 13 mBr 11 105
12-071-10126 206 Lp 27 58 25 8 9 2 ™ 100 8 20 B 11 - 21187
12-071-10127 P 28 60 23 7 9 3 T 100 9 .2 B. 10 16
12.071~10128 P 2 4 23 8 8 3% 67 %9 8 16 B 10 1150
12-071-10129 P 25 55 17 6 9 B 71 98 8 19 nBr 1 1129
12-072-10130 153 LP 28 53 22 7T 7 38 > 97 8 19 .. B 11 994
JISD 5% 348
CVE 23



“Table 5. Agrenomic Data - White Chickpeas - Preliminary Yield Tebt - Planted May 2, 1969 - RPIP Karaj, Iran’
(1) ) 3) - (%) (5) (6) (1) (8 (9) (10) (1) (12). (13) () @s5) - (16) (a7)
- t 0 ) :
. 8 8 o & T o
) 5 = 25 25 8% - . 8@ 82 82 3 a3 g a8 v, 9
Accession  Source S5 3% 3% sz 53 § . 0% 55 2% 3" %2 oF Wit
N::xg:: Number SOUHCE E:O n..§ Bz &{ -] o> n.-a_n..—c Dq8 (=N mg m8 ~ > b=+
12-071-10057 162 Shahpour w 40 T4 23 9 9 41 82 111 9 10 W 28 4267
12-071-10058 148 Mamghan W 37 60 23 8 8 40 81 109 8 11 W 26 4087
12-071-10059 169 Ardabil W 34 60 22 8 9 41 78 110 8 11 W 29 3910
12-071-10060 111 Varamin LP 26 64 27 9 9 10 78 108 8 10 Licr 28 3805
12-07i-10061 169 Ardabii W 37 64 18 8 9 39 18 112 9 10 w 25 384
12-071-10104 Selection Karaj Pop. W 35 58 25 9 9 36 7 98 8 12 W 24 3836
12-071-10105 Unknown W 36 €2 21 7 9 40 78 110 ~9 11 y 29 3783
12-071-10062 162 Shahpour W 3% 71 20 9 9 41 83 108 9 11 W 26 313
12-072-10063 Kurdestan W 37 66 19 8 9 5 79 106 9 10 w 32 3630
12-071-10064 Rezaieh W 38 66 21 9 9 42 84 109 9 100 w 27 3627
12-071-10065 Banab W R & 2 9 9 3 19 1086 8 10 w 31 3626
12-071-10066 Ahar Shehabad W 37 69 20 8 9 40 79 107 9 11 oy 30 3606
12-.071-10067 217 Torbat Hasanabad W 29 54 22 9 9 36 76 101 9 10 W 28 3606
12-.071-10068 161 Moghan LP 37 62 20 8 8 42 79 104 8 11 Licr 25 3504
12-071-10069 Shahpour W 57 65 22 8 9 10 82 108 9 11 W 30 3444
12-071-10070 Khoy W 29 73 21 8 9 41 8o 109 9 10 W 30 3363
12-071-10071 Isfahan W 33 59 19 8 9 37 72 101 8 10 w 32 3202
12-071-10072 168 Mamghan W 29 ‘60 20 9 9 38 78 109 8 10 w 23 3198
12-07T1-10073 217 Torbat Hasanabad W 29 49 23 9 9 38 T6 100 8 18 W 28 2158
12-071-10074 217 Torbat Hasanabad W 28 53 21 9 9 37 76 95 8 14 W 28 3129
12-071-10075 153 Kara} W Iy 61 23, 8 9 Lo 72 101 8 1 W 32 3007
12-071-10076 217 Torbat Shadmehr W 29 53 22 8 o 39 78 102 9 11 W 28 3045
12-071-10077 DJjahrom W 35 59 23 8 9 39 76 9 8 12 W 31 3044
12-071-10078 217 Torbat Heidarieh W 31 54 20 8 o] 40 76 o4 8 12 W 34 3026
12-071-10079 168 Mamghan W 29 71 22 9 9 50 79 108 9 12 W 3 3014
12-039-10080 139 Cyprus W 31 50 22 8 9 36 68 92 8 11 W 32
12-155-10081  Nall Giza UAR W 28 €0 23 8 9 %0 74 99 8 12w 36 2998
12-071-10082 168 Mamghan W 27 52 22 9 8 39 78 102 8 13  Licr 27 2961
12-071-10083 Ghazvin loeal W 39 55 19 8 8 7 72 103 8 12 1Y 25 2947
12-071-1008% 162 Shshpour W 32 61 23 8 o 41 76 106 8 10 w 20 2935
12-071-10085 Rezaleh W 34 62 19 8 9 37 76 100 8 10 w 33 2929
12-071-10086 162 Shshpour W 3 59 22 9 9 41 76 104 8 12 g 27 2928
12-071-10087 169 Ardabil LP 36 63 18 7 9 %1 77 100 7 10 per 30 2916
12-071-10088 232 Darehgaz w2 5% 23 8 9 39 7 9 8 13 ¢ > 2903
12-071-10089 217 Torbat Shadmehr W 29 50 2+ 8 8 43 178 o7 8 12 3> 2896
12-071-1009G Ghazvin Local W 2 51 2 7 8 3% 7 100 8 11 w >0 2879
12.071-10051 Ghazvin Local W 31 49 24 9 9 26 75 102 8 11 W 27 2795
12-039-10092 139 Cyprus W 31 51 25 9 9 38 7 100 8 10 w 26 2749
12-071-10093 FAO 13/680 W 37 63 19 8 9 3 74 101 8 11 W 35 2723
12-071-1009% 217 Torbat Hasanabad w 30 57 a1 9 9 37 75 94 8 13w 26 a722
12-071-10095 ProgerySelection KaraJ Pop. W * 60 1 7 8 3 7% 100 8 10 W 4% 2661
12-071-10096 168 -Mamghan W 35 59 23 9 9 37 73 o4 8 12 W 27 2657
12-071-10097 Isfahan W 3 56 20 8 9 26 70 101 8 11 W 34 2631
12-071-10098 217 Torbat Hasanabad W 21 50 21 8 9 38 71 93 8 14 W 32 2459
12-071-10099 217 Torbat Hasanabad W QT 47 2 9 B 3 74 97 7T 13 W 29 2427
12-071-10100 169 Ardabil W 41 64 17 7 9 &7 79 107 8 10 W 45 2390
12-071-10101 217 Torbat Hasanabad W 30 59 20 8 8 38 75 100 8 11 W 42 2388
12-071-10102 217 Torbat Hasanabad W 27 52 17 8 8 38 6 8 8 10 w 32 237
12-039-10103 139 Cyprus W 31 50 22 8 9 36 68 92 8 1 W 32 1715
1SD 5% 480 .
(o' 4 22
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| Mable 6. Agronomic Data -

a

9

Black Chickpeas - First Year Advanced Yield Test - Planted.Am'il 17,

1969 - RPIP Varamin, Iran .

@ > ® 6 E M E © e @) @@ @y @ s 6 an
. . § o T
i » @ g Q ok ol & 3 Do o
hccoston  Somwes 5 B3 B oEE 3 o3 3o oeeogroaR 28 Iyd
Number " No. SOURGCE B8 &2 WE @€ 5 ¢ g% i2 #8 Al 23 &8 S2® gAg
12-071-05132 174 Ahar LP 48 64 20 9 9 4 T 7 19 B 11 1990
12-071-04287 Isfahan LP 43 64 21 8 9 42 75 96 7 15 B 11 1860
12-071-04432 221 Isfehan LP 49 62 20 8 9 4 (p] 100 7 el B 12 1520
12-071-04282 129 Isfshan LP. 4y 61 18 8 9 5 T4 101 7 14 B 11 1520
12-071-04439 221 Isfahan A 4 U7 60 20 8 8 n T2 96 7 17 B 11 1484
12-071-04466 221 Isfahan P 40 64 17 9 8 2 75 ] 7 17 B 12 1440
12-071-04279 174 Ahar LP 15 58 23 8 8 I 3 99 7 17 B 11 1320
12-071-05331 154 Gharyeh-gole LP n 56 20 9 9 n 72 97 7 18 B 10 1210
12-071-04509 193 Kermanshah LP 40 62 20 8 8 n ™ 96 T 16 B 0 1130
12-071-06465 175 . - Gheryeh-gole Lp 43 56 15 8 8 5] T2 o4 7 15 LiBr 12 900
- 18D 5% N.S.
oV E 55
Table 7. Agronomic Data Black Chickpeas - First Year Advanced Yield Test - Planted May 2, 1969, RPIP Karaj, Iran
Q@) (2) ) ) (5) (6)‘ (M B (9 (@) (1) (12) (13) @) (@s) (x6)- (7).
| o » ey o §. w ® b' )
%‘o‘ 4-:% £5 3:6; -] & 3E 3§ 3£ gg mE o & 3% o H
Accession Source 8 53‘ 53 E‘” _§ = ah g% ,_;g 8k % ® o3 $8%
Number No. SOURCE ES ®f &Ff ®E & § dF& £ 4 Ad 53 &8 S2 gag
12-071-0M439 221 Isfahan Lp 30 18 23 8 8 38 70 98 7 17 B 11 2042
12-071.-04287 Isfshan LP 33 49 24 8 8 4 72 101 8 15 B 11 1795
12-071-05132 174 Ahar LP 33 15 21 7 9 36 70 99 7 19 B 11 1738
12-071-04432 221 Isfahan LP 29 42 21 8 8 40 67 98 7 17 B 12 1635
12-071-04466 221 Isfahan LP 27 46 24 8 8 38 69 97 7 17 B 1l2 1558
12-071-04279 174 Ahar P 28 38 22 8 8 38 68 93 8 17 B 11 1537
12-071-04282 129 Isfahan P 30 43 22 7 8 38 70 9% 7 13 B 11 1492
12-071-05331 15k Gharyeh-gole LP 30 37 22 8 9 37 69 93 7 18 B 10 1447
12-071-06465 175 Gharyeh-gole P 26 o 20 7 8 38 69 96 8 15 LiBr 12 1425
12-071-04509 193 Kermansheh LP 29 44 24 7 8 36 68 97 7 16 B 10 1352
Iﬂb 5% 1
7% 519
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Table 8.

Agronomic Data -

White Chickpeas - First year Advanced Yield Test - Planted April 17,

1969 - RPIP Varamin, Iran

() - (@) (3) ) (5) 6 (1) (8) (9) (10) (1) (12) (@13) (13) (15) (16) Q7)-
£ 8 @ o EE . ot § 0 E-'é’ '§ » §
[ TR 2 9L o ° £e + L= + E =] 1< o0 o

Accession Source §§ 5% 55 88 § .9 P 33:; 'gn‘ 3 Sg’ "o’i"é’
Nunber . No. source kS &g e #5 5 F #8 &% 45 AE Eo % g2 588
12-071-02053 424 KaraJ Selection W 48 66 320 9 g 0 8 118 8 11 9w 25. 2949
12-071-03378 168 Moghan W M e 25 9 9 M\ 75 109 7 13 25 2924
12-071-02345 2431 Ghochan "W 4 e 5 g 9 4% 7 07 7 14 w 20 2808
12-071-03260 111 Varamin W e 23 g 9 4 77 116 8 16 26 . 2788
12-071-02896 170 Ardabil W 49 68 26 9 9 I 80 118 8 11 y 29 2778
12-071-03232 n Varemin W 51 62 25 9 9 43 78 111 8 12 w 29 2764
12-071-10055 207 Mazandaran w48 66 27 9 9 n 78 112 8 10 w 25 2632
12-071-01919 84 Kara} Selection W 49 ¢ 25 9 9 nm 7 108 7 13 W 31 2614
12-071.-02464 106 Fars W 46 61 = 9 9 I 81 115 8 16 w 17 2613
12-071-01915 71 Karaj Selection W 46 67 2 9 9 43 73 106 7 11 W 3 2514
12-071-02968 169 Ardabil LA > . B 9 9 4 8 11 .7 1 picr 23 2502
12-071-03355 168 Mamaghan w Ly 63 24 9 9 40 74 112 8 11 W 30 2459
12-071-01921 86 Kara} W 4% 6 26 o 9 s 76 108 7 15 yw- 28 2411
12-071-02185 241 Ghochan W4 e 3 g g 29 58 113 7 12 y 20 2385
12-071-03251 111 Varamin W 48 g 2 9 9 s 7 1k 7 12 y 33 2384
12-071-03289 111 Varamin W AT 63 a2y g 9 43 7N 2 7 11 9w 34 2359
12-071-02290 220 Isfahan Ww 58 6 26 9 9 3 87 118 7 15 W 22 2336
12-071-03005 169 Ardabil W 45 g 2 9 9 s T 13 7 11 y 25 2318
12-071-02516 232 Darehgaz Wk 70 2 9 g o 9 11 7 13 % 29 2280
12-071-02346 241 Ghochan W 63 30 9 9 w0 68 108 8 13 w 21 2100
12.071-02032 2 Torbat Haidarieh W 49 g5 23 9 9 4 T 111 7 13 W 33 2045
12-071-03220 194 Kermanshsh W 42 67 23 9 9 29 68 8y 8 12 W 24 1865
12-071-01916 Karaj Selection W by 6 3 9 9 W 71 11% 8 13 w 26 1792
12-071-10056 194 Kermanshah W4 6 3 g 9 4% 79 15 7 10 w 32 1788
12-071-02188 21 Ghochan W 57 65 30 9 9 43 88 118 8 12 21 1315
ISD &% 1085
o %
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‘Table 9. Agronomic Data -~ White .Criickpeas - First Year Advanced Yield Test - Planted May 2, 1969 - RPIP KaraJ, Iran A
() (2) (3) (%) (5) (& (1) (8) (99 () (1) (2) (3) () (@5 (@6 Q7N
1
. 4:; ti 2 & ® ¥

£y 25 g5 £8 ¢ g S€ 22 22 g2 #F s 8% 5.8
Accession Source R E°='3 S8 33 .-aé S A 4S8 48 45 3% 8o 3§ 8 J8%
Number Number SO URCE C MR mME A @ P A A MO Al ad o HE X om
12-071-02464 106 Fars =~ W39 54 29 9 9 by 81 105 9 16 W i7 3921
12-071-02896  170. Ardabil w 37 6 23 8 9 39 8 11 9 11 W 29 3TTT
12-071-02290 220 Isfahan W 51 (P 29 9 9 a4y 92 115 8 15 W 22 2649
12-071-10055 207 Mazandaran W 35 60 25 8 g9 38 77 102 8 10 w 25 2605
12-071-03C05 169 Ardsbil W 22 5 2. 8 9 3 7% 103 8 1 W 25 3389
12-071.-01919 8y Karaj Selection W >0 51 22 8 8 38 76 98 9 13 W 31 3313
12-071-03289 111 Varamin W 34 59 18 7 9 39 73 101 8 1 w 3 3288
12-071-02032 2 Torbat Heldarieh W 32 57 20 8 9 37 68 9%6 8 13 y 33 3ol
12-071-03232 41 Varamin w 38 5 24 8 9 4 7 101 7 12 W 29 2183
12-071-01921 86 Kara) w 3% 5 1 9 9 3B T 101 8 15 W 28 3179
12-071-02185 241 Ghochan W 27 56 3 8 g9 3B 70 1100 8 12 W 20 3139
12-071-02968 169 Ardabil w 29 5 23 8 9 3 7 1035 8 11 1Licr 23 3004
12-071-02053 Loy Karaj Selectior W 29 52 28 8 9 36 69 108 8 11 W 25 3000
12-071-03260 111 Varamin w 32 6 24 8 9 3 73 100 8 16 W 26 2999
12-07i-03378 168 Moghan Ww 28 52 28 8 9 38 73 101 8 13 w 25 2961
12-071-01916 Karaj Selection W 30 56 25 9 9 36 69 91 8 13 W 26 2943
12-071-10056 194 Kermanshsh w 38 5 20 7 8 30 7 105 8 10 w 32 2939
12-071-03251 111 Varamin W 32 5 20 7 9 39 T 100 8 12 W 33 2763
12-071-02188 241 Ghochan W 5 72 28 8 9 4 93 116 9 12 W 21 2746
12-071-02346 241 Ghochan w 26 6L 26 8 9 35 68 9 9 13 W 21 2697
12-071-03355 168 Mamaghan W 33 55 - 23 8 9 37 T2 o8 8 11w 30 . 2501
12-071-02516 232 Darehgaz w 3 6 18 7 9 3} T3 102 8 13. W 29 2518
12-071-02345  2m Ghochan w 28 5% 28 8 8 38 6 100 8 14 - W 21 2506
12-071-01015 T Karaj Selection W 33 51 22 7 9 38 T1 93 8 1. . w: 3 2376
12-071-03220 - 194 Kermansheh W 28. 54 20 7 B 36 66 95 8 12 - W 24 2052
LSD 5% 7212
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Tsble 10. Agronamic Data - Black Chickpeas - Mm Advanoed ‘Yieid Teat - Flanted April 17, 1969 - RFIP Ghazvin, Iran

Q) (2) (6] ;W n ®) (9) @(0) (M) @2 @3) @) @5) Qa6) 7)
Y
’ .. - ° o-? 2w -9 .§ - .
e EINE TS T LR e B T BT
Mosaton mber SOURCE g8 #& & ¢ 4% 4% #§5 85 fo $5  8F i
~O54; b} Gharyeh- LP 23 7 1 27 60 81 7 16 LiBr 1 1853
gﬁ-@; 1;2 Ahar gl LP 19 8 8 27 62 81 8 15 B 10 1767
12-071-05301 15% Charyeh-gole LP - 19 8 8 29 61 81 8 17 B 12 1'(23
12-071-05432 154 Rara) LP 21 8 8 26 60 82 7 16 B 1 171
12-071-05451 174 Gharyeh-gole P 2% 7 7 26 61 82 8 13 LiBr 1% 161‘85
12.071-05093 174 Ahar LP 19 T 7 28 61 81 7 16 B 12 X gg
12-071-04244 Ardabil LP 20 7 7 29 (5] 8 8 18 B 12 155!
12-071-05452 25151% Iran , LP 19 7 7 27 63 81 7 19 B 1 1%?
12-071-10054 ol Ardabil LP 25 8 8 7 58 82 8 15 B 10 1~
12-071-10050 17% Ardabil LP 17 8 8 26 -] 82 8 20 B n 117
31
1Sp =% 1%
oz
Table 11, Agronomic Data - Black Chickpeas - Uniform Advanted Yield Test - Planted April 17, 1969 - RPIP Varamin, Iran
(2) (3) (%) (5) (6) (9] 8 (9 (0) () (2) 13) (8) (15) (16) (17)
£y
£ » X 0~ o ‘e; o :. H & '§ »
Br 8 35 BF oz g 30 3% ef Be .3 3% 0
Buber ~ e soumcs B8 22 &3 =& £ § 4% a3 g§ 5§ io 58 BF si3
12-071-05301 154 Gharyeh-gole Lp 47 65 19 9 9 51 75 103 7 17 B 12 28%
12-071-05093 174 Ahar Ly 56 70 17 ° 9 9 133 75 105 7 16 B 12 230
12-071-10050 174 Ardsbil Lp 11 71 18 ] 9 [3% [} 102 7 20 B8 11 260
12-071-06486 175 Gheryeh-gole P 8 68 18 9 9 51 76 102 7 13 LiBr 14 2120
12-071-04244 Ardab1l LP 48 61 16 9 9 41 5 104 8 18 B 12 2026
12-071-06485 154 Kara}) LP 41 65 19 9 9 ko 7% 104 7 16 B 1 1880
12-071-05122 17% Ahar 1p 57 64 24 9 9 81 n 102 7 15 B 16 1660
12-071-06465 175 Gharyeh-gole LP 40 62 17 9 9 31 T4 100 7 16 LiBr 13 1656
12-071-06476 25151%  Iran LP 43 & 21 9 9 33 5 102 7 19 B 1 1600
12-071-10058 171 Ardabil LP 52 [ 19 9 8 51 o] 101 7 15 B 10 153
18D 1023
(%' 1 7.
Table 12, agronowic Data - Black Chickpeas - Uniform Advanced Yield Test - Planted May 2, 1969 - RPIP Kara$, Iran
1) (2) (3) (O] (5) (6) (¢p] ® (9 @) ) @2) (3) @8 sy (s ap)
. . ‘i 3
. » 3 [ -3 3
§5 3% g5 8§ g o5 5% 22 s% gp F . By o %
Ld - -l © .42 .4 . K] [ L -l o [+
Nomap - Smmes imes B 22 =¥ =8 & ¢ d% £% 485 33 %o 835 83 =i%
12-071-05842 250514  Iren LP 31 57 19 7 9 37 71 95 7 19 B 11 2057
12-071-05093 174 Ahar LP 3 50 20 8 9 37 70 96 8 16 B 12 1088
12-071-05301 154 Gharyeh-gole LP 3 52 23 8 7 38 70 9% 8 17 B 12 1958
12-071.10050 174 Ardabil Lp 29 53 23 8 9 37 70 95 8 20 B 11 190
12-071-04244 Ardabil LP 32 50 22 7 9 37 69 96 8 18 B 12 1916
12-071-05132 174 Ahar LP 31 49 2 -7 9 38 el o9 8 15 B 10 1913
12-071-05436 175 Gharyeh-gole LP 26 49 18 7 [ 38 67 o 7 16 LiBr 13 1879
12-071-10058 171 Ardab1, Lp 28 53 28 8 8 35 66 o4 8 15 B 10 1860
12-071-05451 175 Gharyeh-gole LP 28 45 22 7 8 38 70 93 7 13 LiBr 1% 1684
12-071-05432 154 Kara) LP 25 43 24 8 8 36 66 88 7 16 B 11 1875
T76
LSD 5%
&% 21
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*T@ie“ﬁ{;W@:baﬁv- Wiite Chickpeas - Uniform Advanced Yield Test (No. 1) - Planted-April 17, 1969 - RPIP Ghazvin, Irad

Q) (2 (&) * Mm@ () @) () @) an &) a6 @7)
. & _

oK ® o ] Al S o g 3 3 3 A % o 3
A ion -. Source gz 5% g 1] PR o X 4 g-" 094 'glg '-.’hg
Womber Nuber SOURCE. B8 &€ & & £% A87¢ 83 8% 8% 28§
12-.071-05456 34 KaraJ Selection W 22 T 7 37 6t T 10 L] 23 1402
12-071-10025 111 Isfehan W 16 7 7 42 67 T 16 W 31 1184
12-071-05468 3 KeraJ Selection W 22 7 7 9 67 7 10 W 24 1164
12-071-10014 162 Shahpour w 18 6 7 4 67 6 12 w 3 1098
12-071-05466 18 Kara) Selection L 18 7 7 yn 67 7 12 W 28, 109
12-071-10017 11 Isfehan W 15 6 6 43 68 6 12 W 39 1019
12-071-05473 249982 Iren W 14 7 7 B2 61T 7 12 W 32 939
12-071-10013 129 Moghan W 15 6 7 23 68 6 11 % W 3 o14
12-071-10016 i29 Moghan W 17 6 6 39 61 6 10 W 2 910
12-071-10015 129 Moghan W 15 6 T n 67 6 10 W 11 858
LSD 5% 310
oV g :

Table 14. Agronomic Data - Whibe Chickpeas - Uniform Advenced Yield Test (No. 1) - Planted April 17, 1969 - RFIP Varamin, Iran

()

(2) (2) () (4) (7) (8) (9) (10) (12) (3 @) @a5) 6) (7). .
: 10
3 3 : g
£ £ od o8 ok 8 & P B
, g 3 8 -g 5 SE 8% 82 38 g g 5 2 g g Y
Accession Source g-—c g% .o e . e B 23 § 23 X AHE
Number Number SOTRCE B8 A3 & E . &3 &3 88 B 32 g8 8% H&8
12-071-05456 34 Kara} Selection W 25 9 9 35 81 119 7 10 W 23 3540
12-071-05473 249982  Iran W o7 9 9 29 81 113 8 12 W 32 3h60
12-071-05468 3 Karaj Selection W 3h 9 9 36 81 115 1 10 W 24 3330
12-071-10013 129 Moghan W 25 9 S 37 81 116 7 11 W 3 2220
12-071-10014 162 Shshpour w 29 9 9 29 82 114 T 12 W . = 2996
12-071-10025 i1 Isfehan W 28 9 9 29 82 .14 7 16 W 31 2990
12-071-10015 129 Moghan W 24 9 9 36 79 16 7 10 L] -3l 2570
12-071-05466 18 - Kara) Selection W 24 9 9 34 81 13 7 12, W . 28 . 2500
12-071-10016 129 Moghan W 24 8 9 37 80 116 7 10 w A 24hE
12-071-10017 11 Isfahan w 20 9 9 41 81 116 7 12 W 9 2290
1SD 5% 1027
25

]



Table 15. Agronomic Data - White Chickpeas - Uniform Advanced- Yield Test (No. 1) - Planted May 2, 1969 - RPIP KaraJ, Iran

(1) (2) (&)} (%) (5) (6) 1y 8 (9 (o 1) (2) (3) () (5) (@6) (a7
5 = ) o 25 e% fw & gu -
renton S0 By 5% g5 25 oy oy 3% sE sE Br o, 83 o4
Access o OURCE B8 ®2 ¥ &% & $ &% % F§ Z3 $o 23 8F g%
12-071-05468 3 Xaraj Seleotion W % 58 2 8 9 % 75 109 10 W 28 3394
12-071-05473 249982 Iran w »n 48 23 7 9 38 75 9 g 12 w 22 2069
12.071-05456 34 KaraJ Selection W an 55 19 8 9 36 Th 105 8 10 W 23 3056
12-071-05466 18 Kara) Selection W 3 48 18 7 8 37 75 107 8 12 w 28  3o0h2
12-071-1001% 162 Shahpour W > 52 20 7 B 8 o4 05 7 12 W 31 301
12-071-10025 111 Isfehan w 34 a7 26 8 9 » 72 100 7 16 W 3 27188
12-071-10016 129 Moghan w n 45 20 8 9 37 70 104 7 10 w xn 275%
12-071-10013 129 Moghan w 30 46 21 8 8 36 T 106 7 11 I} x a2
12-071-10017 111 Isfahan W 31 52 17 7 8 38 72 100 6 12 w 39 2506
12-07T1-10015 129 Moghan W 3 B 23 8 8 ¥ N 102 7 10 W 31 88
7486
el 18
Table16, Agronomic Data - White Chickpeas - Uniform Advanced Yield Test (No. 2) - Planted Aprdi: 17, 1969, RPIP Varamin, Iran
(1} () 3) (%) (5) (6) ) ® (9 (10) () @(2) @3 @) @s) (@6) 7)
1Y
- . o
a3 R o c e ox 8w da o
$y §8 g5 £5 @ gy 8% 8= 82 & .3 . dg o f
Accession Source 83 33 3r 23& § 4 S8 S8 SF O EE B, g7 8% ©s%
Number No. SOURCE £8 FE ®% BEX ¢ F @2 23 @3 aE 32 §3 &F f4g
12-071-1003. 169 Ardabil W 60 £3 25 9 9 38 g2 118 8 11 W 3 3378
12-071-10032 152 Kara§ W 66 79 a3 9 9 51 81 119 8 10 W 34 3010
12-071-10033 111 Isfahan ] 63 76 22 9 9 41 80 18 8 11 W 29 3002
12-071-02518 232 Darehgaz w 63 T2 20 9 9 43 81 116 7 12 W 27 2940
12-071-10079 152 Karej W 60 66 27 9 9 39 81 118 7 10 W 34 -2020
12-071-1w2( 162 Shanpour w 58 63 29 9 9 39 8o 115 7 10 W 3 2752
12-071-10038 152 Kara} W 57 67 19 9 9 41 8 116 7 13 W 29 2550
12-071-10025 111 Isfahan W 54 63 20 9 9 41 80 116 8 16 W 26 2520
12-071-10020 169 _ Ardabil W 64 ol 24 9 9 40 79 1i€ 8 11 w 37 2330
12-.071-02089 254 KaraJ Selection w 58 78 22 9 8 39 81 116 8 10 W 27 2000
1SD 1274
[~ 15 >3
Table 17. Agronomic Data - White Chickpeas - Uniform Advanced Yield Test (No. 2) - Planted May 2, 1969 - RPIP Kera), Iran
) () (3) (C)) (5) (6) (7) (8) (9 (10) (11) (12) (13) @) (@15) (26) (17)
5o
. . b
5 ) s O~ 0% o & 5w s o g
8 ke +» - - @O £ <k ¥ = = .8 $4 0 o
Aocesston  Source B2 R E§ Ef § OB D L F B3 3% gh 2B 34
Mumber No. SOURCE E8 @2 &F &% § § &= &8 Z8 AE &2 $8 8% & =
12-071-10020 169 Ardabil w 38 ©3 23 3 9 42 81 112 8 11 W 37 2832
12-071-10025 111 Isfahan w 36 54 22 8 8 38 78 95 8 16 W 26 2753
12-071-02518 232 Darehgaz W 2 60 22 8 9 51 N1 98 7 12 W 7 2697
12-071-100** 152 KaraJ w 3 60 20 7 8 50 75 104 7 13 W 29 2531
12-071-10033 111 Isfshan W 0 53 21 8 8 40 (&} 95 7 11 W 26 2361
12-071-10031 169 Ardabil v 5 53 21 8 9 28 76 107 7 11 W n 2758
12-071-10026 162 Shahpour w 3 51 23 8 8 38 73 104 [ 10 w 31 2308
12-071-10029 152 Kara) w 35 53 17 6 8 38 3 103 7 10 W 34 2289
12-071-10032 152 Kara) W 34 s8 21 7 9 5t 71 96 6 10 w 3% 2212
12-071-02089 254 Kara) Selection W 39 57 18 7 7 b14 73 101 6 10 W 27 1942
LD 5% oL
g s
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Table 18, Agronomic Data -

Chickpeas - [nternational Advanced Yield Test - Flanted April 17,

1969 - RPIP Varamin, Irsn

() (2) ) C)) (5) (6) (7 ® (9 @) @2 (13) (1%) (5) @7
£ ) @ R ok ok 2 TR
| 22050 8 £f o3 oy d2sE By of . L%
vuber ~_ wemes  souncy RS 22 &% &€ 3 £ &% 48 &% 83 88 gsig
12-079-10004 Jordan W 64 81 17 9 9 61 85 8 11 W 1635
12-074-10008 = =9 Israel W 53 79 37 9 9 59 8o 7 12 W 1602
12-071-65472 5006 Iran P 62 76 29 9 9 63 87 8 11 LiBr 1501
12-113-10006 ¢ 727 Pakistan LP 46 68 31 9 9 58 T8 6 12 LiBr 1494
12-155-10002  g42a UAR W 59 69 21 9 9 59 8 7 13 W 1469
- 12-071-05475 5009 Iran Irp & (&) 34 9 9 64 88 8 10 Licr 1379
12-074-10012 CP 43 Israel W 68 82 20 9 9 68 87 8 10 W 1126
12-155-10003 713 UAR W 49 64 28 8 9 58 76 6 12 W 1114
12-074-10011 P Israel W 70 8 20 9 9 67 8 8 10 ’ W 1079
12-074-10009 CP 42 Israel W 66 86 18 9 9 62 88 8 10 w 1062
12-071-05464 5015 Iran P 61 (5] 23 9 9 .6 86 8 11 - Lice 1045
" 12-113-10007 C 612 Pakistan Lp 41 5] 40 9 9 59 7 T -16- LiBr 936
12-113-10005 Punjab Pakigtan W 5 63 235 8 8 5T 75 6 13 W 948
12-074.10010 T 13 Israel P . 63 75 32 9 9 62 8 7 <13 g 860
12-155-10001 F1 UAR LANRR 51 51 8 -8 56 74 6 1. y 739
1SD 5% ) ¥ 570
Table 19. Agronemic Data - Cnickpeas - International Advanced Yield Test - Planted May 2, 1969 - RPIP, Karej, Tran . S
@ @ ©) @ (5) (O M @) (9 () @) @2 @) @) @) @  an
o . i
. s S o a 2 ‘o
9] + Q K Q od oa : D &
e BB gs Bi g g 30 3E e Bp gy . B g
ﬁ::g:f_i"n Am 86uncx ES B& EF #&€ 3 g &8 ®&° Eg as 89 38 §§ 58
12-071-05475 5009  Tres ILP 48 55 21 9 9 4 8 10 9 10 1icr 2 3923
12-071-0?424 5015 Iran LP M 53 23 8 9 40 80- 104 8 11  Licr 23 3e2)
12-071-05472 5006  Iran Lp 4 52 25 ‘8 9 m 7 91 -8 11  1iBr 24 3054
12-074-10008 319 Israel - W 39 46 29 8 9 36 67 92 8 120 W 26 2563
12-074-10010 I 13 Israel Lp 50 56 22 8 g9 Ly g3 99 S 13 B 27 243)
12-079-10004 Jordan W k2 54 20 8 9§ 3B 79 97 8 1 g 16 2187
- 12-074-10011  CP Israel -5 6 19 7 9 I 978 111 8 10 W 42 2113
12-074-10012 CP 43 Israel W 52 T 25 7..9 38 7 100 8 10 W 44 2080
12-074-10009 CP 42 Israel W 50 55 21 8 9 39 76 o4 8 10 W 48 2067
12-155-10002  Giza UAR Wk 4 26 8 9 3 g 91 8 13 w 3 2046
12-113-10005  Punjab Pakistan W 3T 0 22 7 8 3 72 gL 8 13 w 24 2010
12.113-10007 C 612 Pakistan P 29 36 32 8 9 39 68 87 8 16 LiBr 14 1907
12-113-10006 ¢ 727 Pgkistan p 35 37 338 8 9 ¥ 15 90 8 12 ° 1aBr 19 1806
12-155-.10003 F13 - UAR w 37 46 23 8 8 37 6l 89 8 122 W 23 1577 .
' 12-155-10001 F1 TAR W 3% 3 2 8 8 3B e 8 8 11 .y 15 133
, _ . . 86
LSD 5% 58
oV % 20
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G
)
)

,;replication.
(6).
.
®)
(9)

(10)

(11)
(12) .
. 'Second ecolumn: C = Cylindricsl; F = Flat.
(13)
()
(15)
(16)
any
(18).

.disease.

Legend for Beans Agronomic Data Tables 20-27

Nuhﬁers asslgned to collection maintained by the Regional Pulse

;Improvement Project.

Indicates variety name or area of origin. Numbers are numbers
assigned to populations or collection by the Iranian Ministry of
Agriculture; six digit numbers are PI numbers from Crops Research
Division, ARS, U. S. Department of Agriculture, Beltsville,
Maryland, U,S.A.

W = White; P = Purple; LP = Light Purple.

V = Viney; B Bushy.

Average number of plants per meter based on one meter of TOW per

Rafed 1 to 9: 1 = poor stand; 9 = complete stand.

Rated 1 to 9: 1 = Weak plants; 9 = vigorous plants.

‘Days from planting to first opened flower,

:indicatés number of days after planting the first pod in plot
reached full maturity, ready for harvest.

Indicates number of days after planting the whole plot was ready

. for harvest.

Disease rated 1 to 9 1 = severe disease symptoms; 9 = free from
First colum: C = Curved; S = Straight.

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

Average of 10 pods per replication,

W = White; Cr = Cream; R = Red; P = Purple; Br = Brown; Pi = Pink;
Y= Yellow; Bl = Black; M = Mottled; § =‘sppttea;fL%= Light; D = Dark.

C = Cylindrical; F = Flat; P = Plump.

Average weight (grams) of 100 seeds.

{iiéldAin'kilograms per hectare based on;5bqg_19;squaref@gter plots.

20
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Pinto Beans - Preliminary Yield Test - Planted May 19, 1969 - RPIP Karaj, Iren
2y ) B O (M @ (9 @) a1 1w@)w) ) (15) (16) - (8)
s . ) : A } - . . L - K;:.” -
. o & 8§ 55: 5 & E
£28 Bo B2 T § ¥ 2 2 88 o5 o2& RS-
£3 ‘é 5 Q 5 g) . P g :; T aq o @D Ry O ~ [ .0 o
T ten _SOURCE 58 ABA% & 2 i3 A2 28§ & & 283 $2 she
65-153-02141 Turkey IP VvV 18 8 g 39 9 C M 3 LM ¢ 1796
65-153-01297 Turkey LP V. 20 8 9 I 5 € M 3 LPIM ¢ 1796
65-137-01650 Africa IP. VvV 12 8 o 5 'CF M 4 1piN ¢ 1390
65-022-00793 Chile - P Vv 13 7 8 8 s M 3 1pM ¢ 125y
65-071-00416 Isfahan PV 9 .7 8 o 8 8F M 3 1pM ¢ 1230
65-153-02167 Turkey IP V' 12 8 8 3 5-"SF M 5 LPIM ¢ 1212 -
65-153-01722 Eskeshtr, Turke L. V' 13 8 g9 = 6 s M 3 1PiM ¢ 1166
65-071-00396 Jiroft : LRV 15 7 9 43 5 SF*- M 4 LPiM c 1162
£5-153-01724 Ankara, Turkey ~LP. V. 11 7 8 =g 8 ¢F. s 3 LPIM c 1086
65-153-02261 Turkey LRV, 1B 7 9 Iy 6 CF M 5 LPIM ¢ 594
P | | 282
© Table 21. . Red Béans - Prelininary Vield Test - Planted May 19, 1969 - RPIP Karaj, o
et @ G @ (5 (12) (13) @¥) a5) (6 (8).
’ :. :» Cmog 2 8 S LR
. [ ) + R I o] ) < g [} [ NN & Q - - T ﬁ
Accession - §§; 8 § 9 3:3 vd o® % B8 TL -'af§1‘5
Npesion S DGR CEL" E8 & FE & o A& &5 85 34 88 84 XS
65-071-00580 Darehgaz W V. 16 8 g 5 ¢ M 4 F 2818
65-153-01282 Turkey Sel. W v =22 8 8 5 ¢ M 3 IR F 2400
65-035-00976 Congo : w v 13 8 9 6 CF M 6 DR c 2200
65-153-01616 Turkey W v 16 8 8 5 CF s 5 DR c - 1978 -
65-032-01627 Chile W v 17 8 8 5 CF M 4 R c 1814
65-071-00582 Isfahan W v 19 8 9 6 CF M 4 DR o] 1762
65-069-01534 India W v 12 8 9 5 CF M 5 R S 1714
65-062-00832 Guatemala IP B 19 8 8 € "CF M 3 R P 1632
65~000-02615 Unknown W vV 13 8 8 6 CF M -5 R c 1624
.65-000-02612 Unknown LE v 13 8 8 5 € M 5 R c 1610
65-000-02602 Unknown W vV 16 8 8 5 CF HW 4 R c 1550
65-~000-02605 Unknown W Vv 110 8 8 6 CcCF M 5 &R c 1448
65-002-01034 Afghanistan W v 13 7 8 5 CF M 5 R F 1418
65-000-02613 Unknown. W v 17 8 8 5 ¢ M 5 R ‘P 1416
65-000-02604 Unknown W. Vv 16 8 g 5 ¢ M & =R F 1382
LD 5% ’ ' 800
&
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‘Table. 22. : White Beans ~ Preliminary Yield Test — Planted May 19, 1969 - RPIP Karaj, Iran

(12) (13) () (15)

(1) (2). Gy &) (5) (6) () (8) (9) (0) (1) (10) (17) . (18):
. » 8 o B ©
S5 5o 88 g g 8% 82 22 gp o LR . .83 o 8
Accession E:g 35 Hé 2 a8 a8 4% B ak 892 8B 8§ 3'8' 3%‘ 8% 289
Number SOURCE Bt B L2 > AMHd AA MDD A AE Am o 5] 5] X ES %
65-153-02252 Turkey W v 3 8 9 hy 96 111 8 CF M -4 w c 23
65-153-01735 TPurkey ' W v 13 7 9 39 92 110 6 CF M 2 W F 54 1824
65-153-02066 Turkey W v 18 7 8 39 8 108 7 CC M 4 W F 30 1718 -
65-071-00353 Arak, Iran W v a 8 9 42 93 96 6 CF M 5 W c 26 1692
65-000-02578 Unknown W A 16 7 8 44 84 98 7 CF M 5 w F 26 1644
65-153-01938 Bursa, Turkey W v 15 8 9 2 93 110 5 ¢ M L4 w F 50 1642
65-153-02274 Turkey w v 14 7 9 40 84 100 6 CF M 4 W F 26 1560
65-071-00042 Shiraz W v 11 8 9 42 84 o7 7 CF M 5 W F 25 1524
£5-153-01846 Furce, Turkey W B 15 8 8 40 87 A T CF M 4 W P 40 1502
65-071-00772 Unknown W v 15 7 8 n 83 96 6 CF M 4 w (o] 24 1484
65-153-01801 Turkey w v 17 8 9 34 93 110 5 CF M 3 w F 49 1456
65-153-02551 Turkey W B 11 6 8 39 87 101 8 sc M y w P 46 1308
65-153-02503 Turkey W B 9 7 9 39 87 104 8 SF M 5 W P 48 1282
65-153-02470 Turkey w B 10 6 8 39 8y 98 8 SF M y W P 43 1100
65-153-02552 Turkey W B 8 6 8 38 86 101 8 sc M 5 W P 43 1024
LSD 5% 120
(o &4 268
Table 23, Pinto Beans - Advanced Yield Test (No. 1) - Planted May 19, 1969 - RPIP Karaj, Iran ]
(1) - (2) ) &) (5) (6) (1) (8) (9) (0) (1) () (33) (W) (15) (@16) (17) (18)
. - ke
£ Q& o4 ok o%n § B S A
£5 8 38 % g SR F2 B2 2R g o gé Ly g 3 = 8
Accession S 25 A8 § o &8 £8% S5 55 5S35 %% 83 'E 2% ¥l
Number SOURCE =S @8 HE & § &3 &l amd A2 &4 23 88 38 8§ %2 H&g-
65-157-00068 UsA w v 19 8 8 31 81 98 4 CF M 5 criM c 35 1681
65-153-00930 Turkey LP VvV 19 7 9 4y 9 114 4 SF M 4 PiM c 4y 1621
65-071-00446 Isfshan W v 19 8 8 42 87 102 5 cc M 5 oM c 45 1315
65-071-00601 Isfahan P Vv 19 8 9 40 88 107 6 CF M y PiM o] n 1221
65-071-00603 Isfahan LP v 15 8 7 40 86 112 5 CF 8 5 PiM c 45 1161
€65-071-00593 Isfahan LP v 17 7 8 40 87 107 5 SF M 3 PIM c 42 1156
65-071-00604 Isfahan LP v 17 8 9 40 88 105 5 SF M 6 PiM c 39 1148
65-071-00457 Isfshan LP V 15 7 9 b3 94 113 6 SF M y PiM c 37 1138
65-071-00605 Isfahan LP VvV 13 7 8 4 8 113 5 C M 5 PIM c % 858
65-071-00594 Isfshan P Vv 16 7 8 40 86 110 7 SF ] 3 PiM c 41 684
1SD 5% 370
cv 25%
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Red Beans - Advanced Vield Test (No.'1) - Planted May 19, 1969 - RFIP Karaj, Iran

(2) (8) (10) 1) (2) (13) (%) (15)
[ o o% o% Sw 8 -

o £5 Bo §f 3 b S5 2 P2 BE 2 287 gb g
hooession sounce . B8 23 5 £ =% =8 #4832 8583 8% 23 &2
65-0T1-00713 Darehgaz SW v .8 9 59 98 1 6 CF M, 6 R c
65-071-00734 Nishabour - W v 8 9 57 99 118 8 "¢ M 5 R c
65-071-00537 Nishabour W v 8 9 6 99 118 6 cF M 5 IR c
65-071-00536 Torbat Hedarieh W B 8 9 3B 8 8 6 ¢ M 5 B c
65-071-00721 Darehgaz w v 8 9 6 9 118 7 ¢ M 5 R c
65-007-00292 Argentina WV 8 9 6 9 118 7 cF M 4 IR c
65-071-01031 Iran W v 8 9 55 97 18 7 ¢ M 6 R F
65-085-00100 Lebanon W v 8 9 2@ B8 98 6 ¢ M. 5 IR C
65-071-00582 Isfahan W v 7 9 4 8 99 6 ¢ M 5 P F
65-071-00703 Unknown W v 8 9 47 8 103 T < M. 5 R- c
65-071-00577 Ghouchan W v 8 9 60 100 18 8 ¢ M 7T R F
65-071-00702 Torbhat Hedarieh W v "7 9. 45 86 9 6 CF M 4 ‘R- F
65-071-00399 Fars - S WV 8 9 4 8 8 5 cc M 5 IR F
65-071-00361 Rasht W v 8 9 ¥ 8 100 6 cF M 6 DR ‘F
65-071-00560 Darehgaz W v - 8 9 6 9 18 6 ¢ M 5 R c
65-071-00534 Torbat Hedarieh W v 8 9 45 83 o8 6 CF M- 5 R P
65-153-02122 Turkey W v 8 9 60 9 118 5 ¢ M 6 =R ‘B
65-071-00732 Nishabour W v 7 9 M 8 8 7 o M 5 IR P
65-027-00071 Mexico LA 8 9 38 & %8 5 P M 5 R o
65-071-00709 Darehgaz W v 8 9 36 8 98 5 e M 6 IR c
65-071-00564 Kermanshah W v 7 9 39 8 ‘9B 5 F M 4 IR ‘P
65-071-00710 Kermanshsh W v 8 9 3 8 98 7 < M 6 IR P
65-071-00727 Unknown W v -8 8 38 80 101 5 CF M 5 IR c
65-153-01390 Turkey , W, v 8 9 um 8 98 4 P M 5 R F
65-157-00589 USA (Red Kidney) W B 5 .8 n. gy 103 5 SF M. 6 R i
LSD 5%

N 4
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| White Beans < Advanced Yield Test

Planted May 19, 1969 - RPIP Karaj, Iran

@ G B G @ M E G a0 @ (2w @ s e an | (18),
- - o .
% m £ 9 o& of O 3 o » A
o IR IS B B tRe I | N S L TS P
focession SOURCE B8 ma mX & F &2 £3 #8 & B5 Bn 8k 83 &2 S2 mHeg
65-071-00638 Shiraz W v 10 7 9 44 85 102 6 CF M 5 W F 22 2348
65-0001-00512 Unknown 1] v 12 7 9 45 89 99 7 CF M 3 W c. 26 2320
65-071-00640 Shiraz W v 16 8 9 3} 83 100 5 CF M 4 W F 25 2288
65-071-00674 Kara} W v 14 8 9 4 82 97 7 CF M 5 W F 27 2266
65-071-00643 Shiraz W v 13 8 9 4o 83 98 6 CF M 4 W c 26 2194
65-085-00690 Lebanon W v 12 8 9 41 82 97 7 CcF M 6 W c 26 2115
65-071-00625 Karaj W v 1 8 9 45 85 98 6 CF M 4 w P 24 2111
65-071-00675 Karaj W v 9 7 8 45 85 99 5 CF M 5 W F 29 2097
65-071-00671 Karaj W v 12 7 9 47 86 99 6 CF M 5 W F 27 2091
65-071-00637 Shiraz W v 12 7 9 42 84 98 5 CF M 3 W c 26 2045
65~071-00650 Unknown W v 15 8 9 45 8y 97 7 CF M 4 W c 26 2016
65-071-00212 Iran W v 12 8 9 35 g3 112 7 CF M 4 y F 4 2014
65-071-00699 Unknown W v 11 8 9 4y 82 97 T CF M 5 W N 25 1981
65-071-006532 Shiraz W v 15 8 9 41 82 97 6 CF M 4 w C 28 1949
65-153-01286 Turkey W v 13 T 8 38 35 100 6 CF M 4 W F 36 1926
65-032-00814 Chile W v 10 7 8 43 91 104 T CF M 4 W c 34 1879
65-071-00695 Isfzhan w v 10 7 9 43 8y 99 6 CF M 4 W F 25 1866
65-071-00042 Shiraz W v 11 7 9 40 83 96 7 CF M 4 W F 25 1805
65-071-00620 Karaj W v 10 7 8 42 82 98 6 CF M 4 w ‘F 27 1780
65-071-00676 Kara] W v 11 7 8 4o 82 98 7 CF M w 25 1765
65-157-00010 USA W v 13 T 9 4, 84 98 7 CF M 4 W F 27 1761
65-071-~00649 Unknown W v 13 8 9 45 87 o8 6 CF M 6 . W F o5 1760
65-071-00681 Shiraz w v 13 8 9 43 69 97 6 CF M 4 W F 26 1704
65-071-00654 Isfshan w v 10 7 9 42 82 99 5 CF M 3 w P 26 1692
65-153-02435 Turkey 1] B 9 6 8 44 90 102 T cc M y w P 27 1375
1SD 5%+ 387
oV 17%
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" Table 26.. Red Beans - Unifom Advanced Yield Test - Planted May 19, 1969 - REIP Kara), Iren |
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White Beans - Uniform Advanced Yield Test - Planted May 19, 1960 - RFIP Karaj, Ifan

Table 27.
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e‘end for Cowpea Agronomic Data Tables 28=
7(&) Numbers assigned to collection maintained by the Regional Pulse Improvement

Project, : ‘ 1 : ‘

(2):Source numbers refer to PI numbers from New Crops Research Branch, Crops Research

" Division, ARS, U.S. Department of Agriculture, Beltsville, Maryland, "C" numbers
are strains obtained from Oklahoma State University. Other three and four digit
numbers are numbers assigned by the Iranian Ministry of Agriculture.

(3) Source indicates variety name or area of origin, ‘

(4) Flower color: P = Purple; W = White; WP = mixed White and Purple flowers.,
(5) Plant type: E = Erect; SE = Seml-erect; B = Bushy; P = Prostrate; BP = Bushy

Prostrate,
(6) Plant height (in centimeters) at near full plant growth,
(7) Plant width (in centimeters) at near full plant growth. o

(8) Plants per meter is an average number of plants per meter of row based on one
meter sample per replication.

(9) Rated 1 to 9 : 1 = complete stand; 9 = poor stand.
(10) Rated 1 to 9 : 1 = vigorous plants;9 = weak plants,
(11) Days from planting to first opened flower.
(12) Days from planting to first mature pcd reedy for harvest.

(13) Rated 1 to 9 : 1 = free from disease symptoms; 9 = severe disease symptoms,
major disease mosalc virus., See pathology section for diseases present,

(14) Pod Bhapez'S = Straight; C = Curved; M = Mixture of Straight and Curved,

(15) Pod color: Br = Brown; Pu = Purple; P = Pink; Cr = Cream; W = White; Y = Yellow;
G = Green; L = Light; D = Dark,

(16) Pod size: VL = Very Large; L = Large; M = Medium; S = Small,

(17) Seeds per ; 4 is average based on five random pods per replication,

(18) Seed Color: Cr = Cream; P = Pink; M = Milky; Bk = Black; Br = Brown; G = Green;

"~ Bl = Blue; W = White; Y = Yellow; R = Red; Pu = Purple; Sp = Spotted; D = Dark;

L = Light.

(19) Eye color: Or = Cream; P = Pink; M = Milky; Bk = Black; Br = Brown; G = Green;
Bl = Blue; W = White; Y = Yellow; R = Red; Pu = Purple; D = Dark; L = Light,

(20) Seed size: L = Large, approximately 24 grams per 100 seeds; M = Medium, ’

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

(21) Shattering rated 1 to 9 s 1 = no loss of seed from shattering; 9 = considerablgmf
loss of seed from shattering, LT e

(22) 100 seeds weight - average weight (in grams) of 100 seeds,
(23) Yield in kilogram per hectare based on 10 e plots.
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Tahle 28. Agronomic Data - Cowpea Preliminary Yield Test (No. 2) - Planted Apiil 4, 1969 - RPIP Varamin, Iran

() @. & @ () () (D (8) (MO (12) (13)(AH(5) (16)a7) (18)(19) (20)(21) (22) '37('235 i

| 7]

i fe. 5 8 3 8 28 8 e, e

f5 ot i o 82828 B 4 4o 8 B > f 83,8

B B soumcs siabisdifesfa s u8iz g 3 2% F s §OEogEsif
62-157-01431 USA (Mississippi Silver) P SE 43 62 8 2 5 48 76 5 ¢ LY M. 15 YrIie M 3 20 1900
62-071-00197 293420 Iran W E 60 7L 8 24 4 79 4 M W M. 16 or LG ML 3 16 1680
62-157-00355 293516 USA (Hib-canel) W SE 4 64 8 2 4 51 8B 4 M LY L 15 G6rie L 3 14 1386
62-157-00383 293535 USA (Mississippi Crowder) P SE ¥ 66 8 >4 55 8 5 ¢ LY ML 12 YorGr S & 18 1320
62-157-00468 C.261  USA (Climax) W E 5 6 9 23 55 8 4 M ¥ ML 12 M LG ML 3 15 1280
62-157~00441 293574 USA (Texas Cream) W SE 46 53 3 H} 6 4 8 5 ¢ W L 11 MW IBr ML 3 14 1210
62-157-00466 C€.620  USA (Top Set) W SE 48 76 9 3 4 52 8 5 ¢ yEr M, 12 LCr GBr S & 14 1054
62-153-00057 179555 Turkey (Kamran) W B 3B % 6 4 6 51 38 5 M LY ML 10 W BrL 4 23 1054
62-157-00345 293503 USA (Early Black Eye) W SE W7 7% 9 2 2 5 8 2 ¢ LY M 12 CcBk S 3 1§ 708
62-071-01444 177 Nizhabour, Iran W S 53 6 9 23 5 77T 4 M LY ML 13 LexGer ML B 13 702
VE= 3
1SD .05 = ' . 866
Table 29. Agronomic Data - Cowpea Preliminary Yield Test (No. 2) ~ Planted May 29, 1969 . RFIP Karal, Iren .

(1) (2) (3) ) (5) (6) (7) (8) (9)(20)(11)(12) (13)(1) (15)(16) (17) (18)(19)(20)(21)(22) ‘,(23‘):;}:,

. 8 @ & L") »

. FEI ) a N o -t H O . @ -

3:.4: u*’a 35 hgﬁ‘. 3:@:‘1 ggg; ;-3 3 :¢8 3'3‘5-5 ﬁ*

Accession  Source ES R EREE L § B0 % B2z w3y Bx Bd o 8 % o3 95
Number Nurber SOURCE ES g mS ¥ A & YRS A3 A8 8 888 34 83 2 84 5 823 g
62-157-00345 293503 USA(Early Black Eye) P SE 46 47 20 4 4 57T 77 3 M 1y L 11 YerBk L 3 18 2247
62-071-0144%4 177 + Nishabour, Iran W SE 53 60 23 3 4 59 8 3 M 1y L 11 M @Br L 3 ‘12 2247
62-157-00441 293574 USA (Texas Cream) P SE 4 58 20 3 4 6 8 & M w 1 l2 M PBrL 4 23 2136

62-071-00197 293420 Iran W S 52 59 246 35 & 8 3 M W L 11 MW LG ML 2 1k

62-157-00255 293516 USA (Hib-canel) W SE 52 20 2 2 3 6 8 3 M W M 12 Md IG M & 4 1977
62-153-00057 179555 Turkey (Kamram) W SE 4 m 24 35 5 76 & M LY ML 12 M LBr ML 2 16 1909
62-157-00468 C,261 USA (Climax) W SE 4 49 20 35 57 75 4 M W ML 11 MW LG ML 3 14 1879
62-157-00383 297535° USA (Mississippi Crowder) P B 49 46 271 3 4 6L 76 & M LY ML 12 Yr G L 3 20 1842
62-157-00466 C.620 USA (Top Set) W SE 50 4. 18 4 5 56 8 4 M W M. 10 Cr 16 ML 2 15 1756
62-157-01431 USA (Mississippi Silver) P SE 50 52 235 3 3 6 8 3 M Iar L 11 c¢r 16 M. 3 13 1707
NVNE = 28

1SD .05= . : ‘ ’ 580
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_Table 30.

Agronomic Data - Cowpea Preliminary Yield Test (No. 1) - Planted April %, 1969 - REIP Varamin, Iran

(1) (2) ) ) (5) (6) (1) (8) (9)(10)(21) (12) (13)(14)(15) (16) {17) (18) (19)(=20)(21) (22) (23)
| 2% o % <8 8% .3 .
. e d = 5] o = - & P [
Bae 2Beg 88y @RS 988 8 # g3 5 8 2 238 o o
Accession Source §3§§ 52 8% 8% 8 ET-IRE - B 3 -g g g& 9 o e o 8§ 220
Number Number S OURCE ESES aS AR R A P Al Rl B3 & & & & a2 8 & & = 58
62-155-00223 250587 Egypt W E s8 7. 7 2 4 48 7 5 € L M. 12 W B L 3 30 253
62-157-00295 293458 USA Calif. Black EyeNo. 5 W E 55 61 9 3 4 47 78 5 M 1wy L 11 W, Bk ML 3 23 2372
€2-157-00316 203477 USA CeliforniaBlackEye W E 5L 69 9 2 5 49 76 6 M 1y M. 11 W B L 3 22 2068
62-155-00058 182350 Egypt W SE 4 60 7 35 5 80 5 M 1wy L 12 W, Bk L 3 23 1948
62-157-00287 293449 USA (Bunch) W SE 46 66 9 2 5 5 T °'5 8§ Py L 12 MW Bk L 3 19 1926
62-069-00070 183363 1India W SE W 62 7 34 50 78 4 M 1y M. 11 M Br L 3 25 1756
62-153-00057 179555 Turkey (Kamran) W SE 50 67 7 35 k4 78 5 M oW L 12 CWBr M 2 2& 21724
62-071-01432 178 Isfehan, Iran WE 63 7% 8 23 4 78 3 M W L 11 W Bk L & 25 1659
62-071-01438 170 Shoushtar, Iran W S 4 T7 7 24 5 79 4% M W M. 10 M¥ Bk M 3 23 1958
62-071-01446 179 Isfshan, Iran W SE 59 66 7 2 3 51 80 4 M 1LYy M. 10 M B L 3 22 1244
= 28 -
LSD%-05 = 642

Table 31. Agronomic Data - Cowpea Preliminary Yileld Test (No. 1) - Planted May 29, 1969 - RPIP Kara), Iran
(1) (2) 6)] ) (5) (6) (7) (8) (9)(10)(21) (22) (23) (%) (15)(16) (17)(18) (19)(20) (21)(22) (=23)

% 9 ‘@ o © "Eg o g B g 3 8 Be

. g g L +2 .& PO PO Y NP E: P E 5 g’ ﬁ | ] -8 1] 5 @ -S 3 '5 -] g
Accession Source o sg R 5% 5'&; 8 & .o 43 .o 83 B '33 -83 D K 3 o3 B3 8 8;' '3§‘5
Number Number S OURCE ES A& nf A RS 5 Y RS B3 A2 S 88 &3 88 & 38 & § S= o8
62-071-01432 178 Isfshan, Iran W S 6 66 22 3 4 61 8 3 ¢ YW M. 10 W B L 3 23 2312
62-069-00070 183363 1India W SE 5 57 15 3 5 58 82 4 ¢ P ML 10 W Br L 3 22 22%
62-155-00223 250587 Egypt W S 56 51 26 2 4 6 8 3 8 PuYy ML 10 W B L 3 20 2201
62-157-00205 293458 Calif.Black Eye USANo.5 W SE 61 61 19 3 4 61 T8 3 s LY M. 10 W Bk L £ 26 2121
62-071-01446 179 Isfehan, Iran W SE 61 51 19 2 3 5 79 3 S YW ML 10 W B L 2 19 1975
62-157-00316 293477  Calif. Black Eye USA W P 58 51 17T 3 5 64 T6 3 ¢ Pu¥Y ML 11 MW Bk M. 3 22 1845
62-157-00287 293449  USA (Bunch) W SE 5% 52 20 3 4 s8 T 3 ¢ Puy M 9 W B L 2 19 1777
62-153-00057 179555 Turkey (Kamran) W SE 4 48 17 4 4 5 718 3 ¢ W L 11 W B L 2 21 1725
62-071-01438 170 Shoushtar, Iran W SE 47 5 20 4 5 5 77 3 8 W L 9 W B L 2 22 1716
62-155-00068 182350 Egypt W SE 55 51 18 4 5 59 75 4 ¢ LY M. 10 W 8B L 2 22 1524
CVE= 28



Agronouic Data - Cowpea Uniform Yield Test - Planted April 4, 1969 - RPIP Varamin, Iran
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Agronomic Data ~ Cowpea Uniform Yield Test - Planted May 29, 1969 - RPIP Karaj, Tran
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Table 33.
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Legend for Mungbean Agronomic Data Tables 34-37

Numbers assigned to collection maintained by the Reglonal Pulse
Improvement Project.

Three digit numbers are Iranian Ministry of Agriculture numbers, six
digit numbers refer to PI numbers from New Crops Research Branch,
CRD, ARS, U. S. Department of Agriculture, Beltsville, Maryland, USA.
Indicates variety name or area of origin.

G

E = Erect; B = Bushy; P = Prostrate; SP = Semi-prostrate.

Plant height measured in centimeters at full plant growth.

Number of plants per meter of row, based on one meter sample per
replication.

Rated 1 to 9: 1 = complete stand; 9 = poor stand.
Rated 1 to 9;: 1 = vigorous plants; 9 = weak plants.
Days from planting to first open flower.

Daysvfrom planting to first mature pod ready for harvest.

Rated 1 to 9: 1 = free from disease symptoms; 9 = gevere disease
symptoms.,

L = Light; M = Medium; D m Dark.

L = Light; M = Medium; D = Dark.
SaswﬂmﬁMéMMwﬂﬂywww;C=WWw

Aﬁéfage number of seeds per pod based on_ten pods/replication.
Average welght (in grams) of 100 seeds.

Yield in kilogram based on 4m2 plots in,quaj; Vargmin‘Smalplots.

30



Table 34.
Agronanic Data - Mungbeans - ont.
1 v vied -~ Planted June 8
@ @ ® (6 " 1969 - REIP Farady Tren
Accessi 7
renoeien  Source m @ (10) (u
Rabes soURCE  pomt Pt Fa ) ) @) ay ~
88-071 Iype Helght /Meter st Pl. to Pl to 5) (6) (i7)
-10827 224 D and Vigor 1st F1 Disease Leaf Seeds 100 Y1
88.071-10528 21 aregaz, Iran B . 13t Mat. Rating Co Pod Pod par Seed eld
48.G71-105%9 217 Kermanshah, Iran SP 2 24 3 2 lor Color Size Pod W per
48-071-1096. 7 Kermanshah, Iran E 31 28 3 51 66 eight Hectare
38-071-1 > ?132 Sari, Iran B s2 19 7 3 2 7 ; ' p L o
L8 071-10814 216 Shiraz, Iran B 0 23 1 2 56 n 3 L D M 11 5 nre
N OTI10013 olf Kerespieen ? 29 2 3 2 o 70 3 D > M 10 3 9%
Bk fmE 1 2 E PP E o8 b obiig i
48-069-11, » Iran B 2 2 g M M '
ieg-uor 0 Desful (3), Irm E 3 15 3 =2 2 7 : b M 1 1 & 2
WO io0s7 o3 epegazs Iren B % 19 1 1 2 73 3 D o L 10 ? =
k8071108 3 Isfahan, Iran B 8 21 3 1 55 7 D P 1 1n 4 819 -
48.071-104: 1 225 Isfahan, Iran E 44 18 3 2 52 T2 2 D L L 7 819
-ioi2l 213 Isfanan, Iren E u 2 Y 54 . 3 D P 8 19 5 g1 -
‘*8-011-108290865 glzs Zahedan, Iran P 6 20 3 2 53 st 3 D D L 9 5 811
48.071-10862 218 Daregaz, Iran sSP 36 24 % 2 56 ™ 3 D D L 11 6 783 ..
4815711087 Zohedan, Iran B 2 23 3 2 3 3 2 L M 8 10 5 T
48 071-10960 Berken (USA) E 7 20 3 2 55 [ > M M 1L 1 2 748
“48-071-10288 at Nosratabad, Iran SP > 17 3 2 25 72 M M s : 3 742
JoOTL-10288 215 Karad, Iran P » 22 i 5 2 - 2 P b © 19 3 8
Boniter T ten (A B ¥ 18 5 2 % n 3 D b I 1o & 3
48071104 Unimown E 20 24 3 2 56 i) 2 M D M 1 6 T2
48-069-1 29 24  Isfehan, Iran sp * 19 2 2 67 L M L 0 4 7i2
M-l% 183357 India sp 2 26 g 2 2 7 2 P > I 10 2 €99
48-071-1029 22323 Isfahan, Iran B x 3 y 2 Ers (2] 3 L D M 1 E] 663
48-071-10352 Zehedan, Iran B % 19 5 2 58 (&) 2 b M M 8 3 654
o iga M8 Jireft, Ira % X ¥ 2 1 2 70 3 M M M 1 3 &
48.071-11168 5 Kera}, Iren E 8 23 3 3 5 ™ 2 M D L 11 2 €29
WBOM 10289 215 R E % 3n 3 2 2% 75 3 ¥ ®m . 13 & &
48-071-10344 21,? Karaj, Iran sP 48 20 3 2 56 ko) 3 M M s 9 6 602
48-069-11019 g:mt"'badn Iran SP 30 19 3 2 55 67 3 D M it o 3 s%
4807110867 218 aful (), Iran E 23 2% 3 2 36 7 3 D D L 10 b 572
48-071-10981 1527, Zzhedan, Iran sp ¥ 17 3 1 26 76 3 b D M 1 6 560
48-063-11025 '3 Isfshan, Iran sp 23 24 % 2 51 75 2 L M s 10 2 25
58-078-11142 Dezful (S), Iran E u-]i 26 2 53 75 3 b M M 10 2 530
807110385 216 sivor E s 3 3 & B 3 L s w0 3 528
18 0TI-10683 223 jepervs Iran sp a 19 4 (& 2 > MM 9 5 523
48.071-1042% 214 Isfanan, Iran 29 27 3 2 50 67 L L 11 4 513
§B-071-10667 22 Isfahan, Iran gp ] 24 3 2 62 7 2 D D L 502
48-071-10353 212 Isfzhan, Iran 40 23 3 2 5L & 2 D D 10 7 488
48206910586 Jireft, Iren Eom 2 3 2 o P 2 > nx N 3 s
18-071-10410 216 Dezful (8), Iran E o0 26 3 ) 57 o) 3 D M 11 3 Y
48-071-10798 224 Jiroft, Iran 1 18 Iy 2 57 n 2 D D S 10 3 e 9
380711000 359  oczful, Iran E 5 % 3 2 X = 3 > 2 & 1 3§ e
48-071-10959 199 Dashtsar, Iran E 26 27 3 51 (E] 2 b L : 8 3 51
48-o71-10422 © Helian, Iran 48 22 2 3 59 76 2 H p L 8 H 7
WSO 1074s e Lstehen, Iran E 55 a1 ;i ¢ = 72 3 P ¥4 o 2 3 ;gg
48.071-10083 15270 Karaj, Iran E 42 24 3 2 58 o] 2 D D L 9 3 351
48.071-10846 28 Rasht, Iran ap 42 28 3 2 (=] ™ > D D 11 3 336
Zzheden, Iran > 26 1 59 ™ 2 D M S 1 4
Lsp 5% e % =z 2 3 2 75 2 » % 5 ¥ 3 %
o 2 5 78 3 D » & 8 3
3 D 8 10 292
M 8 9 - 2 265
3 238
209
36
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Table 35. Agronomic Data - Mungbeans - Advanced Yield Test - Planted June 8, 1969 - RPIP Karaj, Iran

(1) (2) 16) ) (5) (6) (1) (8) (9) (10) ) (@2 (@3 @) a5 @6 (@7)

Seeds 100 eld

Accesion Source Plant Plant Plants Pl, to PlL. to Disease Leaf Pod. Pod per Seed . per
Number Number SOURCE Type Height /Meter Stand Vigor 1st Fl. 1st Mat. Rating . Color Color Size Pod Weight Hectare
48.071-10865 218 Zghidan, Iran P 28 22 3 2 56 T4 3 L L M 10 4 1210
48-071-10855 218 Zshidan, Iran P 32 18 4 2 55 75 2 L M- M 10 5 1121
48.157-11085 M-1 Kilgoa (USA) B 28 20 3 2 53 65 3 D M s 10 4 1107
48-071-11089 15279 Kerman, Iren E 4 18 3 2 58 7h 3 M D s 11 5 1082
48-071-10283 215 Karaj, Iran E 41 16 4 2 58 7 3 D D M 10 5 1080
48-071-10292 215 Karaj, Iran E 38 16 3 2 56 is] 2 D D M 11 6 1059
48-071-10810 224 Daregaz, Iran P 30 21 4 2 55 ™ 3 L M L 10 5 1043
48-071-10757 226 Karaj, Iran ° P a6 21 3 2 57 76 3 L M L 11 5 1036
48.157-11086 -3 Okl ehoma, USA E 37 20 3 2 56 T2 3 M D M 9 6 1030
48.071~10783 226 KaraJ, Iren P n 18 4 3 56 (5] 3 L M L 10 5 999
48.071-10926 215 KaraJj, Iran B 34 18 4 2 55 > 3 M D L 9 6 998
48-071-10955 203 Jiroft, Iran sSP 36 21 3 2 56 T4 3 D D s 10 4 995
48-071-10263 218 Zghidan, Iran E 34 17 4 2 53 69 3 M D M 10 5 994
48-071-10289 215 Keraj, Iran B 31 20 3 2 56 Vs 3 M D M 1 5 972
48-071-10678 223 Isfahan, Iran E » 17 3 2 53 70 3 D M M 10 4 962
48.071-10870 215 Kara), Iran B 36 22 3 2 58 76 3 D D 8 9 4 858
48-157-11087 Berken (USA) E 39 19 3 2 56 73 3 D D M 10 5 834
48-071-10962 184 Shiraz, Iran B 26 20 4 3 54 7 3 D D M 9 4 796
48-071-10954 399 Dashtsar, Iran E 38 18 y 2 57 75 3 M D M n 5 789
48-071-10282 215 Kara], Iran sp 4 21 37 2 56 76 3 M M M 11 4 787
48-071-10923 215 Karaj, Iran E 39 19 3 2 56 T2 3 D D M 11 5 786
48-069-11020 Dezful(s)(65), Iran SP 39 16 y 2 56 i) 3 M M M 11 5 nt
48-069-11035 Dezful(s)(65), Iran E 40 17 3 2 59 Vo4 3 D L M 9 5 365
48-069-10991 Dezful(s)(65), Iran E 45 16 4 2 58 78 3 D L M 10 5 330
48-069-11019 Dezful(s)(65), Iran E 50 17 3 2 57 78 3 L L s 8 6 320
13D 5% 196
[or ¥ 4 20
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Table 36 - “Agronomic Data - Mungbeans - Uniform Advanced Yield Test - Planted June 15, 1969 ~ RPIP Varamin, Iran

(n) ‘ (@ ) (5) n ©) 9) (11) (15) (16) (7)

: . Yield
Accession Source Plant Pl. to Disease Seeds 100 Seed per
Rumber = - Number SOURCE Helght Stand Vigor 1st F1. Rating per pods Weight Hecotare
38.157-11156 921 v USA 108 2 2 45 3 1 7 2103
48.157.10023 31728 Beltsville 113 2 2 47 3 10 5 1018
48-157-11155 906 V USA 107 2 2 49 3 12 6 1558
48.071-10293 218 Zghidan, Iran 106 2 3 46 4 1 5 1470
48-069-10104 212908 India 12 2 3 46 3 11 5 1430
48.157-11152 901 v USA 100 2 4 46 4 - 10 5 1420
48-033-10045 171435 China 106 > > 46 4 L1 4 1274
48.157-11153 903 V USA 104 3 3 45 3 S n 5 1260
48.071-10283 215 Karaj, Iren 104 3 3 15 3 .11 6 1176
48-069-10075 183136 India 106 3 3 16 3. S0 1164
LSD 5% ' R A 515
o % , R -
Table 37 Agronamic Data - Mungbeans - Uniform Advenced Yield Test - Planted June 8, 1969 - RPIP Karaj, Irsn = - ‘

(1) (2) (3) ) (5) (6) (1) (8) (9) (10) (11) (12) (3) " (a5) (6) - (17)';:»

Seeds 100 Yield

Accessicn Source B Plant Plant Plants Pl. t¢ Pl. to Disease Leaf Pod per Seed per

Number Number . SOURCE Type Height /Meter Stand Vigor lst Fl. 1st Mat. Rating Color Color Pod Weight Hectare
48-157-11156 921V  USsA B 19 15 3 1 50 63 4 D L 1n 6 1509
48-033-10045 171435 China sSP 4 18 3 2 51 67 3 D M 10 4 1120
18-157-11155 906 V  USA " 8P 27 20 4 2 54 7 3 M L 10 4 1019
88.157-11153 903V  USA B 28 20 3 2 50 69 3 D L n 4 1104
48-071-10293 218 Zshidan, Iran SP 34 20 2 1 51 TS L D D 10 L 936
48-157-10023 31728  Beltsville SP 28 18 3. 2 53 V-3 .3 M L. 11 5 926
48-071-10282 215 Karaj, Iran sp 29 16 3 2 53 T3 "3, ‘D L 10 4 902
48.069-10075 183136 India . SP 30 19 4 2 51 T4 3 D D 12 5 881
48.069-10104 212908 Indla sp 3T 19 3 2 51 70 3 D M 10 3 871
48-157-11152 901 ¥V  USA sP 27 18 3 2 51 69 5 D oM -9 b 671
o % ‘ GRS - 20
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-SUMMARY

Plant Population Density - Grain yields of cowpeas were not increased
by planting two rows per 50-cm bed when plant spacing within the row
provided at least 10 plants per meter. The higher plant population
densities resuiting from closer row spacing decreased the number of pods
per plant and tended to increase the straw-grain ratio., Similarly for
dry beans, there was no advantage of planting more than one row on a
50-cm bed.

Fertilization - Nitrogen and phosphorus fertilization, applied by broad-
-casting and mixing in the surface layer of soil or by banding near the
seed, had no significant effect on the yield of chickpeas, cowpeas, or
dry beans.

Irrigation - Irrigating at intervals of seven days resulted in a yield
depression of a red-seeded variety of dry beans, because of root rot.
This effect did not occur with a white-seeded variety, suggesting a
differential in varietal resistance to roct rot. Yields of lentils were
also reduced by disease when irrigated every 4 days as compared with

7 or 10 days.

Dry beans yielded more grain when irrigated at 6-day intervals than at
10-day intervals. This differential held for levels of water application
of 40, 32, and 24 cm over a 60-day period. For the 6-day frequency, the
40~-cm level resulted in the highest yield. The level of water application
had no effect on yield at the 10-day frequency.

3 .



. P1£ntk?opu1ation beﬁsitz,

, Cowpeas and dry beans were planted or 50-cm beds with one row and
two rows per bed. Plants were spaced in the row so as to result in 10,
15, and 20 plants per meter of row. For two rows per bed, the rows were
approximately 20 cm. apart. The same within-the-row spacing applied to
both the cingle and the double rows. Thus, population densities ranged
from 200,000 to 400,000 plants per hectare for a single row per bed and
from 400,000 to 800,000 for the double row bedd. A split-plot design
in four replications was used, with rows per bed as the main plots and

spacing within the row as sub-plots.

The effect of plant population density on the growth of cowpeas
is given in Table 38, Although the effect was not significant at the
5% level, cowpeas yielded slightly more grain when planted as single
row beds than as double row beds. This row effect occurred for all
three within row spacings. Plant spacing within the row, over the range
of 10 to 20 plants per meter, did not effect grain yield. Results from
previous years showed,however, that a marked reduction in grain yield
occurred when density was decreased to five plants per meter. The
straw-grain ratio and straw yield were significantly lower at 10 plants
per meter than at 15 or 20. The effect of the number of rows per bed
on the straw-grain ratio was not significant at the 5% level, although
two rows per bed tended to increase the value. Close spacing of plants
markedly reduced the number of pods per plant. For 10 plants per meter
andsingle row beds, each plant averaged 8.7 pnds compared with 2.0 pods
per plant for the density of 20 plants per meter and double row beds.
This effect accounts for the failure to obtain higher grain yields of
cowpeas with population densities greater than approximately 200,000
plants per hectare. There was a trend toward smaller seed with high
population density. .

~ For dry beans (Table 39, grain yields tended to increase with.
closer plant spacing, although differences in the means were not
significant at the 57 level. :

v From 1969 data, there appears to be no advantage from the grain 2
yield standpoint of having more than one row on a: 50-cm bed for cowpeaaf
and dry beans, C B



'.['able 38- : “-f“.[nfli;énce of row and plant spacing on growth of

~cowpeas, Keraj, 1969.

Plants per -

Rows per 50-cm. bed

. meter of row 1. 2 Mean
| . Grain yleld, tons/ha
10 1.38 1.25 1.31 o ¥/
15 1.31 1.21 1.26 a
.20 1.41 1.19 1.30 a
Mean 1.37a | 122
100 Seeds Weight, gnm.

10 22,1 21.1 21.6 a

15 21.1 21.3 .2.2a

20 21.8 20.8 21.3 a
Mean 21.7a | 21.1 a

Pods per plant

10 8.7 4.1 6.4 a

15 4,7 2.8 3.8 b

20 3.4 2,0 2.7 ¢
Mean 56a | 3.0b

Straw-grain ratio

10 2.12 2.13 2.13 b

15 2.47 2.93 2.70 a

20 2.67 2.76 2.72 a
Meun 2.42 a2 | 2.6l a

-1/ Flgures within a column or line followed by

-36

the same letter are not significantly
different at the 5% level.



bea.ns, Kar'a.j s 1969

: -‘-Influence of row and plant spacing

. Rows per 50-cm. bed

: Plants per .

o

" meter of row 1

Grain yield, tons/ha.

o 1005
o 1as

1.3 |

Mean

k¥{¥§f395<f

1.28 . | 1.2

. 116

1 . 22,8

225

100 Seéeds weight,

 ,22;4¢<

el

22.1 "‘

R
'}22'4~a¢;;f
[ 2232

";%3af”

Y Figures within & colum or line. followed by

]}the sane letter are- not significantly different

;!'";at 'hhe 5% level
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“Irrigation - Fertilization

, Irrigation treatments, consisting of irrigating at 7 and 12-day

intervals, were applied as main plots. Fer:ilization treatments,
consisting of combinations of three nitrogen (ammonium nitrate) and
four phosphorus (superphosphate) rates, were applied as sub-plots.

- Four replications were used. Two groups of field plots were established,
Group I plots were planted May 3 to chickpeas, cowpeas, and dry beans.
The fertilizer was broadcaest and mixed into the surface layer of soil.
Group II plots were planted June 5 to cowpcas and dry beans. The
fertilizer was banded near the seed. The two groups of plots were
located in adjacent fields having apparently similar soil conditions.
A white-seeded variety of dry beans was used in the group I plots and
a red-seeded variety in group II.

Results from the group I plots showed that irrigating at 12-day
intervals caused a substantial yield reduction of chickpeas and dry
beans and a moderate yield reduction of cowpeas (Table 40, 41
and 42 ). TFor the group II plots (Tables 43 and 44 ), however, no
‘reduction in yileld resulted from irrigating at 12-day as compared with
7-day intervals. In fact there was a trend toward higher yields with
the drier irrigation treatment. The reason for these contrasting
results may be associated with the differences cited above in the
procedure for the two groups of plots. One factor, the varietal
difference for dry beans, probably had an effect. The variety used
for the group IT1 plots was damaged by root rot during the later part of
the blooming period when irrigated at 7-day intervals. This disease
caused the plants to stop blooming. Such a condition was not observed
for the 12-day irrigations. This suggests a differential between the
two varieties of dry beans in their resistance to root rot.

Nitrogen and nhosphorus fertilization had no significant effect
on grain yield of the three crops under the two methods of application.
The plants were well nodulated, which at least partly accounts for the
lack of response to nitrogen fertilization. However, soil test values
indicated a low to medium level of available phosphorus and a probable
.response to fertilization.

irrigation - Plant Population Density

Frequency and level of irrigation and plant population density
treatments were applied in a split-plot design with three replications.
Main plots were irrigated at 6-day and 10-day intervals, Three levels
of water, 40, 32, and 24 cm., were applied to the sub-plots in the
course of a 60-day period beginning.at the start of bloom. Thus, the
6-day frequency plots were irrigated 10 times and the-10-day plots 6
times. The quantity of water applied at each irrigation was equal to
the season total divided by the number of irrigations. Population

38



Table40 Influen ‘ f irrigation freouency and ﬂertilization on grain
y-.leld of chiokpeas, tons/ha Kara.], 1969.
 Fertilizer applied, kg/ha.
Nitrogen - Phosphorus (P}
(N) 0 30 60 0 . Mean
Irrigated at 7-day intervals | o
0 2.22 2.71 2.53. 2.05 2,38 a Y
50 2.42 2,46 1.95 | 2.3 2.29 a
100 2,24 2.54 1.87 2.57 2,31 a
Mean 2.20a | 2.57a | 2.12a | 2.32a 2,33
Irrigated at 12-day in‘berVals
0 1.72 1,46 1.78 1.89 1.72b
50 1.62 1.37 1.34 1,47 1.45 b
100 1.51 1.61 1.81 1.37 1.57 b
Mean 1.62a | 1.58a | 1l.64a | 1.58 1.58
Phosphorus S | e
Mean 1.95a | 2.03a | 1.88a | 1.95a

1/ ‘Figures within a oo1umn followed by the same 1etter are
’ not signif:l.eantly .,_lifferent at the 5% level

:‘1,‘3’"9_‘:



‘_:,‘\Table 415 Influenoe ‘of: :lrrigation frequency and: fertilization (mixed) on
,grain’ yield: of dry beans, tons/ha, KaraJ, 1969.
| "*”Fertiuzer applied, ke/ha.
" Nitrogen | ___Phosphorus_(P)
I R 0 20 €0 0 Mean
| Irriga‘bed at 7-day intervals ,
St 0 ' '1.63 1.82 1.48 1.61 1.63 a Yy
50 1.56 1.66 , | 1.5 1.69 1.61 a
100 1.54 1.47 T 1,45 1.52 1.50 a
1.58 a 1.65 a, 1.49 a 1.61 a 1.58
Irrigated at 12-day intervals
<0k - 0.70 0.79 0.95 0.92 0.84 b
50 0.77 0.87 0.85 0.77 0.81 b
4100 - 0.82 0.84 0. 84 0.90 0.85 b
' Mean 0.76a | 0.83a | 0.88a | 0.86a 0.83
Ph§sphorus ‘ ,
~ Mean 117 a | l.2ha 1.19 a 1.23 a

_/ Figures within ‘& Tow or -column followed by the same letter
are not sign:l.fieantly different at the 5% level.
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“Tablle 42, Tnfluense of syrigation frequency’ snd: fertilaation (aixed) o

- grain yleld of cowpeas, tons/ha, Karaj,:1969.

Fertilizer applied, kg/ha.
Nitrogen Phosphorus (P) _ B
(N) 0 30 60 90 Mean
Irrigated at 7-day intervals
0 1.4 1.73 1.60 1.72 1,61 a Yy
50 1.58 1.46 1.46 1.40 1,48 a
100 1.60 1.67 1.40 1.58 1.56 a
Mean 1.53 a 1.62 a 1.49 a 1.56 a 1.55
Irrigated at l2-day intervals
0 1.26 1.36 1.40 1.30 1.33 b
50 1.24 1.32 1.47 1.34 1.34 b
100 1.29 1.14 1.15 ' 1.40 1,24 b
Mean 1.26 a 1.27 a 1.34 o 1.35 a 1,30
Phosphorus
Mean 1.40 a 1.44 g 1.4 a 1.45 a

1/  Flgures within.a row or -column followed by the same:letter
are not significantly different at the 5% level.
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Table 43, : Influence of irrigation fréquency and fertilization (banded)
on grain yleld of cowpeas, tons/ha, Karaj, 1969.
Fertilizer applied, kg/ha.
Nitrogen = | Phosphorus (P205)
(N) 0 30 60 90 Mean
. Irriggted at 7-day intervals
0 1.58 1.31 1.26 1.31 1.36 a l-/
‘50 1.45 1.39 1.57 1.34 1,43 a
100 1.4 1.68 1.26 1.36 1.42 g
Mean 1.48 a 1.46 a 1.36 a 1.33 a 1.1
Irrigated at i2-day intervals
0 1.47 1.44 1.52 1.43 1.46 a
50 1.62 1.39 1.57 1.76 1.58 a
100 1.43 1.73 1.57 - 1.43 1.54 a
Mean 1.51 a 1.52 a 1.56 a 1.54 é. 1.53
Phosphorus ‘ '
Mean 1.49 a 1.49 o 1.46 a 1.43 a

;/ Figures within a row or column followed by the same letter
are not significantly different at the 5% level.
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‘ifable 44 ' Influence: of irrigation freqiency and:fertilization (banded)

‘Qphﬁgraih”&iéld‘of dry beaﬁ$;‘foﬁé/ﬁa;?Ka533§31969;

Fertilizer applied, kg/ha.

; Nitrogen
()

Phosphorus (P205)

0

0 60

‘Mean-f

o

100

Irrigated at T-day intervals

1.57
1.43 -
1.74 -

1.47 1.80
1.68 1.97
1.37 1.67

50

] oves |
S L.79

1.64

1.52 ay

1.72 a
1.60 a

" Mean

1.58 a

1.51 a 1.81 a

1.55 a

1.61

0
. "50
100

Irrigated at 12-day intervals

1.63

1.30
1.78°

1.61 1,97
2.15 1.67

1.67 .75

1.65

- 1475

1.73

1.7 a
1.72 a-
1.73 a

Mean

_ ;757 af

1.79 a

1,72

Phosphorus
Mean

1 |

1,66 a | 1.80 a

1,63 a

1/ Figures within a row or QOIumnifdlldwed?b?fthQ”Samefleiﬁér'

ave not significantly different at the 5% level.



';densities of 200,000, 300,000, and 400,000 plants per hectare were applied

_to the sub-sub-plots, which were four rows (two meters) by four meters
“long. The furrows were established with a zero grade and closed ends.
Thus, water was impounded on each sub-sub~plot until absorbed. Irrigation
water was applied thru siphons for the required length of time. A white
variety of dry beans was planted as the test crop.

Data showing the effect of these treatments on grain yields and
seed size are given in Table 45. Irrigating at 10-day intervals -
resulted in lower grain yields than at 6-day intervals. This differential
held for all three levels of water applied. Within the 10-day treatments,
the different levels of application did not effect the grain yield.
Within the 6-day treatments, however, the application of 4.0 cm of water
at each irrigation resulted in the highest yield. Seed size increased
with an increase in the level of water applied. Frequency of irrigation
had little effect on seed size, except irrigating every 6 days resulted
in larger seed at the 40-cm level. Plant population density, at the
range tested, had no significant effect on grain yield or seed size.

v

Irriga;ion (Pahlavi University, Shiraz)

Chickpeas and lentils were irrigated at intervals of 4, 7, 10, 14, and
17 days. Each irrigation frequency was divided into two levels of application.
One series of plots received approximately 6 cm of water at each irrigation.
The other series received amounts based on evaporation losses between
irrigations. These quantities ranged from 3 to 13 cm per irrigation. The
plots (7 x 8 meters) were leveled to a flat surface and provided with an
embankment for impounding water. Parshall flumes were used to measure the
prescribed amount of water onto each plot. The crops were planted in rows
spaced 50 cm apart, chickpeas on March 31 and lentils on April 18, 1969.
All plots were uniformly irrigated four times from planting to beginning of
bloom, when the tresatments were started. Treatment irrigations were
continued until the maturity stage for each treatment was reached.

Grain and straw yjields and seed size data are given in Table 46. The
frequency of irrigation significantly effected crop growth, but the level
of application of water at each irrigation did not. Therefore. data are
given only as means for each irrigation frequency. For chickpeas, grain
and straw yields decreased with an increase in the length of time between
irrigations. The yield depression was particularly severe with irrigation
intervals of 14 or 17 days. Straw production was favored by irrigating
every four days.

Maturity of chickpeas occurred approximately 20 days earlier when
irrigated every 17 days as compared with every 4 or 7 days. Lentils followed
the same general pattern, except for the adverse effect from irrigating '
every four days. At this frequency of irrigation, pale color of the lentil
plants indicated the presence of root rot.

The 4-day irrigation interval resulted in smaller seed., Maximum sééd
size was obtained with the l4-day treatment. R c Y
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Pable 45. Influence of plant population density, irrigetion frequency, and' amount

of water applied on growth of dry beans, KaraJ, 1969.

Water applied, cm

Each

Plants per hectare

irrigation Season 200,000 300,000 400,000 Mean
Grain yield, tons/ha: a
Irrigated at 6-day intervals (10 irrigations) .
4.0 10 1.44 1.35 1.7% 1.37 a ¥
3.2 32 1.20 0.95 l.12 1.09 b
2.4 24 1.20 1.06 0.96 1.07 b
‘Mean 1.28 a 1.12 a 1.13 a 1.18
¥ .
Irrigated at 10-day intervals (6 irrigations)
6.7 4o . 0.82 0.91 1.06 0.93 ¢
5.3 32 - 0.75 1.02 0.92 0.90 ¢
k.o - 24 0.98 1.00 0.84 0.94 ¢
Mean 0.85 a 0.98 a 0.94% a 0.92
Population Mean 1.06 a 1.05 a 1.04 a

Welght of 100 seeds, gm:

Irrigated at 6-day intervals (10 irrigations)

4.0 40 ol 4 23,8 22,1 23,4 g
3.2 32 22,1 21.5 21.9 21.8 b
2.4 o4 21.0 19.9 20,4 20.4 o
Mean 22.5 a 21.7 a 21.5 a 21.9
Irrigated at 10-day interirals (6 lirrigationil
6.7 ho 21.0 21.8 22.5 21.8 b
5.3 32 22,6 21.9 21.3 21.9 b
4,0 ol 21.3 20.2 21.0 20.8 ¢
Mean 21.6 a 21.3 a 21.6 a 21.5
Population Mean 22.1 a 2l.5a | 21.5 a

}/ Flgures within a column or 1vine followed By the same .1etfe'1:' are Y‘

not significantly different at the 5% level,
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Tabi_e 46 Influence of irrigation frequency on growth of ohickpeas and 1ent:lls,

Pahlavi University, Shiraz, 1969

_Iri'igations Vield, ke/ha |
Fz(*ggt;_:?cy Nux;:t;::oggr Graln Straw -loge:;delgs?fgn

Chickpeas: ' | | ‘
¥} 15 2198 &/ 3530 a 20.2 o
7 8 2152 a 2743 b 28
10 5 C8ea | 2218 b 26.6 ab
14 3 usb | 138 28.1 a
17 ES 788 b 1115 o 26.0 ab
y ;; 12 501 b 2088 b 4.6 o
7 7 ' us%a | 2r0a 5.1 b
10 5" 1'146 a 2303 ab 5.4 ab
14 3 659 b 1618 ¢ 5.5 a
17 3. 384 b 1548 o 5.1 ab

)Figures wi'bhin -a column followed by the same letter

are not signifioantly different. at ‘the 5% level.
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Summary

Studies of the biology and epidemiology of two important virus
diseases of broadbean (Vicia faba) caused by bean yellow mosaic (BYMV)
and pea leaf roll (PLRV) viruses were continued. The stage of plant
development at the time of infection greatly influenced subsequent
plant growth and seed yields. Largest yield reductions occurred in
broadbeans inoculated with each virus singly or in combination prior, to
and during flcowering. BYMV was found to be seed-borne in broadbean with
highest transmission (17%) occurring in plants inoculated at full bloom.
However., PLRV dces not appear to be seed-borne in this host,

Three foliar diseases caused by fungi and favored by high moisture
were observed for the first time in chickpea (Cicer arietinum) trials in
Southwestern Iran (Khuzestan Province). These diseases were: Ascochyta
blight (A. rabiei), Stemphyllium leaf spot (S. sarciniforme) and
Sclerotinia crown blight (S. sclerotiorum). Foliar diseases caused by
Ascochyta and Stemphyllium occurred in epidemic proportions and drasti-
cally reduced yields of most chickpea lines (especially white-seeded
types) being tested. Both fungi were seed-borne in chickpea. A few
black-seeded types, particularly one accession from Israel, showed
moderate to high resistance to Ascochyta blight in these trials. The
effects of varlous nutritional and environmental factors on growth
sporulation and survival of A. rabiei have been studied.

Four viruses have been isolated from lentils (Lens esculenta) grown
in various regions of Iran. Growth and yields of lentils were adversely
affected when plants at various stages of plant development were
infected by alfalfa mosaic, bean yellow mosaic, cucumber mosaic or pea
leaf roll viruses. Preliminary results indicate that these viruses
are not seed-borne in this host.

a/ Mr. Danesh is currently a graduate student in the Department of
Plant Pathology, University of California, Berkeley.
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~Field trials were established at Karaj to study the effect of -
.various seed treatment fungicides in controlling a damping-off and.
 stem canker disease of mungbean (Phaseolus aureus) caused by Rhizoctonia
 solani. Disease control was highest in treatments utilizing Terraclor
or Dexon~-Terraclor. Two new diseases of mungbean caused by alfalfa -
mosalc and cucumber mosaic viruses were identified., Several mungbean
lines included in yield trials at Karaj were highly resistant to
munghean mosaic virus, an important and widely distributed seed-borne
virus disease of mungbean. ' '

. A damping-off and root rot disease of green peas (Pisum sativum)
caused widespread damage to pea plantings in Khuzestan Province. The
pathogen was identified as Pythium aphanidermatum. Isolates of this
fungus from various pulse crops were highly pathogenic to peas in
greenhouse inoculation studies. Treatment of pea seed with various
fungicides, especially Captan and Arasan, effectively controlled the
disease under field conditione in soil with a high inoculum potential
of the pathogen. '

Pea leaf roll virus infects several pulse crops grown in most
regions of Iran. Beans, broadbeans, chickpeas, cowpeas, lentils, and
peas are pulses affected in nature. The virus is not julce transmissible,
but is transmitted by several aphid species in a circulative (persistent)
manner. The biology and vector-virus relationships of the virus have
been investigated. : St

Details
[ —

Broadbeans (Vicia fabé)

At Karaj we have continued our studies on the biology of two
important virus diseases of broadbeans, bean yeltow mosaic (BYMV) and
pea leaf roll (PLRV). In field experiments at Karaj Algerian broadbean
plants were inoculated at three stages of plant growth -- pre-bloom,
full bloom and post bloom (pod set), with botn viruses, singly and in
combination. At maturity plots were harvested and the effect of virus
infection on yields (Fig.l1 ) and seed transmission (Table47, Fig. 2)
was determined. .

Virus infection at all stages of plant growth reduced seed yields,
However, greatest yield reductions of 99-100% occurred with pre~-bloom
inoculation with PLRV and BYMV + PLRV. TInoculation with BYMV at pre-
bloom and full bloom reduced yields by 42 and 447, respectively (Fig.l ).

. Seed transmission of BYMV occurred at all inoculation dates (Table47)
Highest seed transmission of BYMV (1.00%) occurred in plants inoculated
at full bloom (Table47)., Seed transmission in plants inoculated at pre-
bloom and post bloom was 0.25 and 0.19%, respectively. PLRV was not seed-
borne in these experiments. However, BYMV was seed-borne (0.23%) in
plants inoculated at full bloom with RYMV + PLRV.
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We have conducted surveys in farmer's broadbean fields in Khuzestan
for the past three years on seed transmission and subsequent spread of
BYMV, and have found that BYMV is genscrally seed-borne in less than 17
of the broadbean seeds. However, aphids pick up and spread the virus
from these few virus-infected seedlings to other plants in the same or
adjacent plantings, and by harvest time over 95% of the plants in most -
broadbean plantings are infected with BYMV, in addition to other aphid
transmitted viruses, like PLRV.

Table 47, - Virus transmission in seed hervested from broadbean (Algerian)
plants inoculated in the field at three stages of growth with
bean yellow mosaic virus (BYMV) and/or pea leaf roll virus (PLRV).

S ', :Stage of ¢  No. : No. tNo. Virus: %
Jirus :Plant Growth ¢ Seeds :Seedlings :Infected : Seed
' ' :When Inoculated :Harvested : Emerged :Seedlings:Transmission

Check (Not -

inoculated) mea 1220 1178 0 0
BYMV | _Pre-bloom 874 79 2
BYMV ' Full bloom 1210 1160 11
BYMV, _Post_bloom ;10907 2_1065‘” 2
PLRV _Pre-bloom o0&/ 0 0
PLRV - “Full bloom 570 395 0
PLRV ‘Post bloom 740, 7673 0
‘BYMV. + mv _Pre-bloom - 40" -3 o 0
'BYMV +”PLRV 'Full bloom 579 437 2k 20,42

5P98'=, bloom  si0. 4Bl

_j No aeed waa harvested from virus :nfected plants

_/nmv

.



05

GRAMS OF SEED FROM 100 BROADBEAN PLANTS

2000

1800.

1600

1400

1200

1000.

800,

600

400

200

Figure 1

Healthy " Check:

3 Inoculated “at Post bloom

Inoc ulated at Full ~bloom

Inoculated at Pre- bloom’

508
HHHH
220
PLRV —

VIRUS [SOLATES

. Effect of infection by bean yellow mosaic virus (BYMV) and pea leaf roll

virus (PLRV), singly and in combination, on yields of Algerian broadbean
inoculated at three stages of plant growth in field studies at Karaj.



Figure.2 . --

Mosaic symptoms in an Algeriam broadbean seedling

(upper right) infected from seed with bean yellow
mosaic virus,

Figure 3.

An electron wicrograph of rod-shaped virus particles,

approximately 750 mu in length (magnified 40,000 times),
of bean yellow mosaic virus from broadbean. The

preparation was made by using a leaf dip technique and
negatively staining with phosphotungstic acid.
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t'y."_:_.,ff:’l"rj.;:i;ffsiéa (Cicer arietinum)

‘Since 1967 chickpea yield trial studies have been conducted at the
Research Experiment Station, Khuzestan Water and Power Authority, L
Safiabad. From January-to April, 1969 Khuzestan Province, includ. ug
Safiabad, experienced exceptionally heavy and prolonged rainfall,
Several chickpea diseases favored by high rainfall and humidity were
observed for the first time in the chickpea plantings at Safiabad. In
March, 1969 we conducted a disease survey through the chickpea trials
and found that many lines were infected with one or more of the
following fungal diseases: Ascochyta blight (A. rabiei) (Fig.4),
Stemphyllium leaf spot (S. garciniforme) (Fig.5), and Sclerotinia crown
blight (S. sclerotiorum) (Fig.6 ).

The foliar diseases raused.by Ascochyta and Stemphyllium increased
and spread in epidemic proporticns throughout the plantings between
March and May, 1969. Due to the generally favorable weather and growing
conditions in Khuzestan, chickpeas make abundant foliar growth and often
attain heights of 75 cm to 1 meter. With the excessive moisture and
high humidity in the lower canopy of chickpea plants between March and
May disease development was extensive and rapid resulting in excessive
die-back of the foliage which appeared to contribute gieatly to the
premature death of diseased plants, especially the white-seeded lines
(Fig. 7). Yields were greatly reduced in all white-seeded chickpea
lines because of sparse pod formstion. Most pods that formed were
infected with one or both foliar fungi (Fig. 8 ), and.seeds which
developed were usually shrivelled, discolored, and deformed (Fig. 9)."
Both these fungi are seed-borne in chickpea (Fig. 10).

The black-seeded chickpea types in the Safiabad trials showed
varying degrees of resistance to Ascochyta blight, but were generally
more resistant to Ascochyta than the white-seeded lines. One black-
seeded type (No. 15), im particular, stood out as being moderately
to highly resistant to A. rabiei in the Safiabad field trials. Line
15 (Accession No. 12-074-10010 from Israel) had previously shown high
‘resistance to various isolates of Ascochyta in greenhouse inoculation
studies at Karaj.

When environmental conditions are favorable for infection (high
~rainfall and humidity), A. rabiei is a serious pathogen ard destructive
disease of chickpeas in India, Iran, and West Pakistan. Chickpea line
No. 15 should provide plant breeders in these countries with a source

of resistance to A. rabiei which hopefully can be transferred to
Ascochyta susceptible, but agronomically desirable chickpea varieties.


http:aused.by

Lesions on chickpea stems
caused by Ascochyta rabiei.
The small black spots within
the lesion are pycnidia.
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Chickpea leaves after inoculation

with spores of Stemphylium
sarciniforme.

Fig. 6.

Whitish mycelium in the crown

of chickpeas infected with
Sclerotinia sclerotiorum.
Affected plants wilt and die
after the stem is girdled by

the fungus. Large black sclero-
tia often form in the crown

and are useful in identification
of this pathogen.
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Figure 7 . -- A plot of white-seeded chickpeas in the field trials

at Safiabad, Khuzestan Province which was severely
damaged by Ascochyta rabiei and Stemphyllium
sarciniforme. Disease development and spread of
these fungi which attack the leaves, stems, and pods
of chickpea are favored by a moist, humid environment.
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Figure 8 , --

Figure 9 .--

Chickpea pods from diseased plants in cthe Safiabad field
trials, Khuzestan Province infected with Ascochyta rabiei
(left) and Stemphyllium sarciniforma (middle). Healthy
pod, on right.

Seeds from chickpea plants infected with Ascochyta rabiei
and Stemphyllium sarciniforme were often discolored,
deformed, and shrivelled (right), in comparison to seeds
from healthy plants (left).

55



Figure 10, --

Chickpea seeds frcm diseased plants in the Safiabad field
trials, Khuzestan Province infected with Ascochyta rabiei (a)
and Stemphyllium sarciniforme (s). Seeds were removed from
pods, surface sterilized in 0.5% sodium hypochlorite for

5 min. and placed on potato dextrose agar.
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"Isolates of A. rabiel are being collected from diseased chickpeas
in different regions of Iran to determine whether races of the pathogen
occur in the country. To date isolates of A. rabiei have been collected
from Dezful (Khuzestan), Ghazvin (Tehran), Gorgan (Mazandaran), and
Saquez (Kurdestan). :

Studies have been initiated on the effect of different environ-
mental factors on growth, sporulation, apd survival of the pathogen.
Temperature greatly affected growth and sporulation of Ascochyta.
Maximum mycelial, growth and sporulation on different culture media
occurred at 20° C (Fig.1ll ), The fungus did not grow at 350 C.

Ascochyta rabiei survived over one year in naturally-infected and
artifically inoculated chickpea tissue at temperatures of 10 to 35° C and
at ambient temperatures in a weather station shelter located at Karaj. The
relative humidity under the conditions of these experiments was usually less
than 407%. The viability of the pathogen in chickpea tissue at room temperature
(22-25° C) decreased rapidly at high relative humidities (85-100%) and died
out cfter 2-3 months., However, at lower relative humidities (0-30%) the
fungus was still viable after 10 months.

The effect of soil on survival of A. rabiel was also studied under field
conditions. Naturally-infected chickpea pods collected on May 16, 1969 in
Khuzestan Province were placed between pieces of nylon screen (5-6 spaces
per cm) and buried at depths of 0-40 cm in a clay loam soil at Karaj, Iran
on May 29, 1969. The plots were exposed to direct sunlight for the first
month, but were later partially shaded by foliage of plants growing nearby.
Plots were irrigated every 10-14 days from June to September, 1969, Pod
tissue from different depths was collected at periodic intervals and observed
for survival of the pathogen. The fungus was no longer considered viable
when spores from crushed pycnidia failed to germinate on agar media.
Ascochyta survived less than 3 months when buried at soil depths of 10 to 40 cm,
but was still viable on the soil surface after 10 months.

These experiments on survival of the pathogen, especially in soil,
illustrate an {mportant principle which may be highly effective in controlling
the pathogen after harvest in Ascochyta-infected plantings. Incorporation of
Ascochyta-infected chickpea debris in soil by plowing will result in rapid
inactivation of the pathogen and will greatly reduce the likelihood of
reinfection of subsequent chickpea plantings. However, great care must be
taken not to introduce A. rabiei into healthy chickpea plantings on '
infected seed. Seed transmigsion appears to be a very important factor in
spread and survival of the fungus. We have isolated the pathogen from
chickpea seed stored in the laboratory at room temperatures after 18
months, and after 10 months in seed maintained in a weather station shelter
in Khuzestan Province where summer temperatures exceed 500 C,
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Figure 11. -- The effect of temperature on mycelial growth and
sporulation of an isolate of Ascochyta rabiei from
Ghazvin on chickpea seed meal agar after 13 days.
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,Leﬁtilé (Lens esculenta)

In nature lentils are infected by at least four viruses in different
arts of Iran. In 1968, most lines in lentil yield trials at Varamin
were heavily infected by two viruses (bean yellow mosaic (BYMV) and
cucumber mosaic (CMV) ). However, some of the small-seeded lentil lines
from the Isfahan area showed varying degrees of resistance to these
viruses.

A virus inoculation trial was conducted at Karaj with four viruses
and a virus-susceptible, large-seeded lentil line from Ghazvin. The -
viruses included in.this field study were alfalfa mosaic (AMV), bean
yellow mosaic, cucrmber mosaic, and pea leaf roll (PLRV), all of which
have been isolated from lentils naturally infected in the field. Plants
were inoculated at the pre-bloom and full bloom stages of growth with
each virus separately, and simultaneously by BYMV and CMV since
individual lentil plants in nature were commonly found to be infected
with both viruses.

Yields were reduced by all viruses at both inoculation dates.
However, greatest yield reductions, ranging from 73-947%, occurred
when plants were infected at pre-bloom (Fig. 12). Preliminary results
indicate that these viruses are seldom, if ever, seed-borne in lentils.
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Figure 12, Effect of infection by alfalfa mosaic (AMV), bean yellow mosaic (BYMV),
cucumber mosaic (CMV), and pea leaf roll (PLRV) viruses at two stages of
plant growth on yields of lentil (variety: Ghazvin) in field inoculation trials
at Karaj, Iran.



Mungbean (Phaseolus aureus)

A damping-off and stem canker disease of mungbean incited by
Rhizoctonia solani has caused serious damage to mungbean plantings in the
Karaj area. Experiments were conducted in the field at Karaj to determine
the effects of different fungicides applied as seed treatments in
controlling this disease. To insure a high, uniform incidence of disease,
-s0il in the center 15 cm of each bed down to a depth.of 12 cm was infested
with a cornmeal-sand (5% = 95% v/v) inoculum of three mungbean isolates
of R. solani.

One hundred mungbean seeds (variaty: Berken) were planted in the center
of the treated area of each plot and treatments were replicated four times.
Each plot was a 1.5 m row, with rows 50 cm apart. Stand counts w-ve taken
at three intervals and plots were harvested at the end of the test.

Rhizoctonia was recovered consistently from rotted seeds or from
wilted and dying seedlings in different treated and non-treated plots
which had collapsed due to girdling of the stem at ground level,

After nine weeks, Rhizoctonia reduced stand counts in the infested
control (no seed treatment) to 14% (Table48, Fig.l3 ). However, seeds
treated with Dexon-Terraclor or Terraclor resulted in the highest stand
counts of 82 and 79% in the seed treatment series, respectively.
Rhizoctol combi caused a burning of the mungbean foliage, and this
phytotoxicity may have contributed to the high mortality which occurred
in this treatment series.

Virus diseases of mungbean are widely distributed in Iran and are at
times an important factor contributing to the low and erratic yields produced
by this crop. Two new virus diseases of mungbean were identified in 1969 --
alfalfa mosaic (AMV) and cucumber mosaic (CMV). Plants infected with AMV
were scattered through the Pulse Project's yield and observation trials at
Karaj: A yellow mosaic of the foliage was the predominant symptom of AMV
observed (Fig.l4). In the Khorramabad area, stunted mungbean plants with
mosaic, deformation and curling symptoms of the fuliage were found to be
infected with CMV. In mungbean, CMV produced symptoms similar to those caused
by mungbean mosaic virus (MMV) which is a strain of bean common mosaic virus.

Surveys were taken through the yield and observation trials at Karaj
for disease incidence. Several mungbean lines in these tests showed high
resistance to MMV which is the most important virus disease of mungbean
in the Karaj area (Table49),

The mungbean germplasm was evaluated during the pod set stage for

resistance to mungbean mosaic virus (a strain of Bean common mosaic virus)
at Karaj. The results are in Table 50.
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'Tab1e481*-- Effect of ‘seed treatment fungicides ‘on emergence and yield of
' " mungbean, var. “"Berken" in field t¥ials at Karaj, Iran a/

b/ 1 Percent Stand
Seed Treatment , ' Dosage Days After Planting
o 19 25 68 ¢/ Yield ¢/

No treatment (Natural field soil .

without Rhizoctonia inoculum) - 97 98 98 a 195
No Treatment (Natural field soil ’

and sterile cornmeal-sand) : - 97 97 95 ab 187
Dexon-Terraclor 35-35 WP 2.5 193 |85 82 abc 196
Terraclor 75 WP 1 1.9 95 - { 87 |.79 abed 209
Demosan 65 WP © 3.7 95 80. 74 bcde 231
Thiabendazole (TBZ) 60 WP ' . 3.7 [ 91 |81 |72 9cde 199
Vitavax 75 WP . 3.7 {92 67 58 def 176
Arasan 75 WP 1.9 64 | 55 53 efg 135
Captan 75 WP 2,5 . 62“ 48 ‘45 fgh 168
Difolatan 75 WP 2.5 [ 58 |45 ‘4 fgh 162
Dexon 70 WP L2 55. 44 | 44 fgh 165
Ceresan M 7.7 WP 120 |59 (43 7] 43 fgh 182
Dithane M-45 80 WP 3.1 55 36 . ('35 ghi 148
Daconil 2787 75 WP 3.7 45 29 *f 27 . hij | 153
Plantvax 75 WP 3.7 | 54 |21 |18 ij | 124
Lindane 25 WP 1.9 32 7} 18 - 1 17 ij | 112
Captan - PCNB 10-10 WP 6.2 |61' |18 |16 13 | 137
No Treatwent (Soil infested ,

with Rhizoctonia inocalum) Lo ?9 14 14 iy | 122
Dyrene 50 P ° | 3.7 |54 [14 |14 11 | 123
Rhizoctol Combi- . 3.7 |60 )20 | 5 j| s3

. a/ Field sofl .infested with a cornmeal-sard inoculum of Rhizoctonia solani
1 and mungbean seads planted (105‘ lot) on June 28, 1969; stand counts were
taken at three intervals and are the average of 4 replications.

Grams fungicide/kg seed.

Q&

Within rzach column, all figures nor followed by the same alphabetical
letter ore significantly; different at the 5% level.

.g/”Average yield of seeds (grams) from four single row plots, 1.5 m long.



€9

Table 49. -- Mungbean lines in the 1969 Karaj Yield Trials

by Mungbean Mosaic Virus. a/

which showed a high_resistance?to'iﬁiééiﬁéﬁ}

Uniform Advanced

Yield'Tegt :

Pieliminary Yield Test Advanced Yield Test

Accession No. Source Accession No. Source | Accession No. SburCeff
48-071-11167 Unknown 48-071-10757 Karaj, Iran 48-033-10045 China
48-071-10808 Dare Gaz, Iran 48-071-10783 Karaj, Iran 48-069-10104 _,india>;’f -
48-071-10539 Kermanshah,Iran | 48-071-10810 Dare Gaz, Iran 48-071-10282 'Ké:aj,'igSn g
48-071-10707 Sari, Iran 48-071-10855 Z&* - an, Iran 48-157-10022 usa
48-071-10293 'Zahgdau, Tran 48-071-10865 Zahc_gu,.I:an 48-157-11155 “USA.
48-071-10865 Zahedan, Iran | 48-071-10926 Raraj; Izan 48-157-11156 '

48-071-10677
48-071-10288

48-071-10414
48-071-10827

48-071-10962

48-157-11087

Isfahan, Iran
Karaj, Iran
Jiroft, Iran
Dare Gaz, Iran
Shiraz, Iran
USA

4

48-071-11089

48-071-10252
48-157-~11086

Kerman, Iran

Karaj; Iran
UsA

USA

2/ Mungbean mosaic virus (MMV) 15 a strain of bean
MMV in highly resistant lines was less than 10%. -

compon virus;

virus infection by .



Table50's Incidence of Mungbeen Mosaic Virus* in germplasm at
. Keraj, Iran, 1969,
‘Accession No. : Virus Accession No. :Virus JAccession No. :Virus
¢ ratingk ' sratin . —srating

48-157-10005 10 48-069-10058 é 48-069-10133 8
10007 9 10050 9 10134 8
10008 10 10060 7 10135 7
10010 7 10061 4 10137 8
10012 10 10062 6 48<117.-10139 9
10013 10 10065 8 " 10140 8
10014 10 10068 8 10141 8
10015 9 10069 8 10143 8
10016 10 10070 9 10144, 8
10017 9 10071 9 10145 9
B B
10022 8 10079 5 38?23 13
10023 8 10080 6 10151 9
48-069~10025 9 10082 6 10152 9
10026 8 48-023-10317 8 10322 8
10027 7 48-071-10085 8 10154, 8
10030 5 10086 8 48-071-10155 9
10031 7 10087 8 10157 9
183;2 g qgggg ; 48-002-10158 8
10035 7 10091 8 18}23 g
48-069-10308 9 10092 8 10161 8
188;; 18 10093 10 10162 8
10039 7 iecozio0er o 233333;'18}2? ;
10040 7 48-002-10316 7 48-157-10168 ]
10041 2 10100 7 48-062?10296 2

10042 10 10101 9 8-1 '.Ho 1
48-153-10043 10 10122 9 4= 5]-1037 ;
10044 9 10123 8 1 v /
48-069-10049 3 10124 7 ~06 013 8
48-~153-10052 J 10125 9 43 g-}0172 9
10053 8 10127 8 282831-1017 ]
10054 9. 10128 7 -18133 g
48-069-}8823 9 48-069-10131 8 10179 7
( 5 10132 8 10180 6

## Rated on 1-10 scale, 1=no disease, 10=all plants seriously affected,
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Accesslon No, :Virus

48-072-10181
48-002-10182
10183
10184
10185
10186
10187
10188
48=119-101€;
48-002-10190
10191
48-113-10192
10193
10194
48-069~10195

10196

10197
10198
10199
10200
10201
10202
10323
10206
10207
10312
48~113-10209
48-069-10211
10212
10213
10214
10215
48-076-10216
48-071-10219
10220
10221
10222
10223
10224,
48-113-10225
10226
48-071-10309

Accession No., :Virus ] Accession No. :Virus

srating

65

irating srating |
8 48=071<10331 8 48-071-10388
9 10332 6 10389
10 10334 9 10390
8 10335 4 10391
6 10336 7 10393
8 10337 5 10394
7 10338 7 10396
8 10339 8 10397
8 10340 9 10398
6 10341 9 10399
5 10342 9 10400
6 10343 8 10401
7 10346 5 10402
8 10347 4 10403
8 10349 6 10404
8 10313 9 10406
7 10351 7 10407
9 10355 5 10408
8 10356 A 10409
6 10357 4 10411
8 10359 5 10412
8 10360 7 10413
8 10362 7 10415
7 10363 5 10416
8 10364 6 10418
7 10365 5 10419
8 10367 5 10420
8 10368 8 10425
7 10370 8 10302
9 10372 7 10427
9 10373 4 10428
8 10374 7 10430
8 10375 3 10431
7 10376 5 10432
8 10377 6 10433
9 10379 6 10434
9 10380 6 10435
8 10381 7 10436
8 10382 5 10437
10 10383 - 3 10438
9 10386 5 10439
9 10387 8 10440



Accession No. :Virus [ Accession No.,” :Virus | Accession No. :Virus

:rating | srating | srating
48-071-10442 6 48-071-10490 8 48-071-10536 7
10443 7 10314 7 10537 7
10444, 7 - 10492 7 10544 8
10318 7 10493 8 10545 8
10447 5 10494 7 10546 9
10448 6 10495 7 10547 8
10449 6 10496 7 10548 8
10450 7 10497 7 10549 6
10452 2 10498 8 10551 8
1045, 8 10327 6 10552 6
10455 5 10500 7 10553 7
10456 7 10501 7 1055/, 8
10457 6 10502 8 10555 7
10458 9 10503 5 10556 7
10459 7 10504 5 10557 5
10460 8 10506 3 10561 8
10461 6 10508 5 10562 6
10320 8 10509 4 10563 7
10464 7 10510 8 1056/, 8
10466 8 10511 7 10565 8
10467 8 10512 6 10566 6
10468 8 10513 5 10567 5
10469 8 1051 7 10568 8
10470 4 10515 7 10569 9
10471 5 10516 4 10570 7
10472 5 10517 5 10571 Q
10473 4 10291 7 10572 8
10474, 5 10519 5 10573 8
10475 4 10520 7 10574 4
10476 7 10326 5 48-019-1002, 7
10477 8 10330 6 48-071-10575 5
10478 8 10523 5 10576 6
10479 3 1052/, 6 10577 7
10480 6 10525 5 10578 3
10297 8 10526 6 10579 9
10482 9 10527 8 10580 8
10483 8 10529 9 10581 8
1048, 9 10530 8 10582 7
10485 7 10531 9 10583 6
10486 6 10532 5 10584 7
10487 5 10534, 6 10585 9
10489 & 10535 8 10586 8
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o 66 5 sic'm Tos  :Virus j,"A¢¢°.§§i°n.,.fﬁN°"- + sVirus | Accgs_sjfonjl\lo.w Virus o .

_srating ~_srating [ . crabing . 7
48-071-10587 6 48-071-10632 A 48-071-10696 4
10588 6 * 10633 3 10298 5.
10589 7 10634 7 10698 5
10590 8 10435 7 10699 8
10591 6 10638 8 10700 5
10592 6 10639 7 10703 6
10593 8 10640 7 10704 6
10594 9 10641 8 10705 7
10595 6 10642 9 10710 4
10596 9 10643 7 10711 10
10597 6 10644 7 10712 8-
10598 6 10645 8 10714 8
10599 6 10646 6 1016 2
10601 4 10647 7 10717 6
10602 7 10648 7 10719 5
10603 8 10649 7 10720 8
1060/, 8 10650 3 10721 7
10605 8 10651 5 10722 6
10606 8 10652 5 1072 10
10607 9 10653 10 10725 10
10608 5 10654 9 10726 5
10609 7 10655 - 10727 7
10611 4 10656 6 10728 7
10612 7 10657 8 10729 6
10614 3 10659 8 10730 7
10615 9 10660 6 10732 5
10616 7 10661 5 10733 7
10617 6 10662 5 10734 7
10618 5 10663 5 10735 7
10619 3 1066/, 4 10736 7
10620 8 10670 3 10737 7
10304 7 1067 5 10740 7
10321 3 10675 6 10742 A
10623 8 10685 6 10745 6
10624 9 10687 ) 10746 8
10625 8 10688 6 10305 8
10626 5 10689 5 10748 6
10627 5 10690 5 10749 8
10628 4 10691 7 10750 8
10629 5 10693 5 10752 5
10630 6 10694 4 10753 8
10631 8 10695 pA 8

10754,
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Accession No. :Virus [ Accession No. :Virus | Accession No. :Virus

irating | irating | irating
48=~071-10755 7 48-071-10814 8 48-071-10875 2
10756 4 10815 7 10879 5
10758 6 10816 9 10881 9
10759 5 10817 7 10882 9
10760 8 10818 9 10883 6
10761 8 10819 8 10885 10
10762 8 10820 9 10886 10
10763 4 10821 5 10888 9
10764, 9 10823 8 10889 7
10765 10 10825 6 10890 8
10766 a4 10826 A 10891 8
10767 8 10828 5 10892 9
10768 9 10830 7 10893 9
10769 10 10831 8 1089, 10
10770 9 10832 10 10895 8
10772 8 10303 10 10896 9
10773 8 1083/, 8 10283 9
10774 6 10835 10 10285 9
10775 10 10836 @ 9 10899 7
10777 7 10837 10 10900 5
10778 7 10838 5 10901 9
10780 4 10839 10 10902 8
10781 8 10840 9 10903 7
10782 2 10841 7 10904 9
10783 7 10842 9 10905 6
10784 5 10843 10 10907 9
10785 8 10844, 8 10908 10
10787 5 10845 7 10909 5
10788 6 10847 4 10916 9
10789 8 10848 5 10917 10
10791 9 10849 7 10918 10
10319 8 10850 10 10921 7
10328 5 10851 9 10922 4
10794, 7 10852 10 10923 2
10795 8 10853 9 1092, 9
10796 9 1085/, 8 10925 3
10797 8 10855 1 10926 3
10799 8 10858 4 10292 10
10800 6 10860 7 10300 10
108¢ 1 7 10863 6 10934 10
10802 7 10868 10 10935 8
10803 10 10869 8 10301 10
10804 8 10870 2 10937 9
10805 7 10871 PA 10938 10
10811 6 10872 7 10310 10
10812 8 10873 3 10329 1
10813 8 10874 8 10941 7
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Accession No. : Virus Accession No. : Virus

rating s rating
48-071-10942 9 48-071-10976 9
10943 8 10977 9
10294 9 10978 9
10946 10 10980 10
10947 7 10985 8
10949 10 10987 9
10950 8 10991 6
10951 10 11051 8
10952 6 11065 8
10953 7 11086 10
10958 8 11089 2
10965 5 11090 10
10967 9 11091 10
10968 6 11093 10
10969 8 Hybrid 45 1
10973 8 Pusa Baisekhi 4
10975 8 Jalgoan 781 2
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Figure 13. -- Effect of seed treatment fungicides on control of Rhizoctonia
damping-oif and stem canker disease of mungbean in field soil
infested with a cornmeal-sand inoculum of the pathogen.  Seed
treated with Terraclor (foreground) had an average stand count
of 79%, while seed receiving no seed treatment (background)
had an average stand count of 14%.

Figurel4 . -- Foliar symptoms of two virus digeases of mungbean occurring
in the Karaj area -- alfalfa mosaic virus (left), and
mungbean mosaic virus (middle). Leaf from a healthy plant,

on right, ”
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‘Peas (Pisum sativum) -

Peas are a relatively new cash crop being grown in Khuzestan Province
(Southwestern Iran). At the Khuzestan Water and Power Authority Research
Experiment Station located at Safiabad, emergence of several pea varieties
planted in September, 1969 was erratic and poor. Most pea seed which -
failed to germinate was rotted and covered with a whitish mycelium. The
roots of many seedlings were necrotic and dis-colored. '

Several fungi were isolated from necrotic and rotted pea seeds and.
roots, including Fusarium spp., Pythium sp., and Rhizoctonia sp. Pythium
was isolsted frequently from diseased plant tissues. This isolate was
subsequently identified as P. aphanidermatum.

Field soil was collected at Safiabad from areas where emergence of peas
was poor. After mixing, the soll was divided into two parts -- one which
was pasteurized and the other which remained as an untreated control,

Seeds of broadbean (Vicia faba), lentils (Lens esculenta), and peas
were planted in both trcatments and observations were taken at periodic
intervals on emergence and disease development. Emergence of three pea
varieties was greatly reduced in the non-treated field c£uil, while
emergence exceeded 75% in pasteurized field soil. Emergence of broadbeans
ond lentils was over 857 in both treated and non-treated field soil
(Table 51, Fig.l5). Pythium was the predominant and most frequently iso-
lated microorganism recovered from damped-off and rotted pea seed. No
root rot developed in broadbean or lentil seedlings.

Pathogenicity tests were conducted in the greenhouse with various
fungi which had been isolated from diseased peas. A cornmeal-sand or
agar inoculum of each isolate was incorporated into pasteurized greenhouse
soill and planted to Rondo pea seed. Several isolates of Pythium from
different pulse crops were also included in these tests (Table5? to
determine their pathogenicity to pea. All isolates of Pythium were highly
pathogenic to pea causing a pre-emergence dampirg-off of germinating seed
or a root rot of surviving seedlings. Rhizoctonia and Fusarium (Fig. 16
failed to reduce germination of pea seed below that of the control, but
both fungi were isolated occasionally from seeds which did not germinate.
‘Under favorable conditions these fungi may become weak pathogens of pea.

Since poor emergence of peas at Saflabad was due to one or more
microorganisms present in field soil, a fungicide trial was established
at Safiabad in an area where pea emergence was poor and erratic. '

Rondo pea seeds were treated with 10 fungicides and planted 1in plots,
4 m long and 2 beds wide (2 rows/bed). Two hundred pea seeds were planted
in each plot. Treatments were replicated four times, ’ o




, Seédling survival in the untreated control was reduced to 10%
.75 days after planting (Table53).

Seed treatments with Captan and
- Arasan gave the highest stand counts of 63 and 53%, respectively.

The

performance of several systemic fungicides, e.g. Benlate, Plantvax, and

Thiabendazole, was poor in this trial.

A similar fungicide trial

utilizing both serd and soil treatments will be conducted at Safiabad in
February, 1970.

Table 51. -~ Emergence of broadbean, lentil, and pna seeds in treated
' (pasteurized and non-pasteurized) field soil collected
from the Khuzestan Water and Power Authority Research .
Experiment Station, Safiabad.

s ' Pasteurized Field Soil Natural Field Soil
~Test Plant No. No. . % No. No. %
Seeds | Emerged | Emergence| Seeds Emerged Emergence

Rondo "Pea 45 41 91.1 60 5 8.3
Progress Pea 45 39 86.6 60 12 20.0
No. 40 Pea 45 3 -75.5 60 6 10.0
Algerian S .

Broadbean 45 41 91.1 60 58 96.6
Ghazvin 1 -

Lentil 5‘50 ' 43 86.0 50 45 20.0

a/ Sqil G?sypasteurizéd~in a Dillon Soil Pasteurizer.
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Table 52. -- Pathogenicity of seven isolates of fungi from different pulse crops grown in Iran
to Rondo pea in greenhouse inoculation tests.

Type of No. No. %

Fungi Host Location Inoculum a/ Seeds Emerged b/ | Emergence
Fusarium sp. Pea Dezful PDA 45 &4 97.8
Fusarium sp. Pea Dezful CsS 45 42 93.3
Rhizoctonia sp. Pea Dez ful PDA 45 37 82.2
Rhizoctonia sp. Pea Dezful CS 45 41 .91;1fv
Pythium aphanidermatum Pea Dezful PDA 45 1 2.2
Pythium aphanidermatum Pea Dez ful CS v 30 0 . 0o -
Pythium aphanidermatum Lentil Dezful PDA 45 0 0.
Pythium aphanidermatum Lentil Shiraz PDA 45 0 r»noﬁknjj
Pythium aphanidermatum Mungbear Dezful PDA 45 11. - 24;4 .
Pythium ultimum Lentil Karaj PDA 45 0 jO-ii
Control -- _— PDA 45 42 Lo
Control -- -= Cs 90 87

a2/ Pasteurized greenhouse soil was infested with fungus inoculum in the form of
macerated potato dextrose agar (PDA) or cornmeal-sand fCS).

b/ Emergence reed‘ngs were taken 19 days after planting.
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Fig.15. -

Emergence of Algerian
broadbean (top row) and
Rondo pea (bottom row) in
natural field soil from
Safiabad, Khuzestan which
had been pasteurized (upper
and lower left) and un-
treated (upper and lower
right). Fifteen sceds were
planted in each pot.

Fig. 16. --

Pathogenicity test with three
fungi isolated from the roots

or seed of diseased peas. The
inoculum of each fungus consis-
ting of macerated potato dextrose
agar (PDA) was incorporated in
pasteurized greenhouse soil. Pots
were planted with 15 Rondo pea
seeds. Treatments were: Control
(sterile PDA), upper left;
Rhizoctonia sp., upper right;
Pythium aphanidermatum, lower
right; Fusarium sp., lower left.



Table 53, -~

R Dezful, Iran a/f

Effect of seed treatment fungicides on control of damping-off
and root rot of peas in field trials at the Khuzestan Water .

and Power Authority Research Experiment Station, Safiabad,

Percent Stand
¢ Days after Planting

Seed Treatment Dosage b/: 22 ;75 Yié;d,;é]jﬁf
Captan 75 WP 2.5 £9 63 ag/ . 508
Arasan 75 WP *1f}9: 65 f53‘ébj5"f '1f557?
Dexon 70 WP 1.2 52 41 be: ¥f '40$§f
Dexon-Terraclor 35-35 WP 2;5 43 :37f§;qu,ﬁ@€ ;3Q§§f
Vitavax 75 WP 3.7 41 34" [ﬁﬂﬁ,f ;;f5§§fi
Demosan 65 WP 3.7 29 ZZﬁI*fqgif‘ f‘2I2f‘
Plantvax 75 WP 3.7 16 14 Tef 171
Thiabendazole (TBZ) 60 WP - 3.7 18 12 °  ef 169
Control - 11 10 ef 156
Terraclor 75 WP 1.9 5 5 63 -
Benlate 65 WP 4.0 7 83

a4/ Trial planted October 1, 1969 and stand counts were taken a;'tWO:
intervals and are the average of 4 replications. Plots were ,
harvested in January, 1970. :

b/ Grams fungicide/kilogram seed.

¢/ All figures not followed by the same letter are significantly
different at the 1% level. : '

d/ Average yield of seeds (grams) f£rom 4, 4 row plots, &4 m long.
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Pea Leaf Roll!Virus‘

Most viruses infecting pulses in Iran are juice *ransmissible and

~ spread by aphids in a stylet-borne (non~-persistent) manner where the virus

is acquired by the vector in brief probes (feedings) of less than two
minutes. However, pea leaf roll virus (PLRV) differed frow most of these
viruses by not being transmitted by mechanical means. We have transmitted
PLRV by grafting and with aphids. The vector-virus relacionships of LRV
also differed markedly from those of several stylet-borne viruses infecting
pulses, " .. were similar to those of other circulative (persistent) viruses.
Aphids did not acquire PLRV in brief probes, but usuallv required a 2-6 hour
feeding period on a virus-infected host before they became viruliferous. Once
PLRV was acquired, vectors remained infective for several days, even after
molting (ecdyse), indicating that the virus had entered the aphid's body cavity,

In the field, PLRV infected the following pulse crops: bean, broadbean,
chickpea, cowpea, lentil, and pea. The virus is widely discributed in Itan
and is present in most of the pulse growing areas surveyed in the country
(Fig.17). Cowpeas were found to be a new host of PLRV in several localities
of Iran. Infected cowpea plants are severely stunted (Fig. 18 ) and seed
yields greatly reduced. ‘

Most leguminous plants infected with PLRV are severely stunted and
there 1s usually a proliferation of the axillary buds and e shortening of
the internodes. There may be a twisting, thickening, and downward curling
of the newly formed leaves. Pods generally fail to form on plants infected
before flowering and seed yields are usual’y severely reduced on plants
infected after flowering (Table 5).

~ Pulses in Iran are colonized by at least five aphid species. These
are: Acyrthosiphon pisum (pea aphid), A. sesbaniae, Aphis craccivora
(cowpea aphid), A. gossypii (melon aphid), and Myzus persicae (green
peach aphid). All the above aphid species have transmitted PLRV in green-
house trials, although M. persicae is a very poor and inefficient vector.

The vector-virus relationships of PLRV was studied in more detail
with A. craccivora. Virus-free aphids acquirad the virus from PLRV-infected
broadbeans in three hours. The probability of aphids becoming viruliferous
increased with longer acquisition access periods on diseased broadbeans
(Table 59. Transmission of PLRV by vivuliferous aphids also increased with
the time aphids were allowed to feed on healthy test plants (Table5@.
Aphids at different stages of development trarsmit PLRV, although the first
and second instar nymphs were the leagt efficient vectors. Highest
transmission of PLRV occurred with apterous (wingless) adults (Table 57).
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DISTRIBUTION OF PEA LEAF ROLL VIRUS IN IRAN

ATABRIZ

e A" TeliRAN
®

*A ESFAHAN

*A AHWAZ

oA SHIRAZ

Figure 17. -- The distribution of pea leaf roll v
pulse crops in Iran.

irus infecting various
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Figure 18,

- The stunted Meshed cowpea plant (lower left of photo) i«

infected with pea leaf rol!l virus. Virus infection results
in a proliferation of the axillary buds and a shortening of
the internodes giving diseased plants a stunted, bushy
appearance. [lowering and pod formation are greatly
restricted in virus-infected plants,

Figure 19 .

Virus-free aphids were placed in cages on cowpca plants
in the field which were suspected of being infected with
pea leaf roll virus. After a 48-72 hour feeding periced,
the aphids were transferred to healthy indicator plants

(usually broadbean). Indicator plants show symptoms of
~na roll virus in 7-14 days.
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Table 54, -~ Effect of natural infection by pea leaf roll virus
on yield of various pulse crops.

3 0 Yield &/ 0 7
Crop ' Variety : Healthy : Diseased : Decrease in yield
Bean Isfahan, Red 387 1.2 99.7
Broadbean Algerian 2055 0 100
Cowpea Meshed 408 0.4 99,9

8/ Yield of seed (in grams) from 50 plants.

Table 55+ -~ The length of time required for aphids (Aphis craccivora)
to acquire pea leaf roll virus from diseased broadbeans. a/

Acquisition ! ! '
Access Period ! Number of ' Number of ! %
(Hours) ! Test Plants ' Diseased Plants ' Trensmission
' ' '
2 45 0 0
3 43 0 0
4 50 4 8
5 50 6 12
12 19 8 42
24 46 23 50
48 28 15 o4

&/ At the termination of each acquisition:period, aPhids

were transferred to healthy broadbeans (5 aphids/plant)
in leaf cages for 72 hours,
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Table 56, -~ Transmission of PIRV by viruliferous aphids (Aphis
craccivora) after different inoculation feeding periods
on healthy broadbeans. a/

Inoculation ' ! '
Feeding ! Number of ' Number of ! %
Period ! Test Plants ! Diseased Plants ' Transmission
1 ! '
1 probe 75 0 0
10 minutes 108 6 5.6
1 hour 195 10 5.1
3 hours 111 19 17.1
6 hours 108 17 15.7
12 hours 77 17 22.1
24 hours 75 23 30.7
48 hours i) 33 'Lzog
&/ Viruliferous aphids were transferred to healthy broadbesans
(1 aphid/plant) in leaf cages for the various inoculation
feeding periods,
Table 57. -- Trensmission of pea leaf roll virus by aphids (Aphis
craccivora) at different stages of development, 27
Stage of ! Number of ! Number of ! %
Development 'Test Plants ' Diseased Plants ' Transmission
) ] !
Alatae (Winged) Adults 91 48 52.8
Apterae (Wingless) Adults 91 65 71.4
3rd-4th Instar Nymphs 102 61 59.8
1st-2nd Instar Nymphs LN 33 39.7

8/ Viruliferous aphids were transferred to healthy
broadbeans (1 aphid/plant) in leaf cages for 72 hours.,
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ENTOMOLOGY

Karaj College

S.W. Wilson RPIP
Dr. Esmaeli - GOI/Plant Org.
Karim Kamali - "
G. Rassoullian "

SUMMARY

RPIP Entomology activities during 1969 were to a large extent the
responsibility of the Karaj College Pest Control Department and the RPIP/
Plan Organization Junior Scientists. The greater contribution has been
due to the growing competence of the RPIP Junior Scientists, and the
increased contribution by the Pest Control Staff. At the present time
direct supervision is provided by Dr. Esmaeli with cooperation from
Drs. Sepasguzarian and Morad-Saghi on specific pulse pests,

Control recommendations have been updated for pests of the pulse
crops.

A lentil variety (Hamadan lentil) which shows a high degree of
resistance to bruchids has been increased and will be available to the
RPIP Plant Breeders for work in 1970,

Cowpea weevil Callosobruchus maculatus;egg laying preference studies
were conducted on a number of the pulses. Results indicate that feeding
preference is not closely related to insect survival.

Insect Occurrence,,1969

During 1969 a number of pest infestations on pulses were recorded.
In order of their appearance, the following pests occurred. On April
26, the adults and larvae of the seed corn maggot Hylemya cilicrura R.
were observed in entomology dry bean date of planting plots. At this
time average soll temperature at a 10 cm depth was 12.6° centigrade.
Damage was 65% to the dry beans as a result of a high infestation of
larvae in the young plant roots. Leaf miner Liriomyza congesta appeared
on chickpea plots in Karaj and Ghazvin on June 4th. Defoliation ranged
from 3% in Karaj to 10% in the Ghazvin plots.

On June 4th a light infestation of thrips Caliothrips impurus
occurred in Karaj and Ghazvin RPIP lentil plots. First appearance of
Acyrthosiphon sesbaniae was on June 8th in the Karaj lentil plots. These

aphids were observed on cowpeas later, but populations never reached an
economic level, '
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Bollworm Heliothis armigera larvae first appeared on chickpea
plots June 9th in Karaj, but numbers were extremely low. Bollworm
damage to the chiciipea pods ranged from 107 in Meshed to 7.5% in the
Ghazvin plots. On June 17th a few larvae of beet armyworm Spodoptera
exigua Hb. were recorded on cowpea plots, but infestations of any
significance did not develop in the plots during the 1969 crop season.
Mites Tetranychus (complex) were observed in Karaj dry bean and mung bean
plots on July 29. A serious infestation developed in the dry beans
10 days later.

Pesticide Trials of Significance

Table 58 . - Effect of date of planting and soil temperatures on seed
corn maggot, Hylemia cilicrura, damage in dry beans, RPIP
Karaj, Iran 1969,

:80il temperature : No of larvae : :Seed
Date of :10 cm. depth ¢ in 100 young R 4 :Yield
Planting :(Centigrade) 1/ : plant roots 2/ : Damage :(grams)
April 26, 1969 12.6 82 65 3160
May 10, 1969 15.1 0 ++ 5 ++ 4320 ++
May 28, 1969 16.4 0 ++ 0 4+ 4710 ++

1/ Soil temperacture: Average from 7 days before to 7 days
after planting.

2/ Sampling: 100 newly emerged plants pulled from each
treatment and number of larvae and damaged plants were
counted.

++  Significant at 1% level.

Results of this indicate along with the previous trials in 1968
that good control of H. cilicrura on dry beans may be obtained by using
the most favorable date of planting. The increase in seed yield on the
last two date of plantings over the firs+ planting is, however, probably
due to a combination of two factors.

The last two date of plantings correlate with Dr. Horner s and
Eng. Mostahidi's (RPTP Soil Scientists) data, which indicates the
favorable response of dry beans to this period of planting. However,
the increased yield is also due to the decrease in infestacion of the
seed corn maggot H. cilicura.
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Table 59. - Effect of seed treatment before planting using two insecticides
in different dosages on the seed corn maggot Hylemia cilicrura
R. on dry bean plots - RPIP Karaj, Lran 1969.

:No. damaged :No. larvae @ % : Seed
Ingecticides :in 100 plants:in 100 young:Reduction : Yield

:% damage 1/ :plant roots :of larvae : (grams)
Lindane 2 gr/kg seed 24+ nt 89.2 2080
Lindane 1.5 gr/kg seed 23+ 21t 79.4 2195
Lindane 1.25 gr/kg seed 3ot 37t 63.7 2930
Dieldrin 1 gr/kg seed 35t 26t 74.5 37107
Dieldrin 1.5 gr/kg seed mnt 2gt 72.5 3250%
Dieldrin 0.33 gr/kg seed 46t 3ot 70.5 2650
Check (Untreated seed) 69 102 - 35607

1/ Data was taken from 100 newly emerged plant roots.
+ Significant at 5% level.

The seed yield in this table appears to be contrary to the reduction
in damaged seedlings, which appears to be due to seed treatments. While
it is speculative this may be due to the seed corn maggot H. cilicrura
reducing the plant population to a more favorable number. A high seeding
rate (500,000,000 plants/hectare) was used, which may have contributed to
the increased yield where damage was the most severe. Through an error
the recommended rate of 200,000,000 plants per hectare was not used. The
odd response of the seed yield remains rather questionable, however, and
additional work will have to be conducted to acertain the value of seed
treatment as a control for seed corn maggot H. cilicrura.

Good control was obtained against thrips C. impurus populations
infesting lentils. However, the need for controlling this insect remains
open to question. In view of the rapid natural changes in the populations
of this insect, and little or no evidence of actual damage due to it's
presence, it is doubtful that control should be recommended at this
time,
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Table 60 Effect of insecticldes on thrip populations on lentils, RPIP Karaj, Iran 1969
Number of thrips and % Reduction Y
5 days | 2 days 5 days 9 days 11 days Mean Seed
Before | After % After % After % After % % Yield
Insecticides |Spray | Spray [Reduction| Spray | Reduction| Spray | Reduction| Spray [Reduction| Reduction | (Grams)
Dimethoate
250 gn/ha nu7 16" 90.1 19" ok.5 yyt 9k.0 43" 92.9 92.9 4540
Malathion
1 kg/ha 157 13" 92.7 17t 95.2 yot 9h.7 90t 85.4 92.0 3400
Thiodan <
700 gn/ha 560 1wt 93.6 »nt 92.8 178% 80.6 250" 66.9 83.5 2870
Diazinon
600 gm/ha 502 167 93.1 61" 86.6 353t 63.6 296+ 62.9 76.5 3710
Check 434 169 ——— 3%2 w———— 710 —~—— 584 e e 4i60

l/ Number of thrips were counted on 10 single plants per plot x four

+

replications.

Significant at 1% level.




Table 61. -~ Effect of pesticides on mite populations (Tetranychus telarius)
on dry beans, RPIP Karaj, Iran 1969,

Number of Mites per Treatment 1/

Pesticides 10 days : 7 : 19 days 1 %
:After Spray :Reduction tAfter Spray :Reduction

Kelthane 1 kg/ha 1t 97.0 3g* 97.3
Schering 1143 1 kg/ha 1t 97.0 "91t 93.7
Morocid 500 gr/ha at 91.5 52 96.4
Neoron 200 gr/ha 4t 88.5 285t 80.3
Tedion V 18 500 gr/ha 7t 80.0 48t 96.6
Check 35 - 1449 -

1/ Number of mites were counted in 100 leaves/treatment.
+ Significant at 1% level, and all pesticides are in one group.

In general, mite infestations have occurred on RPIP research plots
late in the growing season. Because of the late infestation, mites usually
are not a problem on pulse crops. When they do occur earlier, however, they
are a serious problem.

Adequate control has been obtained in 1969 using all of the materials
listed in the above table.

The availability and relative cost of the chemicals will probably be
the criteria for the present use of these acaricides.

Table 62. - Effect of insecticides on bollworm (Heliothis armigera) on
chickpeas, RPIP, Ghazvin, Iran 1969.

:No. of pods :No. of Dama: % : %
Insecticides :Examined 1/ :-age pods : Damage tReduction

Sevin or Carbaryl

1.3 kg/ha. 1252 6t 0.5 93.3
Thiodan 700 gm/ha 1368 7t 0.5 93.3
DDT 2 kg/ha 965 10t 1.3 82.6
Supracid 600 gr/ha 1344 16+ 1.2 84.0
DDT + Lindane (30-9)

(1500 gr + 450 gr/ha) 1201 25t 2.0 73.3
Check 1134 85 7.5 ' -

1/ Sampling: Number of pods were counted in 40 chickpea plants/
treatment (10 plants per plot).

+ Significant at 1% level, all insectiddes are in 1 group.
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Trials conducted in 1969 indicate adequate control can be obtained
with the use of any of the pesticides listed in the above table. In view
of the prevelent use of pulse thrashings for animal fodder, however, it
1s adviseable to use Carbaryl or Thiodan when ever possible to prevent
residue problems.

Additional screening will be conducted in 1970 to verify subsequent
work and a number of new materials will be included.

Table63 . - Egg laying and feeding preference of cowpea weevil
Callosobruchus maculatus F. in diffevent pulse crops.
RPIP Karaj, Irun 1969,

:No. of eggs 1/:No. of eggs :No. of egegs : Mean : %
Crop ilaid in 1st  :laid in 2nd :laid in 3rd :No. of : adult
‘Replication :Replication :Replication :Eggs :Eme.gence
Cowpea 735 701 557 665% 62.5"
Mungbeans 578 593 447 539* 71.0*
White dry beans 327 540 357 408* -
Chickpeas 39 60 53 51 97.5%

1/ Number of eggs in each replication were laid by 50
female weevils, which were released on the seeds.

~ + Significant at the 1% level.

The preference studies on cowpea weevil C. maculatus were of interest
for a number of reasons. Cowpeas, which are the preferred host ranked
third in adult emergence. Perhaps more surprising was the very high
survival of the insect on chickpeas. While definately not a preferred
host, although if it is the only pulse present they will lay readily on
them, chickpeas provide what is apparently a favorable diet for the cowpea
weevil C. maculatus.

Dry beans provide a very poor host for the insect, but they will
readily lay eggs on them., 1In all cases, the emerging larvae failed to
penetrate the seed coat on dry beans.

Studies of the physiology and morphology of pulses could well be of

future importance in resistance work. Further investigations will be
conducted,
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Table 64, ~ Effect of Bromodan seed treatment on cowpea weevil
Callosobruchus maculatus F. in stored cowpeas.
RPIP Karaj, Iran 1969.

tAverage lifetime of :Mean No. of adults emerging
Bromodan ireleased weevils a/ in tduring three months after
actual :treated seeds. :treatment
rates :Dry treated :Wet treated :Dry treated :Wet treated 1/
gm/kg seed :Bromodan :Bromodan :Bromodan :Bromodan
2 grams 34 hourst 87 hours 2t 10t
1.5 grams 45.5 hours™ 89 hours 2t 3t
1 gram 46 hourst 79 hours 4t 28t
0.5 grams 57.5 hourst 90 hours 46t 129+
Untreated check 87.5 hours 87.5 hours 474 474

a/ Twenty-five adult males plus 25 females were released in each
ofe four replications consisting of 1 kg of cowpea seed.

1/ Bromodan W.P. mixed with 25 cc of water to treat 1 kg of seed.
+  Significant at 1% level.

Control of C. maculatus using Bromodan has been fair during
experimental trials. However, lack of an assured source of material
coupled with only fair results has resulted in a decision to discontinue
all further testing of this material.

Table 65. - Treatment of cowpeas infested 1/ with cowpea weevil using
methyl bromide to determine germination percentage using
different levels of fumigation.

:Length of :Number of : % :Insect
Fumigation :Fumigation :Fumigations :Germination :Mortaility
rate/33 mm3 : _(hours) : : :
Infested Cowpeas
453 grams 24 1 88 100%
453 grams 48 1 84 100%
453 grams 24 2 76 100%
453 grams 48 2 80 1007%
906 grams 24 1 78 100%
906 grams 48 1 86 100%
906 grams 24 2 78 1007%
906 grams 48 2 89 100%
1360 grams 24 1 83 100%
1360 grams 48 2 76 100%
1360 grams 24 2 70 1007%
1360 grams 48 1 81 1007%
Uninfested and Untreated Cowpeas
—— - - 98

1/ Four replications consisting of 1 kg of seed in cloth sacks
were used with each rate of fumigation.

87



The

presence of the insect in the cowpeas was not considered to

have an effect on the germination because the cowpea weevil was placed

with the s

eed at a time which resulted in larval emergence just shortly

before fumigation. In no instance did larval penetration result in
lowered germination.

Table65A, - Treatment of mungbeans infested 1/ with cowpea weevil
using methyl bromide to determine germination percentage
using different levels of fumigation.
:Length of :  Number : % : Insect
Fumigation :Fumigation HE of :Germination : Mortality
rate/33mm : (hours) :Fumigations : :
Infested Mungbeans
453 grams 24 1 96 100%
453 grams 48 1 97 100%
453 grams 24 2 98 100%
453 grams 48 2 99 100%
906 grams 24 1 89 1007
906 grams 48 1 88 100%
906 grams 24 2 92 1007
906 grams 48 2 95 100%
1360 grams 24 1 92 100%
1360 grams 48 1 79 100%
1360 grams 24 2 82 100%
1360 grams 4L8 2 88 100%

Uninfested and Untreated Mungbeans

-- - 95

1/

. The
*was not co

The

Twenty-five males and twenty-five females were placed with
each of the 4 replications in all treatments. Fumigation
was conducted early enough to prevent decreased germination
due to larval injury.

slightly decreased germination of mungbeans due to fumigation
nsidered to be great enough to effect seedling rate.

problem of pesticide residues has caused a great deal of concern

to both the Iranian research entomologists and the RPIP entomologist,
Since in many parts of Iran the custom is to feed all crop thrashings to

sheep and

goats, it has been stressed that these animals, when used for

dairy or meat purposes must not be fed the pulse trash when treated with

certain insecticides.

Crop : Pest : Pesticide : _Rate : Remarks

Dry beans mites Dicofol or 600 g/ha Do not.feed treated plant
kelthana to livestock.
Tetradifon
or Tedion
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Crop :Pest :Pesticide :Rate :Remarks
Dry beans Seed cor Plant when soil is warm
maggot enough for quick plant
growth or soil temperature
reaches 220 C,
Dieldrin 0.33 g/ Sead treatment is considered
kg seed to be only partially effective.
Lindane 1.5 g/kg Later planting is preferable.
seed Seed should be dried thoro-
ughly after mixing with
ingsecticide and used within
30 days of planting.
Dry beans leaf- Diazinon % kg/ha
hoppers Carbophen-
othion 1 kg/ha
Malithion 1 kg/ha
Ethion % kg/ha
Dimethoate 1/2 kg/ha Do not feed treated plants
to livestock.
Carbaryl or 1+2 kg/ha Do not feed treated plants
Sevin&Tedion to livestock.
Mungbeans mite Dicofol or 1 kg/ha Do not feed treated plants
Kelthane to dairy or meat animals.
Tetradifon % kg/ha Do not feed treated plants
or Tedion to livestock
Lentils aphids Dimethoate 250 g/ha Do not feed treated plants
or Cygon to livestock.
Malithion 1 kg/ha
Chickpeas old world Thiodan 700 g/ha
bollworm Carbaryl 1% kg/ha
or Sevin
Supracide 600 g/ha Control may not be adequate
under heavy infestations.
Cowpeas aphids Dimethoate % kg/ha Do not feed treated plants
or Cygon to livestock.
or Rogor
Diazinon 600 g/ha
Malithion 1 kg/ha.
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The following trials were conducted, but data was not significant
due to low infestations.

Cowpea weevil C. maculatus trials, Karaj

. Bean butterfly trials, Karaj

Lentil weevil Bruchus lentis trials, Karaj and Ghazvin.

1
2
3. Bollworm H. armigera trials, Karaj, Varamin, and Meshed.
4
5. Aphid trials, Karaj.

Crop Protection

With the exception of old world bollworm Heliothis armigera, crop
protection was not needed on the other disciplines trial plots in 1969.
Protection was provided for the chickpea plots at the Varamin station
when severe infestations occurred. In addition, the entomologists
assisted the RPIP .lant Pathologists in keeping insect vectors to a
minimum to keep disease incidence to a minimum.

Misc.

The lentil, Hamadan variety, which showed excellent resistance
to the cowpea weevil C. maculatus, during extensive laboratory investi-
gations has been increased and will be available in 1970 to the Plant
Breeders for their work. The Hamadan lentil was increased during the
winter in Khuzistan.
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VARIETAL IMPROVEMENT

RPIP

P.H. van Schaik

K.H. Evans

R.K.J. Narayan, D.N. Sajnani,
V.K. Madan, H.L. Chablani,
K.L. Jaglasi, S.R. Dass,

C.B. Chhiller

AICPP/IARI
L.M. Jeswani
R.D. Singh

SUMMARY

Seed supplies were maintained by collecting seed from several
cooperating institutions. The collected seed was distributed to
requesting institutions where seed supplies were sufficient.

A catalogue of germplasm accessions is being compiled giving
accession number, source and origin.

Agronomic data on pigeon pea and chickpea is also being compiled.

Crosses have been made to study inheritance and produce improved
varieties.

Germplasm

Maintenance of good, viable seed supplies of thz extensive germ-
plasm collection has presented serious problems. ™any institutions have
requested seed and agreed to return seed after harvest but in many cases
the seed returned has been nil or low in quantity and quality. The
facilities available at IARI, New Delhi, both for growing and storing
seed have been inadequate to maintain all the ccllections there. As a
result some of materials previously in the collections are no longer
available. Samples of all the lines of which sufficient seed was on
hand, have been prepared for storage in the USDA, National Seed Storage
Laboratory, Fort Collins, Colorado, and it is hoped that these will be
grown under good growing conditions very soon to provide fresh and larger
seed supplies for future use,

The remaining seed stocks are with the Coordinator, All India
Coordinated Pulse Project, IARI, New Delhi. Various institutions in India,
particularly the Agricultural Universities, are making good use in their
breeding programs of the germplasm collections provided them.

A catalogue of the pigeon pea germplasm lines in the collection,
showing accession numbers, sources, and origins was prepared,
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Work is now in progress to prepare catalogues of the pigeon pea
and chickpea collections including evaluation data from several
locations.,

During 1969 the germplasm collection of pigeonpeas sent to Kampala,
Uganda at the request of the Rockefeller Foundation an& Makarere University.
A representative collection of pigeon pea germplasm was sent to Puerto
Rico at the request of Dr. Abrams. Germplasm was also sent to several
requesting institutions within India.

Requests have been received for various pulse crop collections
from the International Institute for Tropical Agriculture (IITA) in
Nigeria and the International Center for Tropical Agriculture (CIAT)
in Columbia. °

Because of the problems of communication between India and Pakistan,
chickpea germplasm was provided to West Pakistan from RPIP/Iran.

Chickpeas (Cicer arietinum)

In the 1968-69 rabi season 1500 chickpea (Cicer arietinum) accessions
were planted in Delhi for seed increase, further screening and crossing
purposes. Much of the material was lost before seed set due to salinity
and associated factors. Germplasm seed was obtained from Pantnagar to
replenish seed stocks and distribute. Small quantities of seed were sent
to several locations to replace accessions lost in previous seasons.

Preliminary agronomic and disease evaluation data from Pantnagar,
Hissar and Delhi are being assembled in a catalogue of chickpea data.

Digeases are at present the major limiting factors in chickpea
production. Either gram blight caused by Ascochyta rabiei or gram
wilt caused by a complex of probably several pathogens and environmental
factors, reduce yields in most years in the major chickpea areas of India,
Pakistan, and other countries. As a result of screening of the germplasm
definite resistance to blight has been found (Accession No.12-074-06625,
a black-seeded variety from Israel). During three years of field screening
for gram wilt by breeders at the Hissar Agricultural University in Haryana
some ten lines appear to have consistent field resistance at least at
that location. These lines are now being tested at other locations.

Differences in survival and vigor between lines when grown under
saline conditions have béen observed.

Resistance to insect attack has been noted both in field and in
storage (see Entomology section).
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As a result of a recommendation made in the 1969 Workshop and
breeders meeting to decentralize the work on the various pulse crops,
bulk crosses are to be made in the 1969/70 season at Pantnagar, U.P.,
and Hissar, Haryana, and segregating material made available to
interested breeders.

Chickpea crosses were made in Delhi in 1968/69 to incorporate
disease resistance and improved yield using the following varieties and
strains: NP 58, G 24, Gwalior 2, BG 482, Dohad Yellow, RS 10 and 12-074-06625.
All crosses were harvested and advanced a generation at Simla by Dr. Jeswani.
The F2 generaticn is being grown at Delhi during the 1969-70 rabi season.
A complete listing of successful crosses is not available, but 12-074-06625
was successfully crossed.to NP 58 and RS 10,

tour parent diallel was made as part of a PhD thesis research to
study .e inheritance of yield components, protein, tryptophane and sul fur
containing amino acids. The four parents selected were P-1713, P-3662,
NP-58 and RS 10, The crosses were made in 1968-69 rabi, advanced a
generation at Karaj, Iran, during summer 1969 and the F2 planted at IARI,
New Delhi, in 1969-70 rabi season.

An adaptability study using 35 strains with three irrigation and
fertility treatments is being grown at four locations. A mutation study
has been started including two rates of E.M.S. and gamma rays administered
to varieties Pb 7, P 519 and P 6625. Disease resistance, seed coat color,
seeds per plant and certain plant structure characteristics are of interest.
These studies form part of Ph.D thesis research.

Lentils (Lens esculenta)

Seed of the lentil collection was received from Ludhiana to replenish
seed stock. Germplasm sets were sent to Kanpur and Jabalpur for multipli-
cation and evaluation,

Khesari (Lathyrus sativus)

The germplasm was grown at Delhi in Rabi 1968-69. Selections were
made in low and high neurotoxin lines. A diallel cross was initiated
using the following lines: P-10-1, P-10, P-17, P-105, (low neurotoxin)
P-24 and P-648. F] seed was sent to Iran to advance one generation.
None of the F1 plants emerged after planting. Another set of F] seeds
has been planted at IARI during rabi 1969-70.

With a good crop in 1968-69, seed of Lathyrus should be in good
supply. The Lathyrus program has been taken over by a P.L.480 project.
With the available material and knowledge, progress can be expected in
a short time.
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Peas (Pisun sativum)
The pea germplasm has been sent to Kanpur, U.P., where most of the

peas of India are grown. The pea germplasm has been grown at Delhi by
TIARI entomologists to screen for insect resistance.

Pigeon peas (Cajanus cajan)

Seed from the 1968-69 crop was obtained from Jabalpur, (M.P.) and
Varanasi, (U.P.). The material from Varanasi was a more complete set
and was used for protein analysis., The remaining seed was used to re-
plenish seed stocks,

The 579 accession, maturing in less than 170 days, were sent to
Hissar and Pantnagar for seed increase and evaluation. Dr, Patel of
IARI obtained representative set of 949 accession to test for blight
resistance. The material not previously sent to Uganda was sent to Kampala,
A collection of 938 accessions representing the variability present was
sent to Puerto Rico at the request of Dr., Abrams, Missing accessions lost
in the previous season were furnished to Jabalpur, M.P., (748 accessions)
and Kanpur U.P., (167 accessions) to complete their collections. T-21 an
early maturing variety from U.P. was furnished to several institutions
requesting seed for evaluation of early maturing pigeonpea as a possible
crop.

The entire germplasm collection was again planted at Jabalpur. At
Varanasi in 1968-69 selections were made from each accession. These
selections ranging from single plants to entire rows were planted again
in the same location in 1969-70.

At Hyderabad, (A.P.) accessions low in seed supply, new accessions,
and accessions selected to represent the range in variability were planted.
The germplasm material was abandoned due to poor growth and loss of plants
presumably caused by nematodes.

Accessions low in seed supply, promising selections and varieties
were planted at Delhi and screened for Phythophtora stemblight resistance.
The results are reported in the pathology section.

Natural crossing in Cajanus has been reported to be 5% to 20%. The
extent of outcrossing has a bearing on germplasm maintenance, variety
improvement and variety maintenance. With these factors in mind a natural
crossing experiment was planted in Hyderabad and Delhi. The experiment in

Hyderabad was abandoned due to reduction in personnel. The Delhi experiment
has not been completed.

Crossing blocks were planted, but no crosses have been made. Three
early maturing selections were included in the coordinated yield trial.
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Mungbeans (Phaseolus aureus)

The germplasm was transferred from lran again and multiplied in Delhi,
The previous germplasm collection was divided into two sets. One set was
kept for storage and the other set was sent to Ludhiana. Early maturing
selections made in 1968 for the short summer season were grown in Ludhiana
and New Delhi. Hail destroyed this material in Ludhiana.

A mutation study was continued in Delhi with 3 varieties, two rates
of*E.M.S. and two rates of gamma radiation. The My generation was grown
and M3 seed harvested for further evaluation.

Urdbeans (Phaseolus mungo)

During previous seasons the Delhi location proved to be quite
unsuitable for maintainance of urd germplasm due to disease and other
factors. In the 1969 workshop it was decided to maintain the urd germ-
plasm at Jabalpur. One set of the remaining urd germplasm was sent to
Jabalpur for multiplication and evaluation. Some of the germplasm was
also grown again at Delhi.

Cowpeas (Vigna sinensis)

443 accessions were grown at Delhi to replenish seed supplies.
Selections made in 1968 Kharif were increased and evaluated for earliness,
vigor, seed/pod, and seed size.

All-India Coordinated Yield Trials:

The staff of the All-India Coordinated Pulse Project have assumed the
full responsibility for the conduct of these trials. Varieties and locations
are decided during the annial workshop and the breeder's conference. The
yleld data and other pertinent information are to be sent to the project
coordinator at TIARI, New Delhi, for analysis. The following tables give some
of the yield data obtained. They show the variations not only between loca-
tions but also among varieties within tests. Some of this is due to true varietal
performance but much of it is caused by inadequate testing facilities, lack of
crop management, poor stands, insect damage, severe disease incidence, etc.

Papers and Publications:

- Progress in collection, introduction and evaluation germplasm of pulse
crops, K.H., Evans, Proceedings 3rd Annual Pulses Workshop, New Delhi, 1969.

- Progress of work on pulses at IARI Regional Research Center, Rajindernagar,
Hyderabad, V.R. Gadwal, Proc. 3rd Annual Pulses Workshop, New Delhi, 1969.

- Red Gram germplasm, V.R. Gadwal. Proc. 3rd Annual Pulse Workshop,
New Delhi, 1969.

- World germplasm collection of pulses and its utilization in crop
improvement, R.K.Jayprakash, Proc. 2nd annual symposium on New Research
Trends in Agriculture. Kanpur, 1969.
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Increasing the yield of Pulse Crops. P.H. van Schaik.
Indian Science Congress, Bombay January.3-9, 1969,

The latest in Pulse Crops - P.H. van Schaik. Seed Specialist
Seminar, New Delhi, April 8-11, 1969.

Germplasm Collection, Pigeon Peas (Cajanus cajan), USAID/Agriculture, °
RPIP, New Delhi, India, 1969.
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Table 66. Yield in kilograms per hectare, lentil coordinated yield
trial, India, rabi 1968/69

: :Punjab :Uttar :Rajasthan :Bihar :Assam
Variety Name : Origin  :One :Pradesh One :Two : One
: :location :Seven tlocation :locationsg :location
: :locations : : :
L-9-12 Punjab 2009 1545 497 1348 832
T3 Punjab 1979 1504 609 1485 574
T8 U.pP. 1740 1315 881 1361 351
T 36 u.P. 1991 1511 76¢ 1507 931
N.P, 11 IARL 1991 1020 625 1585 884
N.P. 47 IARL 724 1066 977 1211 1133
Pusa 1-1 TIARI -% 1844 769 1495 975
B 25 Bihar 1902 1481 621 1675 943
B 62 Bihar - 1054 - - 1072
B 77 Bihar 1160 1258 1137 1211 1199
c 31 W.Bengal 1447 1286 1233 1555 1117
Table 67, Yield in kilograms per hectare, pea coordinated yield
trial, India, rabi 1968/69
Variety :Punjab :U.P. :Rajas- :Madhya :Bihar :Assam :Andhra
Name :0rigin:One :Six :than :Pradesh:0One :0ne :Pradesh
: :Loca~ :Loca- :0One (two :Loca- :Loca- :One
:tion :tions :Loca- :Loca- :tiom :tion  :Loca-
: : ttion :tions : itions.
Kanpur Sel.6115 U.P. 2184 2552 1969 1404 2153 - % 1888
T 19 u.P, 2139 1560 1894 1367 1917 268 2109
T 56 u,pP, 1175 1710 1633 1240 1996 267 1266
T 61 U.P. 2278 1620 2526 1751 1794 288 2365
T 163 U.P 2207 2526 2295 1475 2445 510 2180
T 6113 u.pP, 1839 2556 2197 1822 2512 540 2458
BR.12 Bihar 2099 2199 - 1305 1794 - 2474
Patna queen 2251 2081 - 1466 - - 1616
Early December 529 1280 132 1323 722 155 174
Boneville 1758 1009 1960 1481 1059 - 22.0

* No yield reported
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Table 68, Yield in kilograms per hectam, rainfed chickpea coordinated

. vield trial, India, rabi 1968/69.
Variety ¢ :Uttar :Rajasthan:Bihar :Andhra :Mysore :Tamil Nadu :
Name :Origin :Fradesh: : :Pradesh: : :
: ; Three : Two :ne :0Cne : Two : Cne
: ilocat- :locat- :locat- :locat- :locat- :location
sion sion tion :ion tion :

B.G. 482 A.P. 931 1595 1301 1888 840 253
Chaffa Gujrat 1196 91C 1301 1967 =¥ -
Gwalior 2 M.P. 1417 1913 1615 - 925 241

G 62-404 M.P. 1370 1665 1570 1839 995 577

S.T. 4 Bihar 1442 1857 157C 1872 517 327

B.R. 77  Bihar 1589 1624 1659 1455 620 37

R.S. 10 Rajasthan 1274 1614 1525 1144 448 46

R.S. 11 Rajasthan 1563 1677 1435 1203 76C 130

Pb 7 Punjab 1536 1793 1435 1166 586 25

C 235 Punjab 1672 1846 1659 1659 684 198

G 24 Punjab 1765 1884 2063 - 601 34

S 26 Punjab 1874 1666 1973 780 445 99

N.P. 58 IARI 1102 1911 1570 961 375 160

T1 U.P. 1200 1766 1435 - 711 213

T2 U.P, 1346 1681 1435 1341 798 287

G 736-1 U.P. 1479 2122 1615 - 775 139

G 742-=7 U.pP. 1413 2140 1525 1495 696 28/,

B 98 u.P. 1491 1474 1704 - 488 80

* No yield reported
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Table 69, Yield in kilograms per hectare, Irrigated chickpea coordinated
yield trial, India, rabi, 1968/69.

:Ra jas-:Madhya:Biher:Mahara:Gujrat: Andhra:

Varieties: sPunjab :Utter
Name :Cne :Pradesh:than :Prade-: sshtra : :Prad- :

: tloca~ sFive :Cne ssh : One :Two :Two sesh :Mean

tOrigin :tion tloca- :loca~ :Two  :loca-:loca- :loca~ :0ne

s : stion stion :loca-~ :tion :tion :tion :loca- :

: : stion : : :tion

B.G. 482 A.F. 639 2073 1038 756 302 1537 1314 1510 1409
Chaffa Gujarat -3 2090 - 817 336 - 1523 1816 1576
Gvalior 2 M.P.. 1065 2118 2019 689 505 1657 1570 1861 1600
G 62-404 M.P. 1536 2297 2142 822 471 1828 1660 2018 1756
S.T. 4 Bihar 1144 2266 2123 825 389 1548 1419 1779 1628
B.R. 77 Biher 729 - 2195 2133 1726 511 1198 1292 1540 1493
R.S. 10 Rajasthan 639 2141 2432 793 359 1204 1106 1495 1461
R.S. 11 ° Rajasthan 594 2106 2246 845 538 1187 1216 1450 1462
Po 7 Punjab =~ 1099 2383 1897 613 493 1124 1276 1271 1518
C 235 Funjab 1648 2743 2681 740 418 1276 1558 1801 1833
G 24 Punjab 1076 2350 2049 662 202 1111 1223 1600 1516
S 26 Punjab 1200 2303 2122 620 516 1192 1157 1824 1512
N.P. 58 I4RI 886 2195 2202 1735 493 1208 1417 1988 1555
T1 U.P. 695 2180 1775 846 256 1803 1499 1779 1584
T2 U.P. 762 2283 1882 640 314 1152 1557 1757 1606
G 736-1 U.pP. 998 2342 1792 723 457 1452 1573 1837 1624
G 742-7 U.P. 1592 2214 1744 931 336 1641 1686 1973 1687
B 98 W. Bengal 1020 2174 2197 662 538 1129 1060 1037 1359

¥ No yield reported.
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Table 70 ., Yield in kilograms per hectare, Mungbean coordinated yield
trials, India, summer, 1969.

Variety :tlima- :Harya-:U.P. :Bihar :West :Madhya:Orissa:Madras
Name :Origin :chal :na : Two :Three :Bengal:Pradeh:One :One
: :Badesh :One :Loca- :Loca- :0ne :One :Loca- :Loca-
:One :Loca- :tions :tions :Loca- :Loca- :tion :tion
:Loca- :tion : : ttion :tion :
ition : : : :
Shining Moong Punjab * 336 154 747 369 - 461 1012
T1 Uu.p. 374 841 521 868 972 541 731 984
T 2 U.P. 299 729 299 536 859 148 700 936
T 44 U.P. 448 799 619 788 954 294 785 999
T 51 U.P. 329 561 331 577 616 107 938 833
Pusa Baisakhi TARI 269 897 364 717 808 489 961 986
B.1 W.Bengal 239 505 474 764 988 521 692 659
Hyb.45 M.P. 807 1205 281 872 747 - 613 811
Krishna-11 A.P. 688 406 47 725 736 515 515 959
Khargaon-1 M.P, 987 561 - 961 527 208 - 1233
Kopargaon Mahar. 807 308 96 975 571 129 1006 1055
Jalgaon-78 Mahar. 837 785 118 942 885 - 410 1122

* No yield reported

Table 71. Yield in kilograms per hectare, medium maturing mungbean
coordinated yield trials, India, kharif, 1969.

Variety :Punjab:Hary- :U.P. :Bihar :Madhya :Gujar-:Mysore:Andhra
Name :Origin:One :One :Two 1 Two :Pradesh:arat :0One :Pradesh
: :Loca- :Loca- :Loca- :loca- :Four :Two :Loca- :One
:tion :tion :tions :tions :Loca- :Loca- :tion :Loca-
: : : : ttions :tions : :tion
No. 305 Punjab 363 1542 449 731 576 408 554 487
No. 54 Punjab 307 2271 217 374 645 443 - % 500
L.24-2 Punjab 194 1710 385 895 436 244 426 325
RS.4 Rajas. 190 1458 140 307 538 412 376 124
T51 u.p. 699 2523 962 403 903 642 - 418
N.P.18 IARL 746 1275 365 322 489 489 - -
N.P.23 IARI - - - 345 - - - -
MG. 636 - 179 202 415 87 64 - -
Hyb.45 M.P. 474 2097 804 276 861 770 443 529
D.45-6 Gujrat 217 2299 365 309 611 634 324 555
525 611 1850 509 479 753 740 314 784
BR-2 Bihar - - - 630 - - 709 -

* No yield reported
101



201

Table 72.

Yield in kilogram per hectare, early maturing Mungbean coordinated yield trials, India, Kharif, 1969.

Variety :Punjab :Rajasth-:U.P. :Bihar :W.Bengal:Orissa :M.P. :Maharas-:Gujarat :Mysore :Tamilnadu
Name : Origin :One :an One :Four :Two :Two :One :Two :htra 4 :Three :One :One
: :location:loeation:location;location:location:location:location:location:location:location:location
Shining Moong Punjab 198 95 313 591 178 558 778 1096 533 409 957
T.1 Uu.pP. 577 178 941 749 943 1157 807 1319 685 432 888
T.2 U.P. 372 113 910 488 737 686 711 1228 585 558 940
T.44 U.P. 484 368 845 735 1222 1174 853 1286 745 524 955
T.51 U.P. 394 266 833 560 652 584 715 1176 462 866 854
Pusa Baisakhi IART 558 437 860 723 869 1256 714 1306 534 398 975
B.1 W. Bengal 411 106 592 658 812 773 499 867 426 499 1020
Hyb.45 M.P. 280 93 878 444 295 842 741 684 725 631 981
Krishna-11 A.P. 340 86 548 626 430 706 800 1165 557 541 998
Khargaon-1 M.P 203 237 455 535 362 384 761 1103 488 455 1061
Kopargaon Maharashtra 421 85 849 471 484 808 680 1197 382 566 1054
Jalgaon-781 Maharashtra 86 S0 343 - * 186G 537 670 971 476 524 798
* No yield reported

Table 73 Yield in kilograms per hectare, Urdbean coordinated yield trials, India, Kharif, 1969.

Variety :Haryana :Rajasthan: U.P. : Bihar :W. Bengal: M.P. :Maharash-:Gujarat :Mysore

Name : Origin :One :One :Five :Three :Two :Three :tra Three:Three :0One
: :location :location :locations:locations:locations:locations:locations:locations:location

No. 1-1 Punjab 2803 549 1138 616 474 1109 735 970 530
Mash 48 Punjab 2158 768 1166 815 293 1111 772 1001 659
Mash 35-5 Punjab 2411 910 1096 650 637 1066 804 994 1004
Mash 41-13 Punjab 2635 412 981 835 370 1077 660 960 670
Mash 64 Punjab 2276 797 909 625 582 956 924 1022 572
T-9 U.P. -% 593 1109 1408 1517 1033 1176 1330 701
T-27 U.P. 2242 - 788 805 746 588 539 602 617
T-65 U.P. - - 862 572 715 255 483 690 639
Khargaon-3 M.P. 1990 837 130 747 176 794 1373 1215 824
No.55 Maharashtra 2214 738 125 1096 47 1149 1346 1338 1455
Sindhkheda Maharashtra 2147 1089 93 822 537 828 1321 1194 1479
D 6-7 Maharashtra 2060 910 167 897 - 775 1205 1071 950
T-122 263 168 - - 725 191 59
co.1 687 302 76 334 - 424 432 601 454

* No ylield reported



SOIL AND CROP MANAGEMENT

RPIP

R.J. Davis

C.S. Saraf, S.N. Kapoor
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and Miss G. Banda

AICPP/IARI

S.L. Chowdhury
B.M. Sharma and P.C. Bhatia

SUMMARY

A book "Plans for conducting Agromomic Experiments with Pulse Crops"
was prepared by the RPIP and AICPP staffs. It outlines in some detail the
procedures for conducting agronomic trials, particularly for those whose
primary training is not in agronomy.

Rabi 1968/69

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 each of N, P and K and rhizobia
inoculation combined factorially were conducted at six locations.

Spacing experiments

The entire crop at Delhi and Varanasi was lost to salinity of soil
and irrigation water.

At Hissar, there were no treatment effects. However, effects could
have been masked due to shattering loss.

At Hyderabad, the crop was extremely good throughout the season with

Var, T-3, Var. T-2 looked good until late in the seascn when it was moderately
affected by root rot,

At Kanpur, the trial had to be abandoned because uf poor stand.

At Pantnagar, 20 cm. between row spacing was betier than 30 cm. row
spacing in lentils (Lens esculenta). There was no rer jonse beyond 50 kg/ha
each of N and P and 25 kg/ha., of K. 200,000 plants per hectare with a row
spacing of 20 cm. gave the highest yield of lentils (2516 kg/ha).

Field peas (Pisum sativum) were planted at Hissar, Pantnagar and
Varanasi, At Pantnagar, no useful data could be collected due to lack of
sufficient plant population. At Varanasi, the crop was lost apparently
due to salinity. At Hissar, there were no differences due to trestments,
ylelds ranging from 2150 to 2662 kg/ha.
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Fartility-Inoculum experiments

With chickpeas (Cicer arietinum), at Hissar, a linear response was
obtained with increasing levels of P from 0 to 100 kg/ha., yields ranging
from 2194 to 2496 kg/ha. At Hyderabad, potash alone had a depressing
effect on the yield of chickpea, Var. T-2 (1148 kg/ha). 1If, however,
applied with P, it has additive effect up to 50 kg/ha each of P and K
(1585 kg/ha).

Lentils (Lens esculenta) were planted at two locaticans. At Delhi,
residual effect of 100 kg. P205/ha. applied to previous crop of pigeon
pea resulted in the highest yield of lentils (984 kg/ha).

At Hissar, with field peas (Pisum sativum) a linear response was
obtained with increasing levels of P from 0 to 100 kg/ha., yields ranging
from 2800 to 3287 kg/ha.

In chemical weed control trial at Delhi, Treflan at 0.5 lb/ac.,
Treflan + Eptam at 0.5 + 2.0 1b/ac. and Tok E -25 at 4 lb/ac. did not
cause any injury to chickpea. Among the herbicides tested, Treflan,
Eptam and Tok E -25 were found to be promising,

Summer 1969 (March-June)

In the 1969 summer, two varieties of mungbeans (Phaseolus aureus)
were used in an experiment with varying between row and within row spacings
at three levels of fertilizer application. Stand and growth was good.

A fertility level of 50 kg/ha. yielded significantly higher (673 kg/ha) than no
fertilizer (635 kg/ha). Among different within row spacings 2.5 em.

spacing has yielded significantly higher (683 kg/ha) than either 5.0 cm.

(649 “g/ha) or 7.5 cm. (643 kg/ha) spacing. With var, Type-1, 30 cm.

between row spacing was better than 20 e¢m. between row spacing, while with

var. Pusa Daisakhi, 20 cm. between row spacing was better than 30 cm.

between row spacing. This might be due to differential plant types in

these two varieties.

In dates of planting trial, mid-April planting was found to be
better than either March or early May plantings.

In fertilizer trial with mungbeans (var. Pusa Baisakhi), 25 kg N
plus 66 kg P205/ha. yielded significantly higher (1326 kg/ha) than control
(417 kg/ha).

In an irrigation experiment with mungbeans- (var. Pusa Baisakhi)

irrigation at 50 percent available moisture (two irrigations) yielded
981 kg/ha. as compared to 448 kg/ha. with no post-planting irrigation,
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Kharif, 1969

pe e

In the 1969 Kharif season, spacing fertiilty trials and fertility-
inoculation trials as described under rabi season were conducted on
mungbean (Phaseolus aureus), uridbean (Phaseolus mungo) and pigeon pea
(Cajanus cajan).

At Delhi, growth and yield were good in mungbean and Uridbean.
At Hissar, the growth was poor and yields low. Trials at Kanpur were
completely wiped out due to excessive and heavy rains. At Ludhiana, the
problem of establishing a stand; encountered last season, was eliminated
by the use of a soil fumigent and nematicide. At Varanasi, yields
were poor,

Evperiments with pigeon pea were conducted in the frost free (long
and short term varieties) and frost danger zones (short term variety).
Long term varieties are still in field and no date are reported here.

At Hyderabad, the growth and yield in short term variety T-21 were poor.
At Kanpur, the crop was lost due to waterlogging.

A date of planting trial was conducted at four locatioms. It had
been noted in 1968 that early plantings of this variety made much more
growth, the variety being photoperiodic causing early plantings to come
into flower at about the same time as later ones. Data showed that the
further south one goes the more severe the reduction in yield, caused
by delayed planting is. Low yields at Jabalpur were caused by heavy
rains.

In chemical weed control trial at Delhi, Treflan + Eptam at 0.5
+ 1.0 1b/ac., and Treflan + Lasso at 0.5 + 2.5 1lb/ac. and 1.0 + 5.0 1b/ac.
were most effective in reducing weed infestation. The crop, however, was
lost to disease at a later stage.

An experiment was conducted on the foliar application of phosphate
fertilization with urdbeans (var. T-65) and pigeon pea (var. T-21). No
data could be collected because of disease infestation in both the crops.

An experiment was conducted to evaluate the effect of flat sowing
and ridge sowing on yield of urdbeans and pigeonpea. Under the conditions
of the experiment, ridging gave higher yields than sowing on flat in
both crops.

Rabi, 1969/70

Experiments were conducted at four locations during the rabi 1969-70
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
inoculation combined factorially were.conducted at all the locations. The
experiments were conducted with Chickpea (Cicer arietinum) at Hissar, Kanpur
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and Varanasi. The crop is still in the field and no data could be collected.
A fertility-inoculation experiment was conducted with Lentils (Lens esculenta)
at Ludhiana. Besides, a dates of planting trial was conducted with lentils
at Ludhiana, planting dates varying from Octobei 15, thru December 10

coupled with levels of P, The crop is still in the field and no data could
be collected.

Environmental Studies

A project on environmental studies on plant growth was initiated
with the following objectives -

(a) Collection and recording as much environmental information as
possible in the pulse experimental plots and obtaining other data from
avallable sources. '

(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) Data on germination of seeds under saline condition was recorded.

The following papers were either presented or published by mbers
of the Soil and Crop Management discipline during 1969-70.

Chowdhury, S.L., Davis, R.J., et. al. (1969) Plans for conducting
agronomic experiments with pulse crops. USAID/Agriculture,
New Deihi, India, 1969,

Chowdhury, S.L., (1969). Pulse Crops Are More
Productive than you think. 1nd. Fmg. XIX (6) : 23-25.

Bains, S.S5., and Chowdhury, S.L.(1969). A strategy for Planning and
Production of Crops on Rain-fed lands. Submitted for publication
in Souvenir volume of the National Tonnage Club of Farmers (India).

Bains, S.S., and Chowdhury, S.L. (1969). Managing Soils on the Rain-fed
Lands. Sent for publication in Indian Farming.

Bains, S.5., and Chowdhury, S.L. (196S;. Managlng Crops on the Rain-fed
Lands. Sent for publication in Indian Faiming.

Chowdhury, S.L., (1969). Improved Agroromic Practices For Raising
Yields of Pulse Crops in India. Accepted for publication in
Food Farming and Agriculture.

Singh, Ranbir and Chowdhury, S.L. (1969). Chemical Weed Control in

Rabi Pulse Crops. Accepted for publication in the Indian
Journal of Agronomy.
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Chowdhury, S.L., (1969). Summerisation of Agronmomic Research Work
on Pulse Crops during 1967-68. Paper read at the Third Annual
Workshop Conference on Pulse Crops, 3-5 February, 1969.

Chowdhury, S.L., Davis, R.J. and Bhatia, P.C., (1969). Results of
Trials on Pigeon pea. 1bid.

Sharma, B.M., Chowdhury, S.L. and Bhatia, P.C, Effect of Ridge
.Planting and Inter-plant spacing on the performance of pigeon
pea, urid beans and mung beans., Ibid.

Davis, R.J. and Saraf, C.S. (1969). Agronomic aspects in increasing
pulse crop production in India. Paper presented at the 56th
Session of the Indian Science Congress, Powai, Bombay, 1969.

Davis, R.J. (1969). The agronomic phase of All
India Pulse Scheme. Paper presented at the Third Annual
Workshop Conference on Pulse Crops held at I.A.R.I., New Delhi.

Davis, R.J.. C.S. (1970). Research conducted outside the
main station by RPIP and AICPP during past year. Paper presented
at the Fourth Annual Workshop Conference on Pulse Crops held
at Punjab Agricultural University, Ludhiana.

Clapp, C.E. and Davis, R.J. (1969). Properties of Extra cellular
polysaccharides from Rhizobium. Soil Structure Laboratory,
University of Minnesota, St. Paul. Paper No.6913, Scientific
Journal Service, Accepted for publication in Soil Biology and
Biochemistry.

Saraf, C.3. and Dastane, N.G. (1969). Water Use patterns in maize-
cowpea mixtures under varying fertility conditions. Paper
presented at the Seminar on Pulse Crops held at the University
of Tehran, Iran, January, 1969,

Saraf, C.S. and Dastane, N.,G. (1969). Role of advective energy in
water use by crops - A Review. Paper presented at the Second
Symposium on '"New Research Trends in Agriculture" held at Kanpur,
India, February, 1969,

Saraf, C.S. and Dastane, N.G. (1969) Role of advective energy
in water use by crops. A Review. Paper Accepted for publication
in the Indian Journal of Agronomy, New Delhi,

Saraf, C.S. and Dastane, N.G. (1969). Crop planning in relation to
wind direction. Paper accepted for publication in the Indian
Journal of Agronomy, New Delhi.

Saraf, C.S. and Dastane, N.G. (1969). Use mini-shelter belts for

reducing advection effects. Paper accepted for publication in
"Krishak Samachar", New Delhi.
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Saraf; C.5. (1969). Results of All lndla Ccordinated agronomic trials -
Spring and Kharif, 1968, Paper presented ar the Third Annual
Workshop Conference on pulge crops held at 1.A.R.1., New Delhi.

Saraf, C.S. and Davis, R.J. (1969). Water Management for Pulses. Paper
presented at the Symposium on water Management held at Haryana
Agricultural University, Hissar, March, 1969.

Saraf, C.S. and Dastane, N.G. (1970). Moisture extraction patterns under
shallow and deep rooted crops grown singly & mixed. Paper sent
for publication in the Indian Journal of Agronomy, New Delhi.

Kapoor, S.N. (1969). Agronomy work during rabi, 1967-68. Paper
presented at the Third Annual Workshop Conference on Pulse Crops
held at I.A.R.I., New Delhi.

Sharma, B.M. (1969). A note on the effect of sowing dates, seed rates
and spacings on the grain yield of black gram (Phaseolus mungo).
Ind. J. Agron. XIV, (3), 1969.

Sharma, B.M. (1969). Response of lentil to N,P and K fertilization.
Accepted in Ind. J., Agri. Sci.

Sharma, B.M. (1969). Effect of dates of sowing, spacing and seed rates
on the performance of black gram (Phaseolus mungo). Accepted in
Ind. Agrist.

Sharma, B.M. (1969). Influence of sowing dates and seed rates on the
performance of lentil (Lens esculenta). Sent to Ind. J. Agron.

Tilak Raj and Sharma, B.M. (1969). Response of rainfed Til to levels
and methods of nitrogen application. Sent to Ind. J. Agri. Sci.

Tilak Raj and Sharma, B.M. (1969). Effect of sowing dates, spacings

and levels of nitrogen application on the grain yield of Til in
dry farming areas. Sent to Ind. J. Agron.
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Rabi, 1968-69

During rabi 1968-69, the soil and crop management program included
studies on fertilization, plant spacing, rhizobial inoculation and weed
control, The work was done at Delhi, Hissar, Hyderabad, Kenpur, Fantnagar
and Varanasi,

A, Fertility-specing experiments:

1. Chick pea (Cicer arietinum)

In the rabi season (1968-69) a fertilization-spacing experiment on
chickpea (Cicer arietinum) was plunted at Delhi, (Var, T-2 and K-4 and
K-5), Hisser (Var.T-1 end G-24), Hyderabad (Var, T-2 and T-3), Kanpur
(T~1 and K~4) and Varanasi (Var.T-3). The experiment consisted of three
between row spacings (25 cm., 37.5 cm. and 50 cm.) three plant spacings
within rows (5 em., 7.5 cm., and 10 cm,) and three levels of fertility
(N,P and K at the rate of 0, 50 and 100 kilogram per hectare). 4 split
plot design was used with fertility levels as main plot treatments and
between and within row spacings as sub plot treatments. A1l the trest-
ments were replicated four times. Fertilizer was broadcast and worked
in before planting. All plantings were completed in Cctober. Harvesting
and threshing operation from mid-March to late April. The crop at Delhi
was lost due to salinity of soil and irrigation water. Samples of soil
and irrigation water were collected from various spots in the field and
anelysed in the I.A.R.I., Soil testing laboratory. The results are
presented in Table 74 ,

Table 74 . Results of Soil Tests,

Sample No.  :Soil reaction:Soluble salts  : Org.

(Dept.-0-15¢em) : (pH)  :(E.C.) m.mhos/cm: matter : CaCo3
: :(1:2 ratio) : Org.C &

1 (SOil Sample) 705 005 0046 Nil

2 8.2 1.3 0.23 Slight
3 7.6 0.65 0.17 il

4 8.4 1.8 0,27 High

5 (Irrigation 7.4 2.6 - -

water)

Analysis of soil samples from Delhi field, which had been recently
levelled, shows that conductivity of area exclusive of white spots is
0.5 and of white spots 1.8. Salinity Hand book No.60 indicates that

conductivity below 2 is generally suitable for crop growth but for chickpea,
it is considered to be a danger zone,
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Analysis further shows that tube-well irrigation water has E.C. of
2.6, fccording to Salinity Handbook No. 60, E.C. sbove 2,2 is highly saline
and water should be used with great care. The land assigned to the Projecct
for this experiment was made availeble late after the optimal time for
planting. It was said to be good land without salinity problems, The soil
ves a fine pulverised dry sand and had to be irrigated liberally for plan-
ting and germination of the crop. As it turned out, the incipient soil
salinity plus that from irrigation water proved too much for this crop which
died away after some growth.

A, Hyderabad

At Hyderabad varieties T-2 and T-3 of chick pea from U.P. were grown,
The crop was very good but late in the season T-2 was hit by a root rot.
No treatment effects were found with var. T-2, perhaps because of the desease
problems. VWith T-3, however, the effects due to row and plant spacings were
highly significant., These data are presented in Teble 75, and Fig. 20,

Table 75 Effects due to different between row and within row spacings on
yield of chickpea (Var. T-3) at Hyderabad, Rabi, 1968-69,

Between row spacing : Within row spacing | Yield of chickpea (kg/ha)
(em) : (em) |
25 5 2709 a
25 7.5 2735 a
25 10 2644, abe
37.5 7.5 2539 be
37.5 10 2669 ab
50 5 2334 d
50 7¢5 2135 ¢
50 10 2137 e
S.Em + 49
C.D. 5% 137

Data in Table 75show that narrow row spacing of 25 cm. and plant to
plant spacing of 7.5 cm. has given maximum yield of 2735 kg/ha. as compared
to wider spacing of 50 cm. row to row and 7.5 cm, plant to plant (2135kg/ha).

Among different row spacings in 50 cm. spacing the yield was signi-
ficantly less (2202 kg/ha) as compared to 25 cm. and 37.5 cm. Tow spacing
(2707 and 2628 kg/ha) respectively. Among different plant spacings, there
was no significant difference, the highest yield being with 10 em, (2583 kg/ha).

There was significant interasction between different between end within

row spacings and fertility levels. These d
g . ata are tab
and oo qngs end sreptiioariy 1 mig, abulated in Table 76
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at Hyderabad, Rabi 1968-69
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Table 76, Effects due to different row and plant spacings and fertili?y
levels on the yield of chickpea (Var, T-3) at Hyderabad during
Rebi 1968-69,

Between row spacing : Within row spacing | Fertility level (ke./ha)

(cm) : (en) ] 0 50 100
25 5 2789 2549 2306
25 7.5 2549 2597 2252
25 10 2221 2351 1950
37.5 5 3152 283/, 2465
37.5 7.5 2822 2365 1762
37.5 10 2634 2685 2041
50 5 2182 2647 2221
50 7.5 283/ 265/, 2389
50 10 3076 2970 2420

S.Em. + 86

C.D. 5% 238

Vata in Teble 76 show that there was depressing effect on chickpea yield
after 50 kg/ha level in all the treatments. Row spacing of 37.5 cm, with
5 cm, plant to plant spacing with no fertilizer gave the highest yield of
3152 kg/ha. followed by a spacing of 50 cm. within row and 10 cm, within
plants with no fertilizer (30676 kg/ha.).

Kanpur

At Deegh Farm (Kanpur), with Kabuli Type-, there were no treatment
effects. Yields ranged from 600 kg/ha to 1425 kg/ha. ith Type-3 the
trial had to be ebandoned because of poor stand,

Veranasi

At Chandauli Farm (Varanasi) with Variety - Type-3, there wes no treat-
ment effect. The yields ranged from 1325 kg/ha. to 2050 kg/ha, in different
rov and plant spacings and from 1512 kg/ha. to 1850 kg/ba in different
fertility treatments. iiany bad spots eppeared in this crop which appeared
to be typical salinity - poor germination stunted growth end salts on the
surface after harvest of previous kharif crop, although soil samples did not
indicate salinity in addition plots on one side of the field remained in a

vegetative condition long after the rest was ready for harvest because of
seepage of irrigation water from adjacent area,

Hissar

At Hissar, none of the treatment effects were significant. The yields
ranged from 2812 kg/ha, to 4212 kg/ha,
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2, Lentils (Lens esculenta) (Var. L-9-12)

A fertility plant population experiment with lentils (Var. L-9-12)
was conducted at Pantnagar. The treatments comprised of three row
.spacings (10 cm., 20 cm, and 30 cm,), three fertility levels (No ferti-
lizer, 50 kg/ha. each of N and P,O. and 25 kg/he. KQ) and three plant
population rates (100,00,00; 150,08,00 and 200,00,00 plants/ha.). The
planting was completed on Uct, 13, 1968 and the crop was harvested on
April 1, 1969,

The interaction between fertility and row spacing and the interaction
between row spacing-and plent population were significant., Data are
tabulated in Table 72 and presented graphically in Fig.22 .

Table77 . Interaction of different fertility levels znd between rou
spacings on the yield of Lentils (Lens esculents) Pantnegar,
Rabi 1968-69,

Between row spacing | Fertility level (kg/ha.) —
(cm) { 0 50 100
10 2344 abcede 2243 de 2529 abc
20 2518 abed 2199 e 2545 ab
30 2183 e 2672 a 2264 =de
S.Ey. + 100

C.D. 5% 278

Data in Table 77 reveal that a fertility level of 50 kg/ha. each of
N, P, X and a row spacing of 30 cm. yielded 2672 kg/ha. of lentils,

Table78 . Interaction effect due to different row spacings and plant

population on the yield of Lentils Lens esculenta during
Rabi 1968-69 at Pantnagar.

Row spacing (om) | Plant population/ha,
i 100,000 150000 200,000
10 2313 239/ 24,08
20 2415 2334 2516
30 236/, 2446 2309
S.Em. + 100
C.D. 5% 278
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Pant Nagar, Rabi, 1968-69.
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Data in Table 78show that a plant population of 200,000 plants per
hectare with row spacing of 20 cm. gave the highest yield of 2516 kg/ha.
while the same plant population of 200,000 plants per hectare with row
spacing of 30 cm. gave only 2309 kg/ha, yield. This low yield may be
attributed to too much crowding of plants within the row. These data are
graphically presented in Fig, 22.

3. Peas (Pisum sativum) (Var. T-163)

With similar treatments as chickpeas, a fertilization-spacing experi-
ment was conducted at Hissar, Pantnagar and Varanasi, At Pantnagar no use-
ful data could be collected for lack of sufficient plant population. At
Varanasi, the crop was lost apparently due to salinity as described under
chickpeas,

At Hissar, there were no differences due to treatments, yields ranging
from 2150 kg/ha. to 2662 kg/ha. in different treatments,

B, Fertility Inoculum experiments :

A fertility-Inoculum experiments on chickpeas (Cicer arietinum) at
Delhi, (Var, T-2 and K-4 and K-5), Hissar, (Var., T-1 and G-24), Hyderabad,
(Var, T-2 and T-3), Kanpur, (Var. T-1 and K-4), Varenasi, (Var, T-3); on
peas (Pisum setivum)at Hissar, Pantnagar and Varanasi and on Lentils
(Lens esculenta) at Pantnagar were conducted during rabi 1968-69, The
experiment was a factorial with four levels of nitrogen (0, 50, 100 kg/ha.
of actual element) and rhizobial inoculum and three levels of P(0, 50 and
100 kg/ha). A randomised block design was used with four replicates, Ferti-
lizer was broadcast and worked into soil, Plot size used was 4.0 i x 2.0 M.
At Kanpur the experiment was duplicated with & "Kabuli" variety of chick-
pea K-/,

The crop at Delhi was lost due to salinity as described earlicr, At
other locations, the data were collected and statisticelly analysed and
are interpreted in the following pages.
1o Chickpea (Cicer arietinum)

At Hissar, variety G-24 was used, Effects were found due to different

levels of P and then N, P, K interaction, The results are presented in
Table 79,
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Table 79. Effects due to different levels of P on the yield (kg/ha) of
chickpea (Cicer arietinum) at Hissar, during Rabi 1968-69.

—Levels of P (kg/ha) I Yield (kg/ha)

0 2194 a
50 2266 ab
100 2496 a
S.Em., + 70
C.D. 5% 194

Data in Table 79 show that chickpea yields increased linearly with
increasing levels of P, These data are also graphically presented in
Fig. 23.

N P K interaction was also significant, yields ranging from 1875 to
2900 kg/ha.

Kanour
At Kanpur, with chickpea (Cicer arietinum) variety T-1 from U.P., there
was interaction between NK and NPi., The duata are presented in Table 80,

Table 80 . Interaction due to different levels of N and K on yield (kg/ha)
of chickpea (Cicer arietinum) Var. T-1 at Kanpur, Rabi 1968-69,

Levels of K (kg/ha) { Levels of N (kg/ha)
I © 50 100 Inoculum
0 3425 ab 3475 a 3312 ab 3312 ab
50 2850 b 3650 a 3312 ab 3725 a
100 3350 ab 3062 b 2925 b 3375 ab
S.Ern. i 209

C.D. 5% 579

Date in Table 80reveal that inoculum plus 50 kg/ha of K gave the
highest yleld of 3725 kg/ha, followed by 3650 kg/ha. in N.~ K.  treatment.
The lowest yield was obtained with KSO treatment of the oggersgf 2850 kg/ha.
' Interaction effect due to different levels of I P X was also significant,
yields renging from 2290 to 4106 kg/ha. with Var, T-1, With Kabuli Var. K-4,

the ylelds were comparatively poorer as compared to T-1, ranging from
1247 to 2553 kg/ha. ’ e
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var G-24 at Hissar, Rabi, 1968-69
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Varani21Varanasi, most of the plots of chickpea (Cicer atietinum) Var, T-3
weré lost due to salinity. Data obteined reveal that the interaction
effects due to NPK treatments were significant, yields ranging from 815 to
2800 kg/ha. _ ,

* Hyderabad '

At Hyderabad location, Var. T-2 end T-3 were used. Thevre were inter-
action effects due to PK and NPK in T-2 and N K and N P K in T=3, The?e
data are presented in Table 81. :

Table 81. Interaction effect due to different levels of P and K (kg/ha)

on the yield (kg/ha) of chickpea (Cicer srietinum) Var. T-2,
Hyderabad, Rabi 1968-69,

Levels of K (kg/na) Levels of P (kg/ha)
- ) 50 700
0 1386 abe - 1500 ab 1387 abe
50 1233 be 1585 a 1175 be
100 118 ¢ 1178 o 1693 a
S. Em. + 121
C.0. 5% 336

. . . R

Potash alone had a depressing effect on the yield of chickpea at
Hyderebad location (Table8l.). If, however, applied with P, 0., it has
additive effect to a certain extent. These data are graphicallg depicted
in Fig, 20 . Interaction of different levels of N, P and K was significant,

yields ranging from 783 to 2079 kg/ha, with Var, T-2:and from 2437 to
3438 kg/ha. with Ver, T-3, )

‘w - ) . )
There was interaction between different levels of N and P with T-3.
These data are given in Table 82, . .

Table 82, Interaction between different levels of N and P (kg/ha) on the
yield of chickpea (Cicer arietinum) Var, T-3, Hyderabad, Rabi

1968-69,
Levéls of P (kg/ha) ‘ Levels of N (kg/ha)
: 0 50 100 Inoculum -
0 3082 ab 2949 b 3115 ab 2865 be
50 ‘ 2732 ¢ 2699 c 3282 a 3232 a
100 3065 abe 3132 ab 3048 abe 2715 ¢
' ' S.Em. + 121

C.D. 5% 337
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Deta in Table 82show that the highest yield of 3282 kg/ha. was

obtained with N Pry treatment end the lowest yield of 2699 kg/ha,
.1%0 50
was obtained wi N50 P5O treatment.

Table83 . Response of chickpea (NP 58) to different levels and method
of phosphate application.

A, Levels of P, O5 /ha. Grain yield (Q/ha.)
Control 23.4
25 kg, 22,8
50 kg. 23.7
75 kg. 22,2
100 kg. 22,9
S.Em, + 0.55
C-Do 5% -

B. liethod of application

Broadcast and mixed 23.4

Placed at plough sole 22,4,
S.Em, + 0.39
CcDo 5% -

The results show that the crop falled to benefit from phosphatic
fertilization at any level. The two methods also gave about the same
grain yield. The chemical analysis of the soil indicated Py O¢ availa~

bility to be about 40 kg/ha, At the yield levels reported no gdded Py 05
was required by the crop,
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Table83A, Response of four varieties of chickpea to different fertilizer
' treatments.

, . T . _ ‘
A, Main plot (Fertilizer treatments) ]| Grain yield (Q/ha.) -

Control ' 29,48
30 kg. N/ha. 31,70
30 kgo N+33-3 'kgo P2 05/ha. 29085
30 kg, W66.7 kg. P, Og/ha. 30.40
30 kg, N+100 kg. P, Oz/ha. 29.66
30 kg. M+ 30 kg. K,°C 7ha, 28,37
30 kg. N+66.7 kgo P, Og + 30 kg. Kg0'ha 29.66
S.Em, + 0.93
C‘D. 5% -
B. Sub plot (Varietiesz
G"24 30040
Early 53 31,70
N.P. 58 29,66
B.G.Sq 27.44
S.Em. i' 0.59
CoDo 5% -

- No significant effect of the fertilizer treatments on the grain yield
of chickpea was observed, This soil anelysis showed that it was of medium
status in respect of nitrogen. P5 O and K, O were available at a rate of
38 and 366 kgs/ha. respectively, Thé total amount of N, Py 0p and Ky O
removed in grain and straw at the yields reported averaged 133, 31 and 82 kgs/ha.
respectively, The lack of response of the crop to the fertilizer treatments
is, thus, understendable, Selection Early 53 gave the highest yield of
31,70 g/ha, and was found significantly superior to all except G.24. No
materiel difference existed between the yield of G~24 and NP 58 but both

were significantly superior to B.G.Sq which gave the lowest yield of
R7.44 q/ha,
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2. Lentils (Var, L-9-12)

Table 84. Residual effect on the yield of lentil (L=9-12) of farmyard manure
' and phosphate applied to the preceding crop of pigeon pea (7.21)

Levels of F.Y.M./P5 O 1 Grain yield (J/ha)
applied to the precedgng of the succeeding
crop_of pigeon pea i crop_of lentil
Control, no manure/fertili-
zer 3.7
F.Y.M. @ 15 tonnes/ha. 6.71
F.Y.M. @ 30 tonnes/ha. 7.42
F.Y.M. @ 45 tonnes/ha. 9.70
Pz 05 @ 3303 kgS./h&. 5.85
Py O5 @ 60,7 kgs./ha. 7.86
P, 05 @ 100 kgs./ha. 9.84
S.Em, * 0.21
C.D. 5% 0.65

The yield data show that significant and substantial benefits accoued
to the lentil crop from the different levels of farmyard manure and phos-
phate applied to the preceding crop of pigeon pea. These results take on
added importance in view of the high direct response of the preceding crop
shown to both manure and phosphate at the three levels used, It is estimated
thet a net profit of Rs. 1600/ha. from the two crops over than above the
grain from control treatment can be secured by using farmyard manure at the
highest level. The net income, similarly, from the two crops amounts to
Rs. 1800/ha. if the phosphatic fertilizer is used at the same level.

3, Peas (Pisum sativum) (Var. T-163)

At Hissar, there was significant difference due to different levels of
P. Data are presented in Table 85, and Fig. 23 .

Table 85. Effect of different levels of P (kg/ha) on yield (kg/he)
of peas (Var, T-163), Hissar, Rabi, 1968-69,

Levels of P (kg/ha) | Yield of peas (kg/ha)
0 2800 b
50 2927 b
100 3287 a
S.Em, + 104
C.D. 5% 288
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Data in Table 85show that there was a linear response to different levels
of P under study. 100 ha ylelded, significantly higher than the other
treatments, O and 50 kg/ha were at par in respect of yield of peas. The
same trend was observed in case of chick pea at this location.

Weed control trial - Delhi,

A weed control trial was conducted at Delhi to assess the losses due
to unrestricted weed competition in chickpea (Cicer arietinum), In between .
these lines, four lines of Lentils (Lens esculenta) and four lines of peas
(Pigum sativum) were also sown to study the toxicity of the herbicides on
these pulses crops, Seventeen treatments consisting of seven herbicides in
different doses and combinations were used, The herbicides tried were Treflan
(Trifluore, 2, 6-dinitre, N.N. dipropyl - p - toludine) at 0.5 lb/ac and
1 1b/ac, Eptam (S-Ethyl dipropyl-thiocarbamate) at 2 lb/ac and 4 1b/ac,
knoxweed (S-Ethyl-dipropyl-thiocarbamate 46.9% + iso Octylester of 2, 4~D
35-4%) at 1, 2 and 4 1b/ac, Amiben (3, amno, 2, 5-dichlorobenzoic acid) at
6 1b/ac, Tok E =25 at 4 1b/ac and Lasso (2-chloro -2, 6 -diethyl-N-(Methoxy~
methyl) acetanilide) at 5 and 7 Litres/ha. Lasso (6 tertbutyl-2-chloro-N-
Methoxymethyl)-0-acctotoluidide was also used at 5 and 7 litres per hectare.

These seventeen treatments were replicated six times in a simple
randomised block design. Plot size used was /Mx3.6M, One meter alleys
between plot Herbicides except Tok and amiben were sprayed on October 17,
1968 and immediately mixed into the soil to a depth of 10 to 15 cm,

Sowing was done on October, 18, 1968. Tok and amiben treatments were appl-
led as soon as crop was plantad.

After twenty days injury rating were noted . Data are presented in
Table 86,
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Table 86 Crop injury rating in Chick pea (Var. G-24), Peas (Var, NP 56)
and Lentils (Var. L-9-12), Delhi, Rabi 1968-69,

Treatment, | Crop
| Chick pea : Peas : ___Lentils

Treflan

Eptam

Tok

Amiben

Knoxweed

Lasso1*

Lasso

Lasso #

Lasso

Treflan, + Eptam,
Treflan2 + Eptam2
Treflan, + K.weedq
Treflan2 + Koveeds
Treflan -1+Lasso-1
Treflan-2 +Lasso=2
Control

Hand weeding

[ ] L ]

L ]

L ]
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# Soil incorporation
#% Surface application
0= No injury; 1-3= slight; 4-6=Moderate; 7-9= Sevre; 10=Death.

Data in Table 86 indicate that knoxweed and Treflan + knoxweed in
higher doses have high toxic effects on chickpes, Treflan, Treflan + Eptam

at low doses caused slight injury to chickpea. Tok EC 25 caused no injury
to the crop.

In case of peas also knoxweed, Eptam, Treflan + knoxweed, Treflan + Eptam
at higher doses have very high toxic effects and in some plots there was
complete kill of plants,

Similarly, Eptam, knoxweed, Lasso at low and higher doses, Treflan +
Eptam, Treflamtknoxweed and Treflan + Lasso at higher doses, had very
toxic effect on lentils (Var. 1-9-12),

On the whole Treflan, Treflan + Eptam at low doses and Tok E 25 were

found efficient herbicides for chick pea, pea and lentil at the low levels
of use,
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Crop stend rating 39 days after sowing was recorded and the dats
are presented in Table 87,

Table 87 Crop stand rating 39 days after sowing in herbicidal trial,
Delhi, Rabi, 1968-69,

Treatment I _Chick pea | Peas 1 Lentil
Treflan 81.4 62,3 58.3
Tok EC.25 92.2 70.6 84.6
Amiben 70.8 65.3 72.0
Knoxweed 13.7 1.3 4e2
Lassoq 76.1 57.0 5440
Lasso, 83.4 59,6 66.6
Lassoq 76,1 51.3 13.6
L8.5502 61.2 14.0 7-3
TI‘—] + E1 83.2 70,0 76.6
Try + B 6442 43.3 33.3
Tr, + K, 26,1 20,0 7.0
H.W 100,0 100.0 100.0
N.W 100,0 100,0 1C0.0

Data in Table 87 indicate that Tok E 25 Eptam and Treflanq+ Eptamq and

Treflan had positive effect on crop stand. Knoxweed, however, had very toxic
effect on all crops.

Final weed rating was done on Jan, 8, 1969 (82 days after sowing).
Data are recorded in Table 88,
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Table 88, Weed control ratings of different herbicidal treatments 82 days
after sowing, Delhi, Rabi, 1968-69,

Treatment | Rate ] i I | | {

_ ..._L_}i:tbz_ac.J___l RI JRITJRIII{RIVIRY {RVI [TOTAL JMean
Treflan 0.5 4 3 3 9 5 6 30 5.0
Eptam 2,0 3 5 2 3 2 10 25 1.1
Amiben 6.0 5 2 2 A 7 6 26 4e3
Knoxweed 1.0 6 5 7 5 10 8 42 7.0
Lassoq# 5.0 4 4 8 9 4 8 37 6.1
Lasso* 7.0 5 5 7 10 4 6 37 6.1
Lassoq## 5.0 5 7 5 4 9 6 36 6.0
Lassoz** 7.0 3 3 4 7 3 8 28 L7
Tr,+E] 0.52 3 3 2 6 1 2 17 2,8
Tr2+E2 1.004, 2 1 1 1 6 3 14 2.3
Tr+K; 0.5t2 6 7 2 3 4 6 28 447
Tr K, 1.0t4 5 3 2 4 10 3 27 hbe5
Tr+Lq 0.5t5 8 5 3 7 6 b 33 5.5
Tr,+L 1.0+7 4 3 3 6 2 7 25 4e
Hafid weeding 10 10 10 10 10 10 60 10
No weeding 0 0 0 0 0 0 0 0

# Soil incorporation (Lit/ha.) O = No weed control,
#% Surface application(Lit/ha.)10 = Complete weed control.

Data in Table 88 indicate that Treflan-2 + Eptam-2 and Treflan~1 +
Eptam-1 herbicide treatments had effectively controlled weeds., Knoxweed
as seen from table 88, did not control the weed population effectively,

Yield of chickpea (Cicer arietinum) Var. G-24 in kg, per hectare are
tabulated in Table 89.
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Table89 . Effect of different herbicides on yield (kg/ha) of chickpea
Var. G-24 at Delhi, Rebi, 1968-€9,

Treatment Yield (kg/ha.)
Treflan 260 che
Eptan 287 abe
Tok E -25% 363 ¢ .
Anibent# No yleld was obtelindd,
Kno:xieed 119 ¢
Lasso-1 (L) 275 abed
Lasso=-2 (L) 193 te
Lesso~1%(H) 322 ob
lLasso=-2%(k) 234  wbc
Treflan-1 4 Eptam-1 323 ot
Treilan-2 + Eptan-2 255 cuede
ireflan-1 - Knoxwced=1 2L5 gatenc
Trofler=i 4 Knoxuced=2 172 tede
Treflun=1 + Lassn=1 248  soede
Traflan-. + Lusgu-l 243 abede
Hand Weeding, 267 abede
Ne  VMeeding. (Control) 130 de
3.En, + 55
C.D. 5% 152

#  Applied as post-plent, pre-cmergence,

Lbeta in Table 89 show thet Tok EC-25 at 4 1lb/ac. Treflan + Eotam
(at low doscs) st C.5+ 2,0 lb/zc, and Lesso at 7 Litres/ha. gave higher
yields of the order of 3063, 323 and 322 kg per hectare respectively. These
yiclds were, nowever, ot par stetistically No Weeding (Control) treotment
has given the lowest vield (130 kp/ha). Zmioen had completely destroyed the
crovs No yield wes cbteined in this trectrment,

cut of these various herbicides tried, Treflan + Eptam at low doses
eppears to huve some promise in future trials. Tok though it controls
weed population aznd increuses the yield, has some toxic effect on plants
in the initial stuages.

Lffect of Simacinc on vrotein content of pulses.

Recent literature shows that simazine at low doses increases the protein
content ol crops., With this object in view, an experiment was designed and
conducted at Delhi and Hydersbad to find out the effect of simazine on pro=
tein content of pulses crops(chickness Var. G-24 ot Delhi and Var, T-2 at
Hyderabad wnd Pess Ver, T-163 at Delhi and llyderabad) during rabi, 1968-69.
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Treatments consisted of no simazine, 1/64 lb/ac., 1/32 1lb/ac. and
1/16 1b/ac. There were different times of applicetion treatments as -
No spray, at the time of planting at prebloom stage and at planting -+
prebloom stage. A uniform dose of N, P and K was applied in the experi-
ment area, A split plot design was used with time of application as main
- plot treatments and simazine doses as sub-plot treatments. There were
four replicates. Gross plot size used was 24'x15'. The crop was planted
on October 31, 1968, at Hyderabad and on Nov. 4, 1968 at Delhi, Chickpeas
(Var. G-24) at Delhi failed completely due to salinity,

Percentage protein is given in Table 90, Results on enhancement of
protein percentage are erratic. Yield data also could not be collected
because ‘of non-uniform stand of the crop at both the places.

Table90 , Effect of different doses and time of application of simazine

on protein percentage in chickpea at Hyderebad and in peas at
Delhi, Rabi, 1968-69,

Rate Protein Percentage .
1b/ac. Time Peas (Var, T-163) : Chickpeas (Ver, T-2)

0 Do 19.9 23.9
1/64 D, 243 22,7
eoow 23
3 . .
A
1/32 D2 219 o
1/16 D7 21,5 i
1/16 D, 22,5 23,3
1/16 Dy 20.5 22,9
1/16 D3 23.9 23.7

Dy = No simazine, Ds = All lied at planti =
0 y» Uq applied at planting, D A1) applied at pre~bloom
D3 = 1/2 at planting, 1/2 at pre~bloom, > 72 P P ’

B.Life.lite Experiment.

Lifelite flexible 4/12 is a plastic film produced by Radiant Color
Company U.S.i. This is used as a seasonal field crop cover in order to
transf9r@ the sunlight into the specific wave bands of light (bluec znd
ipten81f1ed red) which are required for efficient photo synthesis and
vigorous g?owth'of plants like beans, tomatoes, tobacco, lettuce spinach
ete, Besiges? it eliminates substentially the green and harmful,ultra-
violet radiations. The results with lifelite reported by the manufacturing
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company are very much encouraging. In sumer (March through June) the
aveilability of sunlight ie abundant in India. The utilisation of this
available radiant energy to achieve better growth and yield in pulse crops
is very important,

With these advantages of lifelite, an exploratory trial was corried
out on two mung bean varieties at Delhi during Sumer 1969 to (1) Study
the effect of light quality (blue and intensified red) on the growth and
Yield of two mung bean (Phaseolus aureus) varieties(Pusa Baisakhi and Type=-1)
and (ii) to investigate the influence of green and partially screened U.V,
radiations on the diseases of these varieties. Treatments were two
varieties of mung bean - Pusa Baisakhi and Type~1 and two light trcatments
(a) covered with lifelite and not covered with lifelite, Gross plot size
used was 3.0x1.,2 M with four replicates. An uniform dose of fertilizer
(N-25 kg/ha and P-50 kg/ha) was applied. The spacing was 20 cm, between
Tows and 5 cm. within rows. Planting was completed on March, 17, 1969,
Irrigation was applied on Merch 18 for proper germination and another
irrigation was applied at flowering on April, 15, 1969, TFor control of
jassids and other insects Thiodan + DDT was sprayed on April, &, 1949,
After the emergence of the crop, lifelite was put first at crop level, then
raised at 25 cm. and 100 cm, height from the ground level as the crop advenced
in its growth, The crop was harvested in two pickings. The first picking
was on May, 19, 1969 and the second 10 days after.

Observations were recorded on dry weight (gm) of plants cut close
to ground level and dried at 80°% for 8 hours, number of pods per plant,
number of seeds per pod, Light intensity in Foot-Candles was measured on
April 10, 1969 at 11-15 A.M. at crop level under both treatments 50 cM, ,
75 cm. and 100 em, height under the lifelite treatment, Data of these
characters along with yield (kg/ha) of ming beans are presented in Table 91

Table 91, Response of mung beans (Phaseolus aureus) with and without
lifelite covering on yield and yield contribution characters,
sumer, Delhi, 1969,

Treatment | Character studied)
{ Dry weight (gm) | Pods/Plant [ Seeds/pod | Yield (kg/ha)
I per 10 plants, I i

Lifelite:

Pusa Baisakhi 5.88 6.80 7.96 660 a

Type~1 4.33 6.65 8,40 544, ab

Control:

Pusa Baisakhi 5.52 5.12 9,00 428 b

Type=~1 el 5.75 8.24 385 b
S.Em, + 51

C.D, 53162
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Data presented in Teble 91 show thet under lifelite dry weight (gm),
pods per plant and yield of mung beans increansed significantly as compared
to control treatment.

Among the varieties tested, Puse Beisakhi was more responsive to
lifelite (660 kg/ha) compered to Type-1 (544 kg/ha). This shows that
Pusa Baisakhi is more effecient in utilising the available radient energy
for better growth and yield as compared to Type=-1

The light intensity at crop level with no lifelite wes 9500 FC and
the same under the lifelite was 450C FC. At 50 cm. from the ground level,
it was 350C FC, at 75 cm. it was 30CC FC and at 100 em, from the ground
level, it weas 2500 FC.

Flans Book

A book on "plans for conducting Agronomic Experiments with Pulsc Crops"
vwas prepared by the RPIP and AICPP staffs. The need for this paciitge of
plans vas evidenced by the fact that many pulse workers in India vcre not
primarily agronomists but felt the nced to conduct somc sgroromic trizls.

This book explains in some detezil the various tyocs of cgronoiice
trials that might be needed, considers proper seguence of operations, gives
details on various operational details, provides useful facts and figures
and gives various experimentzl designs suitable for the various types of
trials considered.

It was the aim in preparing this book to both bring as much wriformity
as possible into the agronomic trials being conducted in cooperation with
the A1l India Coordinated Pulse Project and to provide step by stcp
instructions for laying out trials, so that persons with little training
in planning field experiment or persons whose primary training was not
in agronomy could layout all the trials,

Each experimental design hss a workeheet so that oy filling in the
worksheet from data and calculations given all nccessary information for
putting out the trial is at hand,

This book was sent out to all persons showing intercst in the 1969
Pulge workshop and was distributed at the 1970 Pulse workshop, Additional
copies are still available from the Lgronomist on the AICPP, :
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Summer, 1969

A. Spacing-fertility trial

An experiment for testing the performance of Mung beans (Phaseolus
aureus) at different between row spacings, within row spacings and
fertility levels was conducted at Delhi during the 1969 summer (March-June)
season,

Mung bean varieties tried were Type 1 and Pusa Baisakhi between row
spacings were 20 cm. and 30 cm., withing row spacings were 2.5, 5 and
7.5 cm. and fertility levels were no fertilizer, 50 kg N and P and 100 kg
N and P per hectare on actual element basis.

A split plot design was utilized with varieties and between row
spacings as main plot treatments and within row spacing and fertilizer
levels, as sub-plot treatments. Plot size was 3.0 M x 1.8 M.

Fertilizer was applied as broadcast and mixed thoroughly with a
rotospader. The crop was planted on April 16, 1969 and harvested in two
pickings. Both the varieties made good growth. The crop was irrigated
thrice during the growing season - first before planting, second at
flowering and the third at pod formation stage.

Effect due to different fertility levels, within row spacings,
their intraction and the interaction between the main treatments (VR) and
sub treatments (SF) are statistically significant. Data pertaining to the
same are presented in the following pages.

Table 92, Effects due to different fertility levels (kg/ha) and within
row spacing (cm) on yield (kg/ha) of Mung beans (Phaseolus aureus)
Delhi, Summer, 1969.

Fertility levels (kg/ha) : Yield :Within row spacing : Yield
(N and P on actual : (kg/ha) (cm) : (kg/ha)
element basis) : : :
0 635 b 2.5 683 a
50 673 a 5.0 649 b i
100 669 a 7.5 643 b
S.Em. + 11 kg per ha. 11 kg per ha.
C.D. 5% 31 " 31 "

Data in Table 92 reveal that there was no significant difference
between 50 and 100 kg/ha fertility level in respect of yield of Mung
beans., However, these two treatments were significantly superior to no
fertilizer treatment which yielded only 635 kg per ha.
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Within row spacing of 2.5-cm responded significantly better (683 kg/ha)
than 5.0 cm and 7.5 cm (649 and 643 kg/ha respectively) in respect of Mung
bean yields. Treatment differences between 5.0 cm and 7.5 cm were statisti-
cally at par in respect of yleld of Mung bean.

Intraction between different fertility levels and within row spacing
was also statistically significant and data of the same are presented in
Table 93 and graphically shown in Fig. 25.

& .

Table . Interaction of different fertility levels (kg/ha) and within
row spacing (cm) on yield (kg/ha) of Mung bean (Phaseolus
Jureus), Delhi, 1969.

Fertility levels (kg/ha) of actual : Within row spacing (cm)
element of N and P : 2.5 cm : 5.0em : 7.5 cm
0 715 a 580 d 610 cd
50 657 b 680 ab 680 ab
100 679 ab ¢: 688 ab 640 bc
S.Em + 19 kg/ha
C.D. 5% 53 kg/ha

Data in Table 93 indicate that within row spacing of 2.5 cm without
any fertilizer gave highest yield of 715 kg/ha and the lowest yield was
obtained without fertilizer with 5.0 cm. within row spacing (580 kg/ha).

Interaction between the main treatments (Varieties x Row spacing)
and sub-treatments (Fertilizer levels x within row spacing) was also
statistically significant. Data are presented in Table 94 .

Table 94 . Interaction between different varieties x row spacing (cm) and
fertility levels (kg/ha) x within row spacing (cm) on yield
(kg/ha) of Mung beans (Phaseolus aureus), Delhi Summer, 1969.

Within row spacing (em) x: Variety Type 1 : Variety Pusa Baisakhi
Fertility level (kg/ha) : __ Row Spacing (cm) : _Row Spacing (cm)

of actual element. : 20 cm. : 30 cm. : 20 em, : 30 cm.
2.5 0 685 883 690 597
2.5 50 709 616 730 569
2.5 100 714 740 697 " 559
5.0 0 459 626 583 645
5.0 50 642 711 711 652
5.0 100 666 657 785 640
7.5 0 611 733 654 435
7.5 50 604 659 876 578
7.5 100 642 666 830 416

S.Em + 38 kg/ha
c.D. 5% 106 "
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- Data in Table 94 show that the maximum yield was obtained with
variety Type 1 with between row spacing of 30 cm., within row spacing
of 2.5 cm. and without any fertilizer (883 kg/ha). In cese of Pusa
. Baisakhi, the maximum yield of 876 kg/ha was obtained witk 20 cm x 7.5 cm
spacing and using 50 kg/ha of fertilizer level of N and ', One interesting
observation is that in Type 1, between row spacing of 30 cm. has given
higher yield of mung bean than 20 cm. between row spacing. In case of
Pusa Baisakhi, however, between row spacing of 20 cm. haw. given higher
yleld than 30 cm. between row spacing. This might be duc to differential
plant types in these two varieties.

Table 95 . Performance of two mung varieties planted on four different
dates and with different planting patterns, Summer, 1969.

A. Main plot tieatments Grain yield (Q/ha)

(a) Dates of planting

15th March 6.21
30 March 7.68
15th April 12.00
3rd May 7.76
S.Em + 0.81
COD. 5'/° 2.44
(b) Varieties A
Pusa Baisakhi 8.83
Type 1 8.00
S.Em + 0.57

C.D. 5%

B. Sub plot treatments

(a) Row spacings

Rows 20 cm, apart 8.23

Rows 30 cm. apart 8.60
S.Em + 0.29
C.D. 5%

(b) Inter-plant distance

Plants 5 cm. apart 8.32

Plants 10 cm. apart 8.50
S.Em + 0.29
C.D. 5%
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The maximum yield of 12.00 q/ha. was obtained when the crop was
planted on 15th April. Earlier or later plantings yielded significantly
less, No significant yield differences were observed between the two
varieties tested. Between and within row spacings tested also showed no
marked yield differences.

Table 96 Comparative performance of some new mung selections.

Selection/variety Grain yield (Q/ha.)
Pusa Baisakhi 7.52
5.5 6.31
s. 8 5.71
S. 9 9.29
§.10 2,93
S.11 3.63
S.12 13.73
S.16 5.78

S.Em + 1.79
C.D. 5% 5.40

Selection 12 gave the highest yield of 13.73 q/ha. which was
significantly larger than the yield of any other selection except S.9.
It was, however, observed that the true potential of the selections
tested was vitiated by an attack of stem borer and further testing is
necessary for final yield estimates.

Table 97 . Response of mung (Pusa Baisakhi) to N and P fertilization
and the method of application.

Levels of N/P90sg Method of application
Broadcast _With seed Below seed
( Grain yield in Q/ha.)

1. 25 kg. N/ha. 5.69 6.38 7.38
2. 25 kg. N + 33 Kg. P205/ha. 7.73 8.77 10.32
3. 25 kg. N + 66 Kg. P205/ha, 9.73 9.70 13.26
S.Em + 0.37
C.D. 5% 1.11

All fertilizer treatments caused significant increases in the grain
yield over the control treatment and further substantial increments in
yield accrued when the fertilizer amounts at any level were drilled below
the seed. Nitrogen alone @ 25 kg/ha. increased the yield from 1.5 to
3.21 q/ha. under the three methods of application. When P05 @ 33 kg/ha.
was added to this amount of N, the increase in yicld went up further from
2 to 3 q/ha. When the P205 level was increased to 66 kg/ha. further
increases in yield from 1 to 3 q/ha., were obtained. It may thus be observed
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that the control yield of 4.17 q/ha. increased to 13.26 q/ha. when a
mixture of 25 kg N + 66 kg. P205 was used per hectare. This is more
then three-fold increase in the yield and may bring in an estimated

net profit of Rs.700/ha. over the control treatment.

Table. 98. Response of mung (Pusa Baisakhi) to four irrigations and
three row spacings.

Treatments Grain yield (Q/ha.)
(Irrigations x row spacings) :

(a) Lrrigations:

1. No post-planting irrigation 4.48
2, Irrigation at 75% available moisture
(3 irrigations) 9.10
3. Irrigation at 507 available moisture
(2 irrigations) 9.81
4, Irrigation at 25% available moisture
(1 irrigation) 7.61
S.Em + 0.108
C.D. 5% 0.34

(b) Row spacings

Rows 20 cm. apart 8.89
Rows 30 cm. apart 7.63
Rows 40 cm. apart 6.77
S.Em + 0.092
C.D. 5% 0.26

1t seems two irrigations are the optimal requirements for the
crop instead of the usual one irrigation. The second irrigation caused
a significant yield increase of 220 kg/ha. over the first irrigation.
Planting the crop in closer rows of 20 cm. than the usual distance of
30 cm., also gave significantly higher yield.

Table 99. Response of mung (Pusa Baisakhi) to phosphate levels and
irrigations at different stages of crop growth.

Treatments Grain yield (Q/ha.)
(P205 levels x Irrigations)

(a) Levels of P205

1. Control 5.75
2. 33 kg/ha. 7.14
3. 66 kg/ha. 9.91
S.Em + 0.70
C.D. 5% 2,05



(b) XIrrigations Grain yield (Q/ha.)

1. Irrigation at 50% available moisture 8.02

2, Pre-flowering irrigation 7.43

3. Post-flowering irrigation 6.72

4, Pre-plus post-flowering irrigation - 8.14
S.Em + 0.81
C.D. 5%

Application of 33 kg. P205/ha. yielded about 1.49 q/ha. more than
the control treatment but the difference was not found to be significant
statistically. The second level of P05 was found more effective in
its influence on the yield and gave 4.16 and 2.77 q/ha. more of grain
than the control and first level, respectively. These yield differences
were statistically significant. No significant differences in the
yield of irrigation treatments were observed and, it seems, two irriga-
tions are all that the crop needs.

Table 100, Effects of moisture regimes, fertilization and seed
rate on the yield of mung (Pusa Baisalhi)
Treatments Grain yield (Q/ha.)
(Moisture regimes x fertility levels
x seed rates).

(a) Moisture regimes
0.3 atm. upto flowering )Total 6.94
8.1 atm. after flowering ) three
)irrigations
0.9 atm. upto flowering )JTotal two 6.24
8.1 atm, after flowering )irrigations
2.7 atm. upto flowering ) One irrigation 4.92
8.1 atm. after flowering )
(b) Fertility levels:
20 kg. N + 40 kg P205/ha. 5.28
20 kg. N + 60 kg. P20s5/ha. 5.07
20 kg. N + 80 kg. P205/ha. 4.41
§.Em (moisture & fertility) + 0.492
C.D. 5% 1.37
(c) Seed rates
6 kg./ha. '5.04
12 kg./ha. 7.03
S.Em. + 0.401
C.D. 5% 1.11

Again, it appears that two irrigations are needed for the mung crop.
While three irrigations were found ineffective over two, one irrigation gave
significantly lower yield than two. No marked differences in yield could be
detected under different fertilizer treatments. Use of the higher seed rate,
and this difference was significant statistically.
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Kharif, 1969

During Kharif, 1969, Soil and Crop management experiments were
conducted on fertilization, dates of planting, plant population density,
foliar nutrition and chemical weed control. These trials were conducted
at Chhattarpur DLF , Delhi, Hissar, Hyderabad, Jabalpur, Kanpur, Ludhiana,
Pantnagar and Varanasi. The crops studied were mung beans (Phaseolus
aureus), urd beans (Phaseolus mungo) and Pigeon pea (Cajanus cajan).

A. Fertility Spacing Trials

(1) Pigeon pea (Cajanus cajan)

A fertility spacing trial was conducted at Hyderabad (Var. T-17 and
T-21), Kanpur {(three varieties T-7, T-17, T-21), and Varanasi (Var. T-21).
The details of the experiment were same as last year for Hyderabad, At
Kanpur and Varanasi, the design was slightly modified. Main treatments
consisted of a combination of row spacing and fertility level and sub-
treatments maintained were plant spacing. The three row spacings were
50 cm, 90 cm, and 120 cm. and fertility levels were 0, 5C and 100 kg/ha.
each of N, P and K of actual element, Plant to plant spacings maintained
wvere 20, 40 and 60 cm, A split plot design with four replicates was used.
There were effects due to different row spacings and fertility levels.
These data are presented in Table 1C1,

Table 101, Effects due to different row spacings (cm.) and fertility
levels (kg/ha) on yield (kg/ha) of Pigeon pea (Cajanus
cajan) at Hyderabad, Kharif, 1969,

Main Treatment Yield (kg/ha)
(Row spacing in cm. and Fertility levels
in kg/ha. of actual element)

60 0 1023 ab
60 50 1210 a
60 100 1206 a
90 0] 859 be
90 50 1010 ab
90 100 102: ab
120 0 797 b
120 50 708 ¢
120 100 601 ¢
S.Em + 9 kg/ha,
C.D. 5% 274 kg/ha.
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Data in Table1Olshow that 60 cm. row spacing has out yielded the
90 and 120 cm. spacing. Yields with 120 cm. row spacing were lower than
the 60 em. row spacing. As regards the fertility effects, there was no
positive re.ponse beyond 50 kg/ha. of each of the nutrient. With narrow
spacing of 60 cm., all the three fertility levels were equal, With 90 cm.
row spacing, however, 50 kg/ha and 100 kg/ha fertility levels were
significantly better than no fertilizer treatment. With wide row spacings
of 120 cm., yiéld is reduced with increase in the fertility level. At
Kanpur the crop was lost due to water-logging.

Table102. Effect of methods of planting, row spacings and inter-plant
distance on the yield of pigeon pea (T-21) under wet
conditions of soil:

Treatments Grain yield (Q/ha.)
(Method of planting x row spacings .
X Inter-plant distance)

3

(a) Method of planting

1. Crop planted on ridges 29,87
2. Crop planted on flat beds 22,50
S.Em + 0.96
C.D. 5% 2.65

(b) Row Spacings

1. Rows 50 cm. apart 28.87
2. Rows 75 cm. apart 22,50
S.Em + 0.96
C.D. 5% 2.65

(c) Inter-plant distances

1. Plants 20 cm. apart 31.25
2. Plants 30 cm. apart 25.75
3. Plants 40 cm. apart 21,62
vt S.Em + 1.18
C.D. 5% 3.27

The results obtained this year are confirmatory of those of last
year. The ridge-planted crop yielded substantially and significantly more
than the crop planted on flat beds. The extra yleld of over 7 q/ha.
(value Rs.700) more than pays for the cost of ridging(about Rs.50). The
narrower distance of 50 cm. between rows also gave about 6 q/ha. more than
the standard distance of 75 cm. The closer spacing of 20 cm. between
plants also gave a significantly higher yield of 31.25 q/ha. than the
usual practice of spacing plants 30 cm. apart (25-75 q/ha.). The widest
inter-plant distance of 40 cm. yielded the lowest (21,62 q/ha.)}.
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Table 103 Response of three pigeon pea varieties to three row
spacings and three rates of population.

Treatments h Grain yield (Q/ha.)

(Combinations of varieties x
row spacings x rates of population)

(a) Varieties

T.21 19,71
A.S. 3 23.52
A.8. 5 21.9
S.Em. + 0.79
C.D. 5% 2.18
(b) Row spacings

Rows 50 c¢m. apart 22,59
" 75 cm. apart 21.79
" 10. cm. apart 20.80
S.Em. <+ 0.79

c.D. 5%

(c) Rates of population

25,000 plants/ha. , 20.18
50,000 plants/ha. 22,11
75,000 plants/ha. 22.88
S.Em. + 0.79
C.D. 5% 2.18

The crop was sown in late July and suffered from a prolonged drought
from late September onwards. The varietal yleld potential, consequently,
could not be realised in full. However, selection No.3 yielded significantly
higher than either T.21, the established variety, or selection No.S5.

In terms of yield/day, nevertheless selection 5 which matured in 135 days
produced 16.2 kg/day, while T.21 and Selection 3 which matured in 130 and
172 days, respectively, gave 15.1 and 13.7 kg./day only. The yield from
the narrowest row spacing of 50 cm. averaged more thar the yield either
from 75 or 100 cm. row spacings, but the differences were not found to be
significant. The highest rute of 75,000 plants/ha. also gave significantly
more yield (about 2.7 q/ha.) than the lowest rate of 25,000 plants/ha. No
significant yield difference was observed to exist between the rates of
50,000 and 75,000 plants/ha.
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(2) Mung bean (Phaseolus aureus) and Urid bean (Phaseolus mungo)

These two crops will be considered in one section, because of similarity
in growth and cultural practices. Fertility-spacing experiments were conduc-
ted at Hissar, Kanpur, Ludhi: and Varanasi. Details of the experiments were
the same as last year. A splir plot design with three row spacings (15 em.,

25 cm. and 35 cm.) and three plantispacings (2.5 cm., 5.0 cm. and 7.5 cm.) were
tested as main plot treatments and 0, 50 and 100 kg/ha each of N, P and K on

an actual element basis were tested as sub-plot treatments having a plot

size (Gross) of 4.0 Mx 2.0 M. Fertilizer was broadcast before planting and
worked in with a rototiller. Varieties tried were Urid T-9 and Mung Jalgaon 781
at'Hissar, Urid No. 64 and mung Hybrid-45 at Ludhiana, Urid T-9 and Mung T-1

at Kanpur and Varanasi.

Trials at Kanpur were completely wiped out due to excessive and heavy
rains. Data from Hissar and Ludhiana locations are collected, analysed and
interpreted in the following pages.,

At Hissar, none of the effects were statistically significant. The
yields ranged from 1794 kg/ha to 2422 kg/ha. of Urid (Var. T-9) (Phaseolus
mungo). With mung var. J-781 (Phaseolus aureus), the yields ranged from
965 kg/ha to 1775 kg/ha.

At Ludhiana with mung (Phaseolus aureus) variety Hybrid-45, none of
the treatment effects were statistically significant,

In fertility-spacing trial with Urid (Phaseolus mungo) Variety No.64,
effects due to different fertility levels were significant. Data are
Presented in Table 104 & the same are graphically shown in Fig. 26,

Table 104, Effects of different fertility levels (kg/ha) on yield
(kg/ha) of Urid (Phaseolus mungo) Var. No. 64 at Ludhiana
Kharif - 1969,

Fertility levels gkg[hai . Yield (kg/ha)

(N,P,K on actual element basis)

0 0 0 2125 a

50 50 50 1937 ab

100 100 100 1775 b
S.Em. + 86 kg/ha.
C.D. 5% 238 "

Data presented in Table 104 show that there ig no significant difference
between yields (kg per hectare) of no fertilizer treatment (2135 kg per
hectare) and treatment N5oP5oKsg (1937 kg/hectare). Treatment N5oP50Ks50

was at par with treatment N1goP100K1go (1775 kg/ha) in respect of yield.
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Table 105. Effect of methods of planting, row spacings and interplant
distance on the yield of mung (T.1) under wet soils conditions.

Treatments Grain yield (Q/ha.)
 (Method of planting x row spacings x
inter-plant distance)

(a) Method of planting

1. Crop planted on ridges 10.01
2. Crop planted on flat beds 6.32

(b) Distance between ridges

1. Ridges 30 cm. apart ) 8.57
(Crop planted on top) )
2, Ridges 60 cm. apart ) 7.70
(Crop planted on both )
sides of ridge) )
S.Em. + 0.08
C.D. 5% 0.28
(¢) Inter plant distance
1. Plants 5 em. apart 9.36
2. Plants 10 cm. apart 7.87
3. Plants 15 cm. apart 7.00
S.Em. + 0.13
C.D. 5% 0.41

Some lands are subject to short periods of waterlogging due to heavy
spells of rain in late July and August, It may be observed that on such
lands ridge planting of mung may pay handsomely, The ridge planted crop
yielded about 3.69 q/ha. more than the crop planted the usual way on flat
beds. The extra yield is valued at Rs.370/ha., while the cost of ridging
comes to about Rs.50 to Rs.60/ha. It was also observed that the crop yielded
significantly less than the ridge distance was increased to 60 cm. to facilitate
the operation of ridge making even though population was not reduced due to
this distance as planting was done on both sides of the ridge. A plant to
plant distance of 5 cm. was found to give the maximum yield of 9.36 q/ha.
which was significantly higher than the yield under either 10 or 15 cm.
inter-plants distance. ’

144



Table 106 Effect of methods of planting, row spacing and inter-plant
distance on the yield of urd (T-65) under wet soil conditions,

Treatments Grain yield (Q/ha.)
(Method of planting x row spacings
x inter-plant distance).

.(a) Method of planting

1. Crop planted on ridges 8.81
2. Crop plantedon flat beds 7.82
S.Em. + 0.12
C.Dl 5”/. 0.39
(b) Distance between ridges
1. Ridges 30 cm. apart
(Crop planted on top) 8.82

2. Ridges 60 cm. apart
’ (Crop planted on both sides of ridges) 8.57

S.Em. + 0.12

C.D. 5%

(c) Inter-plant distance

1. Plants 5 cm. apart 9.62
2. Plants 10 cm. apart 8.57
3. Plants 15 cm., apart 7.87
S.Em. + 0.35
C.D. 5% 1.07

These results are more or less similar to those obtained in the
trial on mung above, Ridge planting gave significantly higher yield
than the standard practice of planting on flat beds. The two distances
between ridges yielded about the same. This makes ridging easier and
cheaper. The smallest distance between plants gave the maximum yield
which was significantly larger than the widest distance of 15 cm. tried.
The crop suffered seriously from virus diseases and the treatment effects
were probably masked. Last year the yields were higher and the treatment
effects more marked.

At Varanasi, in spacing-fertility trials on mung beans, T-44 and
Urid beans, T-65, interaction between different row and plant spacings
and fertility levels were significant, Data of the same are presented
in Table 107 and 108,
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Table 107. Interaction of row and plant spacings (cm.) and fertility
levels (kg/ha) on yield (kg/ha) of mung beans, Varanasi,
Kharif, 1969.

Row and Plant Spacings (em.) Fertility levels (kg/ha) of actual element.

0 50 100
15 2.5 237 229 334
15 5.0 500 304 354
15 7.5 232 200 221
25 2.5 366 379 221
25 5.0 181 287 279
25 7.5 429 341 359
35 2.5 484 250 412
35 5.0 375 346 329
35 7.5 416 379 316

S.Em. + 72 kg/ha.
c.D. 5% 200 "

Data presented in Table 107 reveal that there was no trend in the
results obtained. However, highest yield of 500 kg mung beans per ha.
was obtained with row and plant spacing of 15 cm. and 5.0 cm. respectively
without any fertilizer application. Row and plant spacing of 25 cm. and
5 cm, respectively without any fertilizer yielded only 181 kg of mung
beans per ha.

Table 108. Interaction of row and plant spacings (cm.) and fertility
levels (kg/ha) on yield (kg/ha) of Urid beans, Varanasi,

Kharif, 1969

Row and Plant Spacing (cm.) Fertility levels (kg/ha) of actual element

0 50 100
15 2.5 716 1025 939
15 5.0 806 1009 822
15 7.5 1069 1069 431
25 2.5 756 675 612
25 5.0 478 490 394
25 7.5 703 550 1070
35 2.5 825 753 772
35 5.0 553 734 737
35 7.5 1153 800 831

$.Em. + 119 kg/ha.
c.D. 5% 330 "

Data presented in Table 108show that the highest yield of 1153 kg/ha.
of Urid beans was obtained with row and plant spacing of 35 cm. and 7.5 cm,
respectively without addition of any fertilizer, while the lowest yield of
394 kg/ha. was obtained with row spacing of 25 cm. and plant spacing of
5.0 cm. with 100 kg/ha. each of N, P and K fertilizer treatment. It is
further seen that with narrow row spacing of 15 ecm., Urid beans did not
respond beyond 50 kg/ha. of fertility level. With increasing row and
plant spacings thereafter there was no response to any fertilizer level.
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" B. Fertility-Inoculum Trials:
(1)'P1geoh pea (Cajanus cajan)

Fertility-Inoculum experiments were conducted at Hyderabad, Pantnagar,
Kanpur and Varanasi. Details of the experiments were the same as described
for the rabi, crops - a factorial randomised block design with 0, 50 and
100 kg/ha. of each of N, P and K nutrients on actual element basis and
rhizobial inoculum having a plot size of 4 M x 3.6 M was used. Fertilizer
was broadcast before planting and worked in with a 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 spdcing was 60 cm for short term and
90 cm. for long term varietiesWithin row spacing was 20 cm. for short
term and 40 cm. for long term. Variety T-21 was used for short term
arhar and T-17 for long term arhar.

At Hyderabad, the growth and yield were poor in T-21 due to unknown
reasons. Effects due to different levels of K and NPK interaction were
statistically significant. Yield as affected due to diffetent levels of
K 1s tabulated in Table

Tablel09. Effects of different levels of K (kg/ha) on the yield (kg/ha)
of pigeon pea (Cajanus cajan) at Hyderabad, Kharif, 1969.

Levels of K (kg/ha) Yield (kg/ha)
0 ' ‘349 a
50 329 ab
100 278 b

S.Em, + 20 kg/ha.
c.D. 5% 56 "

Data in Tablel09 indicate that increasing levels of potash reduced
the yields.

Effects due to NPK interaction were obtained, yields ranging from
204 kg/ha. to 499 kg/ha.

At Jabalpur, the fertility- inoculum experiment was conducted in a
modified form. Pigeon pea variety T-21 was tested. A split plot design
was utilized having four replicates with rhizobial inoculation and no
inoculation as main plot treatments. In sub-plots different levels of
fertility - N at 0, 25 and 50 kg. per hectare and P at 0, 50, 100 and
150 kg/ha. on actual element basis were tested. Gross plot size was
4.0 M x 3.0 M, Fertilizer was broadcast before planting and worked in
with a rotospader. Inoculum was standard commercial peat base product applied
immediately before planting with a sticking agent (supplied by Nitragin Co.,
Milwaukee, Wisconsin, USA). Between row spacing was 75 cm. and within TowW

spacing was 20 cm. The crop was sown on July2,1969 and harvested on
November 20, 1969.
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Due to heavy rains in. August, the crop suffered a set back and
ultimately it reflected in poor yield of the crop. Because of hesvy and
continuous rains two replicates were washed out completely and the data
were recorded from only two replicates. Statistical analysis based only
on two replicates, show that none of the treatment effects were statistically
significant. VYields ranged from 467 to 1404 kg/ha.

At Varanasi, in fertility-inoculum trial interaction effect due to
different levels of NK and N, P and K combination were statistically
significant. The results are tabulated in Table 110 & 111.

Table 110 . Interaction of different levels of N and K (kg/ha) on yield
(kg/ha) of pigeon pea, (Type-21), Varanasi, Kharif, 1969,

Levels of K Levels of N (kg/ha)

(kg/ha) 0 50 100 Inoculum
0 875 d 1173 abe 1253 ab 1360 a
50 1141 ac 1216 abe 989 cd 1035 bed
100 1058 bed 1084 bed 982 cd 1214 abe

S.Em. + 88 kg/ha.
C.D. 5% 243 "

Data presented in Table 110 indicate that the highest yield of 1360 kg/ha.
with inoculum treatment. Inoculum treatment hes given significantly higher
yield than NoKy treatment. Nitrogen at 50 and 100 kg/ha. was at par with
inoculum treatment, in the absence of any petash.

There was interaction between different levels of N, P and K, yields
ranging from 724 to 1430 kg/ha.

Table.l1l. Response of pigeon pea (T.21) to three levels each N, P and K.

Treatments s Grain yield (Q/ha.)
(Combinations of N,P&K)

Levels of N

No applied nitrogen 19.62
25 kg. N/ha. 21.24
50 kg. N/ha. 21,83
Levels of P205
No applied P90s5 19.83
50 kg. P205/ha. 21,06
100 kg. P205/ha. 21,81
Levels of K20
No applied K»0 19.80
25 kg. K20/ha. 21,60
50 kg. K20/ha. 21.30
S.Em. for N,P,K + 0.41
C.D. 5% 1.15
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Only the low levels of each nutrient gave significant increases in
yield of about 2 q/ha. over the control treatments. The high level of
each falled to affect the yield over the low level. The experimental field
was affected by water erosion several times during August and September.
The crop was also planted in late July and was seriously affected by the
prolonged drought in October and November at the time of maturing. The
treatments effects seem to have been masked by the unfavorable conditions
of growth. The treatments need to be further tested.

Tablel1l2 , Response »f pigeon pea (T.21l) to three levels each of farmyard
manure anil phosphate and method of application.

Main plot treatments Grain yield (Q/ha.)
Method of application
1. Broadcast and mixed 21,99
2. Placement at 20-25 cm. depth 26.55
S.Em. + 0.88
C.D. 5% 4,22

Sub-plot treatments
(Combinations of F,Y,M and P205
levels plus one control)

Levels of F, Y, M.

F1 F.Y.M. @ 15 tonnes/ha, 21.43
F2 T.Y.M. @ 30 tonnes/ha. 25.55
F3 F.Y.M. @ 45 tonnes/ha. 29.33
Levels of P90sg
P1 33.3 kg. P20s5/ha. 21,88
P2 66.7 kg. P205/ha. 24,78
P3 100,0 kg. P205/ha. 29.77
Control 13,66
S.Em. + 0.56
C.D. 5% 1.55

Confirmatory of last years results, the yield data above ghow a
very pronounced linear responses of pigeon pea to both manure and phosphatic
fertilization on a sandy loam soil of low fertility under rainfed conditions
of farming. All yield differences are substantial and significant.
Manuring at the first level increased the control yield of 13.66 q/ha, to
21.43 q/ha., the yield went up to a high of 29.33 at the third level. The
uge of phosphate at the three levels had about the same effects on yield
At the current prices of manure, fertilizer and pigeon pea, these yield
responses are highly profitable at all levels of use. The fertilizer is
relatively more profitable at any use level. It is estimated that at the
highest level of application manuring will yield a net profit of about
Rs,1100/ha. and fertilization about Rs.1400/ha. over and above the mnet
gein from the control treatment.
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The placement method of application yielded significantly higher
than the broadcast method this year only. Last year the difference was
very small but significant and in favour of broadcast application. This
year a hard clay pan was found over most of the experimental site at a
depth varying from 15 to 25 cm. May be, breaking of this pan under the
placement method benefited the crop receiving this treatment.

A significant interaction between manure and phosphate was also
observed this year. This is shown below:

Grain yield (Q/ha.)

Levels of manure Levels of P205
P1 Py P3
F1 15.98 19,66 28.76
F2 23,21 25,21 28.44 W.Em. + 0.93
F3 26.44 29.66 31,98 C.D. 5% 2.57

Control yield 13.66 q/ha. + 0.93

_The maximum yield of 31.98 q/ha. was obtained under Fy P3 and was
significantly superior to all combinations except F3 P2. However, the
yield of 28.76 q/ha. from F) P3 was found to be the most remunerative in
economic terms,

Table 113, Effect of micronutrients on the yield of pigeon pea (T.21)

Treatments Average grain yield (Q/ha)
1. Control 18.21
2, 50 kg. N + 100 kg. P205/ha. 25.47
3. 2 above + Iron @ 20 kg./ha. (as FeSO4 7H20) 27.54
4, " "+ Zine @ 15 kg/ha. (as ZaSO4 7H20) 23.39
5. " "+ Copper @ 10 kg/ha. (as CuSO4 5H20) 24,73
6. " "+ Boron @ 1 kg/ha. {as Na2B407 1.0Hp0) 25,02
7. " "+ Molyodenum @ 250 gm/ha (as Na2MoOs4 2H20) 25,62
8. " "+ Manganese @ 15 kg/ha. (as MnSO4 H20) 22.06
9. " "+ Spartin @ 30 kg/ha. 24.58
10. " "+ Nutramin @ 10 kg/ha. . 23.54

The above are average value of two replicates only as the crop in
the other two replicates was completely wiped out by wilt and phytophthora.
The applications of iron at the rate of 25 kg/ha. appears to have benefited
the crop yield by about 2 q/ha. over and above the effect of fertilization
but this apparent improvement has no statistical validity.
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Exploratory plantings of arhar-mung and arhar-urid mixture

Since arhar is planted in rows 75-100 cm. apart and its initial growth
for sometime does not fully cover the surface in between the rows, it is
but expedient that this space be used for growing a short term variety of
mung or urad, This attempt was made during the Kharif season of 1969 and
the results of a non~replicated trial are summarised below:-

(a) Arhar (T.21) - mung (T.2) mixture:

1. Date of planting:
2. Date of harvesting:

3. Average grain yield:

4. Average total grain yield:

(b) Arhar (P4785) - mung (T.2) mixture

1. Date of Planting:
2, Date of harvesting:

3. Average grain yield:

4. Average total grain yield:

(¢)  Arhar (T.21) - urd (T.9) mixture:

1. Date of planting:
2. Date of harvesting:

3. Average grain yield:

4. Average total grain yield:

(d)  Arhar (P4785) - Urad (T.9) mixture

1. Date of planting:
2. Date of harvesting:

3. Average grain yield:

4. Average total grain yield:
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5th August, 1969

Arhar: 4.12.69 (121 days to
maturity)

Mung: 9.10.69 (65 days to
maturity)

Arhar: 25.76 q/ha.
Mung : 8.10 q/ha.

33.86 q/ha.

5th August, 1969

Arhar: 14.1.70 (162 days to
maturity)

Mung: 9.10.69 (65 days to
maturity)

Arhar: 26.80 q/ha.
Mung : 8.83 q/ha.

35.63 q/ha.

5th August, 1969

Arhar: 4.12,69 (121 days to
maturity)

Urad. 7.11.69 (94 days to
maturity)

Arhar: 27.35 q/ha.

Urad : 6.50 q/ha.

33.85 q/ha.

S5th August, 1969
Arhar: 14.1.70 (162 days to
maturity)
Urad : 7.11.69(94 days to
maturity)
Arhar: 26.67 q/ha,
Urad : 7.90 q/ha.
34,57 q/ha.



The above results show that the average'yield of the two pulse crops
in the mixture did not deviate much from normal yield obtained when sown
as pure crops. The combined yield, however, was much higher than usually
obtained frowm pure crops. The maximum yield of 35.63 q/ha. was obtained
from Arhar (P4785) + Mung (T.2) mixture. In case of urad, the best yield
of 34.57 q/ha. was given by the arhar (P4785) + urad (T.9) mixture. The
land vacated by arhar (T.21) - mung (T.2) mixture has been sown to wheat
(Sharbati Sonora) which is coming up well, and will be followed by summer
mung, thus completing a sequence including four crops a year - three
pulses and wheat.

Performance of late-sown arhar (Strain P4785)

This promising strain was planted at the I.A.R.I, farm as a general
crop on 3rd August, 1969, The crop came up well, but considerable un-
evenness in maturity was observed. The crop had, therefore, to be
harvested twice, first om 10th January, 1970 and second on 3lst January,
1970. This crop was also planted with two row spacings of S0 and 100 cm.
The average yield from 50 cm. row spacings amounted to 25 q/ha. and that
from 100 cm. row spacings 16 q/ha. No wilt or Phytophthora disease was
observed in the crop.

Mungbeans (Phaseolus aureus) and Urid beans (Phaseolus munge)

Fertility-Inoculum experiments were conducted at Hissar, Kanpur,
Ludhiana and Varanasi. Details of the experiments are the same as
described for fertility-inoculum experiment in Arhar except the spacing
which was 25 cm x5 em. Varieties tried,the same varieties were used as
also mentioned in detail in the fertility-spacing experiments.

Trials at Kanpur were completely wiped out due to heavy and
continuous rains. Data from Hissar and Ludhiana locations are collected,
analysed and interpreted in the following pages.

At Hissar, with urid T-9 variety, effects due to N levels and
interaction between P and K and NPK are statistically significant.

Table 114. Effect of different levels of N on yield (kg/ha) of
Urid bean (Var. T-9) Hissar, Kharif, 1969.

Levels of N (kg/ha) Yield kg/ha
0 2663 ab

50 2846 a
100 2751 ab
Inoculum 2536 b

S.Em. + 79 kg/ha,
C.D. 5% 219 "
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Data in Table 1l4indicate that 50 kg/ha of N significantly increased
the yleld of Urid as compared to inoculum treatment (2536 kg/ha). There
was, however, no significant difference between 0, 50 and 100 kg/ha of N,
in respect of yield of urid (Phaseolus mungo) as shown in Fig. 27.

P interaction, as reflected in the yield of Urid (T-9) is presented
in Table 115,

Table 115, Effect of different levels of P and K (kg/ha) on yield (kg/ha)
of Urid (Phaseolus mungo) at Hissar, Kharif - 1969,

Levels of P (kg/ha) 1 Levels of K (keg/ha
“ [ 0 ) 50 100
0 2522 bed 2885 ab 2082 g
50 2795 ab 2622 bed 2772 abe
100 2550 bed 2755 a 2404 4
 S.Em. *+ 119
C.D. 5¢ 329

Data in Table 115indicate that the highest yield of 2982 kg/ha vas
obtained with 100 kg/ha of K. In the absence of any P, the yields increased
with increasing levels of K. The lowest yield of 2404 kg/ha was obtained
with 100 kg/ha each of P and K. This shows that K has a depressing effect
with increasing levels of P,

There was interaction between different levels of N, P and K, yields
ranging from 218/ to 3153 kg/ha.

With the variety Jalgaon 781 (Phaseolus aureus) none of the effects

were significant, The yields in different treatments ranged from 1369 kg/ha
to 1675 kg/ha,

On Pulses Breeder's Block at Ludhiana & blanket application of Hemagon
(60%) for control of nematodes at 7.5 gal,/hectare and Brassicol (PCNB) for
control of root rot and other fungel diseeses at 20 kg per acre were made
on a total areas of six acres., Nemagon was applied through irrigation
water after calibration and Brassicol vas applied broadcast,

At Ludhiana, growth in mung Hybrid-45 was good, Mung trial was planted
on July 18, 1969 end harvested on November 5, 1969. Since the soil at
Ludhiana is sandy, high doses of Nitrogen in one application would be
subject to leaching, The 50 kg and 100 kg N per hectare treatments vere
applied as split applications in two doses - half at sowing and the other

half five to six weeks after sowing, Effects due to interaction of N and
P are statistically significant.
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? in Kg/ha at Hissar Kharif 1969.



Table11é. Effects of different levels of N and P (kg/ha) on yield (kg/ha)
of Mung (Phaseolus sureus) at Ludhiana, Kharif, 1969.

Levels of P (kg/ha) Levels of N (kg/ha)
0 50 100 Inoculum
0 989 abed 1016 abed 1031 abed 981 d
50 1050 abed 1171 a 894 cd 1102 abe
10C 1170 eb 1009 abed 1111 abe 939 4
S.Eh, + 67
C.D. 5% 186

Data in Tablell6 indicate that 50 kg/ha each of N and P on actual element
basis has given significantly higher yield (1171 kg/ha) as compared to 100 kg
N per hectare and 50 kg per hectare., Yield due to inoculum treatment plus
50 kg P per hectare (1102 kg/ha) were the same as the Ny Psq treatment,
licreasing levels of P do not seem t» have any significant egfect on mung
yield in the absence or presence of N,

In fertility-Inoculum experiment with Urid (Phaseolus mungo) var, No,64,
effects ‘due to different levels of N, P, K and the interaction between
NP, NK and NPK were statistically significant, Yield as affected due to
different levels of N, P and K are presented in Tablell7.

Table117. Effect of different levels of N, P and K (kg/ha) on yield (kg/ha)
of Urid (Phaseolus mungo) at Ludhiana, Kharif - 1969,

Levels of N (kg/ha) [ Yield (kg/ha) | Levels of] Yield | Levels of] Yield
i I P (kg/ha)} (ke/ha)f K (kg/ha){(kg/ha)

0 2166 b 0 2406 ab © 2395 a

50 2281 ab 50 2464 a 50 2561 a
100 2411 a 102 2212 b 100 2126 b

Inoculum 2584 a

S.Em, + 99 74 4

C.D. 5% 276 207 207

Data in Tablell? show that all the three nutrients had significantly
affected yield of Urid (Phaseolus mungo). With nitrogen levels, 50 and

100 kg/ha were at par and significantly better than no nitrogen., There

was no difference between no nitrogen treatment and nitrogen at 50 kg per
hectare,
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With regard to P levels, 50 kg P per hectare on actual element basis
‘had given significantly higher yield (2464 kg/ha) as compared to 100 kg P
per hectare (2212 kg/ha)., In case of K also, 50 kg K per hectare on actual
element basis had given significantly higher yield (2561 kg/ha) as compared
to 100 kg X per hectare (2126 kg/ha).

Interaction effect of different levels of N and K are tabulated in
Table 118 °

Table 118 Interaction effect of different levels of N and K (kg/ha) on

yield (kg/ha) of Urid (Phaseolus mungo) Var. No. 64 at Ludhiana,
Kherif, 1969.

Levels of K (kg/ha) 1 Levels of N (kg/ha}
j © 50 100 Inoculum
0 2137 cde 2581 b 2,67 be 2391 bed
50 2427 bed 2237 bede 2455 be 3124 a
100 1935 e 2025 de 2311 bede 2235 bede
S.Em. + 148
C.D. 5% 411

Data in Table 118reveal that inoculation plus K at 50 kg/ha has given
significantly higher yield (312 kg/ha) of urid as compared to other treat-
ments, With increasing levels of K, nitrogen had a depressing effect on
yield, Highest dose of potash (100 kg/ha) has given significantly lowest
yield (1935 kg/ha) in the absence of any nitrogen.

Different levels or N and P and their interaction had significantly

affected the urid (Phaseolus mungo) yield. Data of the same are presented
in Table 119,

156



Table119, Interaction of different lovels of N and P (kg/ha) on yield
: (kg/ha) of urid (Phaseolus mungo) Var, No. 64 at Ludhiana
Kharif - 1969, .

Levels of P (kg/ha) __Levels of N (kg/ha)
0 50 ‘ 100 . Inoculum
0 2,28 be 2241 bed 2046 cde 2910 a
50 2277 bed 2557 ab 2582 ab 2436 be
100 1794 e 2045 cde 2605 ab 2404 be
S.Em. + 148

C.D. 5% 411

Data in Table119 show that inoculation without any P has given the
highest yleld of urid (2910 kg/ha) as compared to any other -trestment,
Inoculation has a depressing effect with increase in the levels of P. In
the absence of any nitrogen, increasing levels of P seem to be depressing
effcct on the yield of urid (Po- 2428 kg/ha and iq..- 1794 kg/ha). Similarly
without any P, increasing levels of N had shown reguction in yield from
50 kg N per hectare (2241 kg/ha) to 100 kg N per hectare (2046 kg/ha),
Increasing levels of both N and P seem to have additive effect in respect of
yileld of urid in kilogram per hectare. There was interaction of different
levels of N, P and K, yields ranging from 1451 to 3906 kg/ha.

At Jabalpur, the fertility-inoculum experiment for mung bean (Phaseolus
aureus) and urid beans (Phaseolus mungo) was modified. Design of experi-
ment, treatments and number of replicates were the same as described for
pigeon pc. (fertility-inoculum experiments), Gross plot size was 4,0 Mx2.4 M.
Between row spacing for ming and urid was 30 cm. and within row spacing was
10 cm, For mung beans variety Hybrid 45 and for urid beans variety
Khargeon 3 were tested, Mung beans were sown on June 27, First picking
was done on September 13, 1969 and harvested on October 10, 1969, Urid
beans were planted on June 28, 1969 and harvested on September 23, 1969,

During August, due to very heavy rains, both rmng and uric suffered
a set back and Imee deep water was standing in the field for a pretty long
time. That is why the growth and yield were poor, None of the effects
vere statistically significant in neither mung (Phaseolus aureug) nor
Urid (Phaseolus mungo) experiment, Mung trial had two pickings - first
on September 13 and second on Qctober 10, 1969 - were taken. In mmg
experiment the yields ranged from 391 kg/ha. with 25 kg. N/ha plus 100 kg
per hectare to 927 kg/ha with 25 kg N/ha plus 150 kg per hectare. Both
these treatments received inoculum, Tn Urid trial the yields ranged from

608 kg/ha, with 25 kg N per hectare to 1022 kg per hectare with 150 kg P
per hectare and inoculum,
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At Delhi location, fertility - inoculum and fertility - spacing experi-
ments on mung beans and urid beans were modified and combined in one experi-
ment as fertility-spacing-inoculum trial. This was done to accommodate all
the trials in the area available. The fertility and spacing treatments were
the same as described under fertility-spacing and fertility-inoculum experi-
ments for mung beans and urid beans.

In mung beans (Phaseolus aureus) var. T-2, effects due to between
and within row spacings were statistically significant. Data of the same
are tabulated im Table 120.

Table 120. Effects due to between row and within row spacings (em.) on
yleld (kg/ha) of mung beans, Delhi, Kharif, 1969.

Within row snacing Between row spacing (cm.)

(cm.) 15 25 35
2,5 1197 a 912 bed 845 cd
5.0 1096 ab 896 bed 1027 abe
7.5 956 bed 815 bed 786 d

S.Em. + 75 kg per ha,.
C.D. 5% 219 "

Data in Table 120indicate that the highest yield of 1197 kg/ha. was
obtained with 15 x 2.5 cm. spacing and was significantly better than the
yield in 25 x 2.5 cm. spacing (912 kg/ha.) and in 35 x 2.5 cm. (845 kg/ha.).
As the within row spacing increased, there was gradual decrease in yield
in 15 em. and 25 cm. row spacing.

Further splitting of the main treatment (Between and within row
spacing)show that the effects due to between row spacings are highly
significant. Data are presented in Table 121.

Table 121, Effects due to between row spacing (cm) on yield (kg/ha)
of Mung beans .(Phaseolus aureus), Delhi, Kharif, 1969,

Between row spacings (cm.) Yield (kg/ha.)
15 1084 a
25 874 b
35 886 b
S.Em. + 43 kg.per ha.
C.D. 5% 120 "

Data in Table 121 show that 15 cm. row spacing treatment has given
significantly higher yield (1084 kg/ha and 886 kg/ha) than 25 and 35 cm.
row spacing treatments (874 kg/ha and 886 kg/ha) respectively. The latter
tvo treatments were at par.
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Effects due to different fertility levels were also statistically
significant., Data are shown in Table. 122,

Table 122. Effects due to different fertility levels (kg/ha) on actual
element basis on yield (kg/ha) of Mung beans (Phaseolus
aureus), Delhi, Kharif, 1969.

Fertility level Yield of Mung beans (kg/ha)
(kg/ha on actual element basis each of N,P,and K)
0 915 b
50 1010 ab
100 % 1087 a
Inoculum 779 ¢

S.Em. + 45 kg/ha.
c.D. 5% 124 "

Data in Table 122show that the ylelds of Mung beans increased with
increasing level of fertility. Inoculum treatment has given the lowest
yield of 779 kg/ha. Yields due to 50 and 100 kg/ha were statistically at
par (1010 kg/ha. and 1087 kg/ha). However, yields due to 100 kg/ha. treat-
ment were significantly superior than no fertilizer treatment (915 kg/ha.).

In case of Urid beans (Phaseolus mungo) Var. T-9, effects due to
between row and within row spacings were statistically significant. Data
pertaining to the same are presented in Table 123.

Table 123. Effects due to between row and within row spacings (cm.) on
yield (kg/ha) of Urid beans (Phaseolus mungo) Var. T-9,
Delhi, Kharif, 1969.

Within row spacing (cm.) Between row spacing (cm.)
) 15 25 35

2.5 1236 a 1069 ab 1029 ab

5.0 1240 a 1000 ab 1159 ab

1.5 1032 ab 1064 ab 934 b

S.Em, + 89 kg. per ha.
C.D. 5% 261 "

Date in Table 123indicate that the highest yield of 1236 kg. per ha.
was obtained from 15 x 2.5 cm.spacing and the lowest yield (934 kg/ha) was
from 35 x 7.5 cm. spacing.

At Varanasi, in fertility-inoculum trials on mung beans (Phaseolus
aureus) and Urid beans (Phaseolus mungo), interaction of different levels of
N,P and K is significant. In mungbeans, yields ranged from 293 to 534 kg/ha.
and in Urid beans from 231 to 697 kg/ha.
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Chemical Weed Control (Delhi)

A chemical weed control trial'was conducted at Delhi during Kharif
1969 to (a) assess the losses due to unrestricted weed competition in three
important Kharif pulses, viz; Mung beans (Phaseolus aureus), Pigeon pea
(Cajanus cajan) and cowpea (Vigna sinensis) and (b) to study the tolerance
of these pulse crops to Treflan (trifluore 26-dinitre, N.N. dispropyl -p-
toluidine) at 0.5 and 1 kg. p°r hectare; Eptam (5-Ethyl dipropyl-thiocarbamate)
at 1 and 2 kg per hectare, treflan + Eptam at 0.5 + 1 kg/ha. and 1+2 kg per
hectare, Lasso CP 50144 (2-Chloro-2', 6 - diethyl - N - (methoxymethyl)
acetanilide at 2.5 and 5 kg. per ha. Treflan + Lasso at 0.5 + 2.5 and
1+5 kg. per hectare; knoxweed (5-Ethyl dipropyl thic carbamate 46.9% +
iso~octyl ester of 2, 4-D 35.4%) at 1 and 2 kg. per hectare and Daconate
at 0.5 and 1 pint per acre (as post-emergence spray). Hand weeding and
no weeding were also included as check treatments. The sixteen treatments
consisting of five herbicides at different doses .and combinations were
laid out in a randomised block design with four replicates. Pigeon pea
and cowpea were sown in between mung beans for toxicity studies only. Mung
beans were sown 50 cm. cpar% in a plot size of 4.0 M x 3.6 M.

Requisite amounts of herbicides, except daconate, were sprayed
before the final cultivation anl incorporated into the soil with a roto-
tiller., Immediately there was a very heavy downpour, and hence the crop
was sown after about a week.

Observations showed that except in knoxweed treated plots the
emergence of these pulse crops was not affected by the herbicides treatment.

Data in Table 124gives an idea of weed population count taken from
five random spots in each plot. ‘

Table 124. Weed Population count per one square me%ter (Total in all the
four replicates)

Treatment Nutgrass Other monocots Dicot Total weed population
Treflan 1 * 114 25 27 166
Treflan 2 * 101 2 27 130
Eptam 1 , 71 L6 ' & 158
Eptam 2 ' 89 29 34 152
Lasso 1 ) 62 15 128
Lasso 2 J 39 57 22 118
Knoxweed 1 . 101 54 29 184
Knoxweed 2 72 : 59, 30 161
Da :onate 1 21 33 25 79
Daconate 2 i .32 41 13 86
Treflan 1 + Eptam 1 : 49 - 23 72
Treflan 1 + Eptam 2 85 1 25 111
Treflan 1 + Lasso 1 .27 . 1, 12 40
reflan 1 4 Lasso 2 13 1 3 27
and weeding o = o . 2
No weeding . 96 71 32 199

* 1 and/Q are ldw and high doses reépectively.

. 4
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Data in Table 124indicate that Treflan + Lasso at both low and high
concentrations and Treflan 1 + Eptam 1 were most effective in reducing '
weed infestation. The weed population under these treatments ranged from

27 to 199.

Crop injury rating due to various herbicides to Mungbean, Cowpea
and Pigeon pea was done one month after planting. Data are preseanted in

Tablel25 .

Tablel25. Crop injury rating of various-herbicides to Mungbean (Var. T-2)
Cowpea (NP2) and Pigeon pea (T-21) one month after planting,
Delhi, Kharif, 1969,

Treatment Rate (kg/ha) Mungbean Cowpea Pigeon pea

Treflan 0.5 9

Treflan

Eptam

Eptam

Lasso

Lasso

Knoxweed

Knoxweed

Daconate

Daconate

Treflan + Eptam

Treflan + Eptam

Treflan + Lasso

Treflan + Lasso

Hand weeding

No weeding -
* Post emergence: 0=No injury, le3=Slight, 4-6=Moderate, 7-9=Severe,lO=Death.
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Data in Table 125showed that in all crops except daconate all othor
herbicides caused slight to moderate injury. During Kharif 1968, the
injury was more, since the doses were high. This year the injury is
less because the doses were reduced to a great extent. In general
Treflan + Lasso at higher dose had shown some toxic effect in pigeon
pea, and cowpea.

Yield data of these crops were not collected because of disease
incidence at a later stage in the season.
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PigdBr! Pea

Datés of planting - cum plant populstion trial,

An experiment to study the effect of different dates of planting
‘and plant pcpulation wes studied on pigeon pea (Var. T-21) at Chhatiar-
pur, a village south of Delhi on land provided by DLF, Hyderabad, Jabal-
pur and Pantnagar during Kherif, 1969, The object of this study was to
assess the optimum date of planting, plant population and row spacing for
arhar (T-21) at different locations, At Pantnagar this experiment wos
initiated in Kherif 1969 and at other locations during Kherif 1969,

Planting dates were 15th May, 5th June, 20th June, “th July, ond
20th July. Plant populations were 4C,000, 50,000 and 60,000 plants per
hectare. Row spacings were 75 cm, and 100 cm, A split plot design wit:
three replications was used with dates of planting as main plot treatments
and plant population as sub plot treatments. A uniform fertilizer dose
was epplied,

At Hyderabad the last date July 20, 1969 was rejected since there

was no yield, However, date pertaining to four dates are presented
in Table 126,

Table 126, Effect of date of planting on flowering, matwurity and yicld
(kg/ha) of Arhar (T-21), Hyderabad, Kharif - 1969,

Treatment ! Days to | Days taken from] Days to 5 Yield
| flower | flowering to | maturity { (kg/ha)
] maturity 11 i

May 16, 1969 79 68 147 1663 o
June 5, 1969 83 55 138 1243 b
June 20,1969 71 52 123 532 ¢
July 5, 1969 72 26 98 415 d

S.Em.c - 16

C.D. 52 56

Data in Table 126show that the yields of pigeon pea (Var. T-21) differ-
ences were highly significant in different dates of plantings, With subse-
quent sowing dates the yields were reduced. Data further indicate that as
the planting dates were delayed, the number of days to maturity of the crop
was also re uced, (147 in the first date to cnly 98 days in the fourth date
of planting), However, there was no much difi'crence in the nurber of days
vo {lowering from each sowing date, The number of days teken frem flowering
to maturity reduced considerably with each date. The reduced number of days
from {lowering to maturity in each date might ha-e reflected in significant
reduction in yield, Thus plgeon pea variety T-21 appears to be sensitive
to temperature and photoperiod. There was no significant difference in
different plant populations under study,
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At Jabulpur ‘ocation, out of three replicates, one replicate was
completely washed out due to heavy and continuous downpour during the month
of August 1969. Statistical analysis of the data, therefore, was based on
two replicates only. Days taken to flowering and maturity, besides yield
are tabuvlated in Table 127 .

Table 127 . Effect of date of planting on flowering, matdrity and yield
(kg/ha) of arhar (T-21) Jabalpur, Kharif, 1969,

: Days to :Days taken from : Days to :
Treatment : Flowering :Flowering to ! Maturity : Yield (kg/ha)
: ‘Maturity : :
May 20, 1969 : 107 58 165 1376
June 5, 19.9 91 55 146 1202
June 20, 1969 79 64 143 1008
July 5, 1969 75 59 134 760

July 20, 1969 Did not flower at all. Hence no yield

S.Em. + 157 kg/ha.

Data in Table 127 indicate the same trend of reduction in yield as at
Hyderabad with the advancement of each sowing date, thougn statistically
not significant. The number of days taken to flowering and maturity reduced
gradually. Since there was no much difference in the number of days from
flowering to maturity, the ylelds of pigeon pea might not have differed
much and this might be one reason for not getting any significant differences
in different dates of planting. The varying plant populations under study
did not differ significantly.

At Chhattarpur (Delhi), data from all the planting dates and replicates
were recorded and presented in Table 128,

Table 128 Effect of date of planting on flowering, maturity and yield
(kg/ha) of arhar (T-21) Chhattarpur (D€lhi), Kharif, 1969.

:Days to :Days taken from :Days to

Treatment :flowering :flowering to tMaturity ! Yield (kg/ha.)
: imaturity : :
May 16, 1969 95 84 179 2574
June 5, 1969 92 71 163 3308
June 20, 1969 86 70 153 2306
July 5, 1969 78 74 152 3658
July 20, 1969 72 76 148 2674
S.Em., + 604 kg/ha.
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Data in Tsblel28from Chhattarpur location indicate that the pigeon
pea yields were statistically at par. However, the numbe; of days taken
to fiowering and maturity reduced gradually from first date of planting
(May 16) to the last date of planting (July 20). In the first, second
and third dates, there was lot of flower shedding in late September
because of rains and in third replicate, there waz lot of attack of
phytophthora disease, particularly in the corner plots. Severe attack
of pod borers was also noticed in the first three dates of planting. The
crop in the fourth (5th July) and fifth (20th July) dates of planting
was relatively free from flower shedding and insect attack. These
could be the two probable reasons for not getting any significant response
in different dates of planting. Differential plant population also did
not show any significant response in respect of pigeon pea yields. These
data are presented in Fig.

Salt tolerance studies at germination of pulses:

Procedure -

Sandy loam soil was collected from field and air dried. The soil
was then passed through 2 mm sieve and then mixed thoroughly to provide
homogeneity. Enough such soil was preparedsso as to last throughout the
experiment. 100 grams of above soil was added to plastic petri-plates
(100x15 mm). Ten seeds per plate were sown and 20 ml of various salt
solutions were added., Distilled water was used as control. The
solutions ugsed were:

Salt solution :NaCl g/litre :CaCl2 g/litre :Total g/litre :EC in mmhos/cm.

8] 1.7 1.7 3.4 4
S9 3.4 3.4 6.8 8
S3 5.1 5.1 10,2 12
S¢, 6.8 6.8 13.6 16

As four replicates for each salt concentrations were used the number
of seeds per treatment was 40, These petri-plates were then transferred
to a germinstor maintained at 30° C., The germination count was taken 24
hours after planting.
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Table 129, Percentage germination after 24 hours in various
mung varieties.

Variety : Control ; S1 : S92 : S3 ; S¢
T2 100 97 97 29 70
T51 100 100 100 100 100
T45 100 95 95 92 92
Jalgaon-781 100 100 100 100 100
Hyb. -45 100 100 105 105 100
B-1 100 100 102 97 97
T-44 100 100 100 100 100
Kopergaon 100 97.5 100 100 100
24-2 100 102 100 100 100
RS-4 100 100 89 79 80

There was no difference in the rate of germination, and whatever
insignificant differences were observed after 24 hours disappeared in
another day so that the germination was hundred per cent after 48 hours.
However, there was negative correlation between the rate of growth and
salt concentration. After 48 hours the seedlings in control were about 4 cms.
tall with 1lst leaf unfolding where-as in S4 the cotyledons were still
confined within the soil or even seed coat.

Table 130, Percentage germination after 24 hours in some pigeonpea

varieties.

Variety f Control f 51 f S2 f S3 f S4
S-1C3 100 103 72 44 39
NPWR-15 100 95 97 87 20
Udgir 100 111 103 42 39
NP-82 100 74 47 18 0
ST-1 100 100 86 71 63
N-84 100 97 95 90 38

There was marked inhibition in germination of pigeonpea seeds after
24 hours, but here again complete germination occurred after 48 hours.
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PLANT PATHOLOGY

RPIP
F.J. Williams
B. Baldev
K.S. Amin

ALCPP/IART
J.S. Grewal

SUMMARY

Chickpea - Blight - Three potential sources of resistance to blight have
been identified in the chickpea germplasm collection. Crosses between
susceptible and resistant lines have been made, but no evaluation of the
F2 1s available.

Treating soil with several fungicides, nematicides and insecticides
resulted in better vegetative growth of chickpeas at Delhi but not in
increased yield.

After two years testing, 25 chickpea lines have been identified as
having resistance to chickpea wilt at Hissar.

Cowpea ~ An outbreak of Cercospora cruenta on cowpea occurred at New
Delhi when a planting was irrigated 3 times in 4 days. The disease was
present but not serious on unirrigated cowpea, Repeated sprinkler
irrigation was effective 1in forming epiphytotic conditions,

An apparently new virus disease, causing a vein-banding of cowpea
was mechanically transmitted to cowpea but not to several other test
plants. Seed transmission in cowpea was suspected.

Mung - Soil insecticides, but not nematicides, increased yields of
mungbean act New Delhi,

The mungbean germplasm was evaluated for resistance to yellow

mosaic, Cercospora leaf spot and bacterial blighc. Resistance to the
three diseases was found.

Urid - A number of uridbean lines were resistant to yellow mosaic virus
under severe test conditions.

Les crinkle was transmitted mechanically from diseased to healthy
plants, indicating that the disease is virus-induced. Resistance has
been found and reported in previous RPIP Progress Reports.

A virus disease of urid, found in Uttar Pradesh in 1968, was seed
and mechanically transmissible. It caused local lesions on snap bean,

S. is probably not Bean Common Mosaic Virus, whick has been reported in
India on uridbean.
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Pigeon pea - stem blight - Extensive tests are reported for Phytophthora
stem blight of pigeon. Irrigation increased disease incidence at New
Delhi. Six lines from the germplasm were found to have relative resistance
to stem blight. Disease reactions following inoculation with the stem
blight pathogen are reported for about 175 cultivars and lines.

Fusarium wilt - Pathogenicity of 34 isolates of the pathogen was
tested on several varieties. The results show that there is an interaction
between varieties and isolates. Isolates that were highly pathogenic to
all resistant varieties were found, indicating the need for development of
varieties by combining sources of resistance.

Papers

1. Phytophthora stem blight of Cajdanus cajan. By Williams, Amin and
Baldev. Submitted to Phytopathology.

2. Distinguishing between Phytcphthora stem blight and Fusarium wilt
of pigeon pea. By Williams. Prepared, to be submitted to FAQ
Plant Protection Bull.

3. An outbreak of angular leaf spot of irrigated cowpea in India.
By Amin, Baldev and Williams. Prepared, to be submitted to
Plant Disease Reporter.
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Cicer arietinum (Chickpea)

Blight - In 1969 two lines of chickpea (Accession numbers 12-074-06625
from Israel and 12-100-01528 from Moracco) were most resistant to blight
caused by Ascochyta rabiei when 160 lines of germplasm were inoculated
with pathogen cultures from 60 varieties at New Delhi. We crossed ~--
6625 with 12-069-00629 (Punjab 7) an old variety with no known resistance
to blight. The resultant seed was grown in the glasshouse in Iran and
not tested for blight resistance. The seed produced by the F 1 plants -
was given to the Division of Mycology and Plant Pathology at IARI.

Blight has been a major deterrent to chickpea production for many
years, Apparently the earliest resistance came from "F8" (our accession
12-069-00637) a variety obtained from France, where it had been obtained
from the U.S. F8 was crossed with Punjab 7. €-235 (12-069-00631) is one
of several varieties developed in India and Pakistan containing blight
resistance from F8. By 1968 it was obvious that the resistance from F8
has failed, suggesting a new race of pathogen.

Recently, 3 potential sources of new resistance have been identified.
Solel and Kostrinski (Phytopath. Mediterranea 3:119-120) reported variety
"Bulgarian" (accession 12-074-06628) immune to blight, and we have found
the resistance mentioned above. The complete germplasm collection has
never been screened for other sources of blight resiste..ce. The
collection should be planted in an area where blight epiphytotics occur
every year. Punjab 7 (no resistance) and C-235 (res. from F8) should be
interplanted to host different races. A crossing program, using resistance
from as many sources as available, should be started to develop varieties
with multi-gene resistance.

A poor alternative 15 to combine the known sources of resistance
(-00637, -01528, -06625, -06628) in an acceptable variety. If the parents
and progenies are tested for resistance to specific isolates the races
can be identified and the genetics of resistance can be learned.

Nemati cide treatment -

In cooperation with the Department of Nematology, IARI, we treated a
suspected nematode-infested field with 1, 2 and 3 gal/A of Nemagon and with
10, 20, 40 and 60 gal/A of DD. Nemagon was applied in irrigation water
and DD by soil injection on 1 ft. centers on Oct. 18, 1968. Cultivar
Bonneville of pea, T-1 mung, T-21 pigeon pea, NP53 chickpea and 9-12 lentil
were planted one month after treatment. Pigeon pea and mung did not
grow well. Pea, chickpea, and lentil showed phytotoxicity of LD at
60 gal/A. There was no other effect noted.
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Chickpea - Soil treatment -

The effect of soil fungicides, insecticides, and nemat cides on
chickpea (NP.58) was tested in a RCB trial at New Delhi. The data are
in Tablel3l,

Table13l. - Effect of soil treatment on yield of chickpea at New Delhi.

Treatment Rate (actual) Yield kg/plot
1. Control - 4.4
2. Brassiccl 18.5 kg/ha 4.6
3. Thiram 19 " 4.6
4, Captan 21 " 5.1
5. Zineb 18.5 " 4.9
6. Methyl Bromide 453 g/9.75 sq.m. 5.7
7. Temik 10 kg/ha 4.6
8. Temik + Brassicol 10 kg+18.5 kg/ha 4.7

Treatments except methyl bromide were applied on October 29 and
the area rotovated. Methyl bromide was applied on October 30 and NP 58
seed planted on November 4. Methyl brdomide treatment resulted in
excellent weed control. Plants in methyl bromide treated plots grew
faster, had longer internodes and larger leaflets than controls. There
was no evidence of phytotoxicity of methyl bromide to chickpea at the
rate used, which is in sharp contrast to our experience with methyl
bromide phytotoxicity to other pulse crops.

The plots were harvested on April 9 to clear the field. At the
time of harvest the plants had dried in all plots except those treated
with methyl bromide, wherein the plants were still growing. There were
no significant differences in yields. Chickpea wilt did not develop in
this test.

Chickpea wilt:- In 1967/68 225 lines crom the chickpea germplasm
collection were selected at Hissar for field resistance to wilt.
were planted in 1968 at Delhi and Hissar. At Delhi they died from
salinity, but at Hissar, with the kind cooperation of Dr. Satish Chandra,
an evaluation of wilt resistance was made. Plants having the following
accession numbers had notable resistance to wilt (cause unknown) at Hissar:

These

12-069-00426
12-069-00516
12-069-00589
12-069-00654
12-069-00658
12-069-00664
12-069-00790

Lines 426, 1636, 4405, 4421 and 5084 had relatively better pod set.

All the above lines should be tested in wilt-sick plots or sections
of fields where wilt is a known problem.

12-069-01226
12-069-01636
12-071-02149
12-071-02199
12-071-02464
12-071-02652
12-071-02692

12-071-03703
12-071-03887
12-071-04404
12-071-04405
12-071-04421
12-071-04422

12-071-04441
12-071-04492
12-071-04537
12-071-04591
12-071-05059
12-071-05084

They should be tested for

resistance to a known pathogenic culture of Fusarium orthoceros.
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Vigna sinensis (cowpea)

Seed treatment - An unknown cultivar of cowpea seed was purchased
from the market and por:ions treated with Ceresan-M, Arasan, Captan, Brassicol,
Copper carbonate, Demosan, Panogen-15, Rhizoctol, Vita-vax and left
untreated. The treated seed was planted at IARI on Aug, 19 . Germination
ranged from 83 to 95%. No treatment differed significantly from the
control, which had 937 germination. Considering previous results, and
thke depen.ency of germination on very localized conditlons, the
recommendation of treating cowpea seed with Captan or a similar fungicide
should be made.

Angular leaf spot ~ The seed treatment trial of cowpea (cultivar
unknown) was sprinkler irrigated from 4 P.M. to dusk 3 times in 4 days
while the plants were flowering in early October. An angular leaf spot
disease spread rapidly in the planting and scon caused complete defoliation
of the plants. Yield was nearly nil. The leaf spots were 7-10 mm diameter,
sometimes restricted by leaf veins, chocolate to dark brown in color, first
visible on the lower surface and without a holo of chlorotic tissue. Wnen
the spores were scraped from the diseased leaves, placed in water and brushed
on healthy leaves, the disease symptoms appeared on the inoculated leaves.
The symptoms resemble those of angular leaf spot of Phaseolus vulgaris,
but the pathogen is Cercospora cruenta sacc. Specimens have been sent
to CML and given the number IMI146445. Fig. 29.

The disease was serious only in the irrigated planting of cowpea, but
was present on the older leaves of cowpea in a planting that had not been
irrigated. The pathogen may be seed-borne. This disease may be a serious
threat to cowpea in India during rainy periods or if sprinkler irrigation
is used,

Testing cowpea germplasm collections for resistance to Cercospora
cruenta by inoculation requires culturing the pathogen, is laborious and
often fails if environmental conditions are not conducive to disease
development. Dense plant populations, interplanting of known susceptible
cultivars, and timely, successive, sprinkler irrigations could be used
to develop epiphytotic conditions for this disease.

Virus - An apparently new virus disease was seen on a few lines of
cowpea at New Delhi. The striking symptom is a vein-banding (F . 30). The
pathogen was mechanically transmitted to cowpea cultivars Blacke,» 7, and
K-14. Tobacco, (white Burley) tomato, Nicotania glutinose, petur..a,
Chenopodium amaranticoloxr, and Cucumber (Natl. pickling) were inoc., but
no symptoms developed. On cowpea, vein clearing was followed by vein
banding. The distribution of the diseased plants in the field suggested
possible seed transmission,
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fig. 29 . Cercospora cruenta Sacc. on cowpea, Top left - plants in advancing
stages of defoliation. Top and lower right, - symptoms on leaflets.
Bottom lert - conidiophores emerging from leaf tissue.
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Fig.30 . Unknown, mechanically trans
on 3 leaves of same plant,

missable virus on cowpea.

Symp toms
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Phaseolus aureus (Mung)

Soil iusecticide and nematicide test - In 1963, application of
granular formulations of systemic insecticides for flea beetle control
caused an unexplained growth response in mung (see Pp. 214 of RPIP Progress
Report No. 6, 1968). Some of the insecticides used were known to have
nematicidal properties. The field had fairly high nematode populations,
so we designed a test to learn whethexr the growth response was from
nematode control.

We treated soil with 2 systemic insecticides (one a krown nemat? :ide),
2 common nematicides, one fungicide and one soil fumigant, We used the
same are: ~f the field that had been used in 1968. The plot design was
a latin square, plots were 10x13 ft. and row spacing 28"  The dry
materials, pentachloronitrobenzene (PCKB), Temik and Disyston were
distributed on the plot surfaces and the entive area rotovated about
5 in. deep. DD and Nemagon were then injected on 1 ft. intervals and
the methyl bromide arplied under sealed platic covers. The plastic covers
were removed ‘after 48 hours. The plot was planted to mung cultivar T-2
on August 4, 50 days after treatment.

Treatment with methyl brcmide resulted in phytotoxicity, although
the rate was low and planting was fifty days after treatment. Treatment
with Disyston resulted “n most rapid plant grewth. The effect was obvious
within 2 weeks after planting. Yellow mosaic virus incidence was high
and there were no ditferences in YMV incidence among treatments., Plots
were harvested on November 14 and the data are in Tablel32,

Table 132. Effect of soil treatment on yield of mung (I-2) at New Delhi

in 1969.

Material X Rate (actual) X Yield (1bs/A)
Disyston 15 1bs/A 482% a
Temik 15 1bs/A 454 a
Nemagon 2 gal/a 399 b
Control . - 388 b
DD 30 gal/a 351 b
Methyl bromide 0.8 1bs/100 sq. ft. 343 b
PCNB 27 1bs/A 284 ¢

* Means followed by a common letter are not different at the 5% level
according to Duncan's multiple range test.

Treatment with nemati:ides (Nemagon, DD or methyl bromide), did
not increase yield in comparison to the control, but treatment with
systemic insecticides (Disyston and Temik), increased yield. PCNB
treated plots did not show phyiotoxicity and the apparent reduction in
yield by PCNB is unexplained. All ylelds were low because of che high
incidence of yellow mosaic virus. Resistance to yellow mosaic virus is
essential for acceptable yields of either mung or urid where YMV is a
problem,
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2] 8 = severe-very damagiug, 9 = dead or nearly dead, .o

- Seed treatment - Seed of mung cultivar T-2 was treated with several

- ‘fungicides (see Vigna sinensis seed treatment) and planted ‘at Delhi. No -

treatment resulted in germination different from the control, although - :
mean germination varied from 63 to 88%. o ' ‘

Germplasm evaluation for disease resistance -- The mung germplasm was
planted at Ludhiana by Dr. K.B. Singh. With his kind.cooperation we
evaluated the material for disease resistance during the first week of
Oct. 1969. Yellow mosaic virws, Cercospora 1eafispot caused by Cexcospora
canescens, and bacterial blig... (Xanthomonas) were rated, but bacterial -
blight was less severe than the other rated diseases. The data are
presentad in Tablel33. Fig. 31 shows the symptoms of Cercospora leaf spot, '

Table 133, Disease ratings of mungbean gérmplasm at Ludhiana in 1969.
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48-157-10307 8 7 7 10507 8 7 7
48~ =10308 8 7 7 10509 8 7 7
48-  =10314 8 7 7 10528 8 7 7
48-071-10315 8 . -7 10539 8 7 7
48- =10318 8 7 7 10558 8 7 7
48-071-10325 8 7 7 10560 8 7 7
48-  -10326 8 7 7 48-  =10567 8 7 7
43- -10328 8 7 ¥ 48-071-10629 8 7 7
48~071-10333 8 7 i 10659 8 7 Vi
10334 8 7 7 10665 8 7 7
10335 8 -7 7 10667 ] - 7 7
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Accéssionv" $. - Disease Index

-.Accession . 3 - Disease Index i)
Number - Yellow :Cercos-sBacter- { Number - $Yellow :Cercos-:Bacter-
‘ smosaic spora  :ial smosaic spora  siel
3 sleaf :blight g Y sleaf :blight
: sspot 3 g sgpot
48-071n10668 9 ) 5 48-071-10866 8 7 5
, 10669 9 5 5 10870 8 7 5
10672 9 5 5 10875 8 7 5
10673 9 5 -5 10876 8 7 5
10676 9 5 5. 10877 8 7 5
10677 9 5 5. 10880 5 5 3
10678 9 5: e 10911 9 7 5
10679 9 5 5 10912 9 7 5
10681 9 5. v5 10913 9 7 5
10682 9 3. “5. 10915 9 7 5
10683 9 - L9 10919 9 7 5
10690 9 7 5" 10920 9 7 5
10698 9 7 5 10923 9 7 5
10702 9 7. 5 10925 9 7 5
10706 . T 5 10926 9 7 5
10707 ? 7- 5 10929 9 7 5
10709 9 9. 5 10931 9 7 5
10713 - 9 9: 5 10933 9 7 5
10718 9 9 5. 10935 9 7 5
10722 9 9. ~5 10938 9 7 5
10723 5 5 2 10948 9 7 5
48-  =10733 7 0T 5 10951 9 7 5
48-071-10739 & 7 5 1095, 9 5 3
10757 9 7. 5, 10955 7 5 5
10765 9 7. 5 10956 9 7 7
10780 7 3 2 10957 5 7 7
10783 9 7: 5 10959 9 5 5
10786 9 7. 5 10960 7 5 5
10790 9 7 5 10961 7 5 5
10798 9 7. 5 10962 7 5 5
10806 9 5. 5 10963 7 5 5
10807 9 5. 5 10965 7 7 5
10808 9 5 5 10966 7 7 5
10809 9 5 5 109¢1 7 7 5
10810 9 5 5 48-069-10983 7 7 5
10811 9 5 5 10986 9 5 5
10822 9 5 5 10989 9 5 5
10827 9 5% 5 10990 9 5 5
10846 9 -5 5 10991 9 5 5
10855 9 5 5 10992 9 5 5
10856 8 & ) 10993 9 5 5
10857 8 7: 25 10995 9 5 5
10861 8 7 5 10996 9 5 5
10864 8 7. 5. 10998 9 5 5
10865 -8 7 5 10999 9 5 5
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»Accéssion 1 Disease Index { Accession s Disease Index

Number sYellow :Cercos-:Bacter~] Number tYellow :Cercos-:Bacter~
smosaic spora :iel | smosaic :pora  sial
: sleaf  :blight g s tleaf :blight
H 3spot 3 s sspot 3
48~069-11000 9 3 4 48-069-11049 9 3 5
11001 9 3 4 11052 9 3 5
11002 9 3 4 11053 9 3 5
11003 9 3 4 11055 9 3 5
11004 9 3 4 11056 9 3 5
11005 9 3 4 11057 9 3 5
11006 9 3 4 11058 9 3 5
11007 9 3 4 11059 9 3 5
11008 9 3 4 11061 9 3 5
11009 9 3 4 11062 9 3 5
11010 9 3 5 11063 9 3 5
11011 9 3 5 11064 9 3 5
11013 9 3 5 11066 9 3 5
1101, 9 3 3 11067 9 3 5
11015 9 3 ] 11068 9 3 5
11016 9 3 5 11071 9 3 5
11017 9 3 5 11073 9 3 5
11018 9 3 5 11074 9 3 5
11019 9 3 5 11075 9 3 5
11020 9 3 5 11076 9 3 5
11021 9 3 5 11077 9 3 5
48-157-11022 9 3 5 11078 9 3 5
48-069-11023 9 3 5 11079 9 3 5
11024 9 3 5 11080 9 3 5
11025 9 3 5 11081 9 3 5
11026 9 3 5 11083 9 3 5
11027 9 3 5 1108, 9 3 5
11028 9 3 5 48~157-11085 9 3 5
11029 9 3 5 11086 9 3 5
11030 9 3 5 11087 9 3 5
11031 9 3 5 48-071-11103 9 3 5
11032 9 3 5 48-078-11142 ¢ 3 5
11033 9 3 5 1144 9 3 5
11034 . 9 "3 5 48-071-11146 9 3 5
11035 9 3 5 48=153-11148 2 7 2
11036 9 3 5 11149 3 7 2
11037 9 3. 5 11150 3 7 2
1o 9 3 5 1151 3 7 2
11039 9 3 5 48-157-11152 9 3 5
11041 9 3 ) 11153 9 3 5
o2 9. 3 5 1115, 9 3 5
11043 9 3 5 11156 9 3 5
Mok 9 3. 5 1157 9 5 5
1Mo47 9 3 5 48-071-11158 ¢ 5 5
1048 9 3 5 11160 3 1 2

82.



- Accession s_____Qgggggg_lgggz______I.Accession’ - Digease Index

Number .- sYellow :Cercos-:Bacter-] Number = ;Yellow :Cercos-:Bacter-
: : smosaic spora  :ial smoseic :pora :ial
: :leaf :blight % : :leaf :blight
$ sspot ¢ : , sgpot

EC 27295-3
EC 27515
EC 27574
EC 28513
Mirsty
MS-1
MS-2
MK-18
M 21-1
Malukal MK-26
M 34
M 41(Pb.)
M=41(Kulu)
M 50L
M- 50
M 54
M 59-318
.~ Mg-63
The following listed material is M 107
from the collection of Dr. K.B. M 108
Singh, P.A.U., Ludhiana. M 110
o M 116-1
M 124
M 124-1
M 131 -
M 134-1
M 152
M 152-1
M 154
M 156(Pb.)
M 156(Kulu)
M 267
M 305(Kulu)
M 305
T=65 (Urid)
T-51
T4,
T-2
- T=1
- Triloved o
Baigsakhi Mung
BR-2 '
B-1
- Kulu local
© Kulu Beri .

48-071-11161
1162
11163

11165

11166

11168

11169

11171

11173

11174

11175

11176

11178

11179

11180

48~ ~11869
48-069~11990

RN s | WU G e =3 7
VM= ] 1 2 DOWWWWWWW N

O \0 =0 VWO W WA \O I <201V W

EC 227-11
EC 2971

EC 16165-2
EC 16200
EC 16273
EC 16563-3
EC 16563 A-3
EC 16563-2
EC 16565-5
EC 16566
EC 16569
EC 16569 A-1
EC 16569-5
EC 16732-A
EC 213012
EC 214032
EC 259714
EC 27087-2
EC 271282
EC 27185-1
EC 272555
EC 27264
EC 272853
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~Accession $ Disease Index : E Accession = s__ - Disease Index
‘."Num_ber o $1Yellow :Cercos-:Bacter-f{ Number sYellow :Cercos-:Bacter-

smosaic spora sial ) smosalec spore  sial
s ~ sleaf :blight J : sleaf :blight
: sspot, ¢ : :spot
Fb-321 7 5 2 M9 5 7 5
Pb-297 3 5 3 MC 19 5 7 5
Pb-294 5 2 3 MC 10 5 7 5
Pb-238 - 3 5 -2 MG 82 5 7 5
NP 18/NP 28 7 9 3 MC 89 5 7 5
NP 23 7 9 . 3 HC 90 5 7 5
NP 18 79 3 Mo 5 7 5
RS~4 9. 5 R MC 92 5 7 5
- RS=5 9. 7 - 3 MC 93 5 7 5
RS-9 9 7 3 B-1 5 7 5
RS-37 9 7 3 CsB 7 7 5
DT-55 9 7 '3 CSB 1-2-5 7 7 5
Da-15 9 7 2 CSB 3-1=5 7 7 5
Do=16 9 7 2 CDB 3-1-3 7 7 5
D} 5-6 7 7 3 COB 4=4=4 7
g_ » 7 5
Hyb-45 7 3 2 CSB 14-53 7 7 5
Hyb-4 2 5 2 CDB 15-2-3 7 7 5
Green Gram-1 7 5 3 “Selection-1 7 7 5
Green Mung 7 3 . 3 Selection~7 7 7 5
Green Mung Hyb 7 3 3 Selection-18 7 7 5
. Dha.l:u?aita 2 5 3 Selection-19 7 7 5
Dhalbir 4 7 3 Selection-20 7 7 5
Khaporgaon 7 7 2 Selection~23 7 7 5
Khaporgaon-1 7 5 2 Selection-2/ Vi Vi 5
Jalgson 781 7 5 2 C 2 7 7 5
J=1134 7 7 3 C 4 7 7 5
259714 7 7 3 C 8 7 7 5
27087-2 7 5 7 Cco9 7 7 5
11452 7 3 7 M13 7 7 5
119-52 7 7 3 M 29 7 7 5
~4=3 7 7 P T 156 7 7 5
242 1 5 2 - k-1 7 7 5
Krishana-11 7 5 2 RS-5 9 5 5
Kalaberi 1 R- 2 =2 5 7 27
ADTI 3 5 2 Noo 1"1-2529 7 9 5
Go-1 1 3. 3 No, 214-1 3 5 5
ST-7 3 5 3 No. 224~1 3 5 3
No. 50 3 5 3 No, 225-1 5 3 2
35 A 5 3 ¥.2 No, 225-3 7 5 3
Pb 297 1 3 2 No. 250-1 7 5 5
Early Erect 3 3 2 NP 18 7 7 3
Late Spreading 5 3 2 NP 26 7 7 3
MG 2 9 5 5 D 3.7 7: 7 3
MG 4 9 5 5 D23 7 7. 3.
MG 5 9 5. 5  D-38 7. LA

RO
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Accession : Disease Index Accession H Disease Index
Number $Yellow :Cercos-:Bacter—{ Number sYellow :Cercos-:Bacter=-
smosaic :pora :ial | smosaic :para :ial
: sleaf :blight H sleaf ;blight
ispot : sspot
D 41-9 7 7 3 RS-12 7 5 2
D 51-6 7 7 3 RS-20 7 5 2
D 52-2 7 7 3 RS-38 7 5 2
4"'4"5 9 7 3 7.28n3 7 5 2
No., 25-2 9 5 3 111=52 7 5 2
TB-180 7 5 3 192-1 7 5 2
Mukiant 1-32 9 3 5 14=-AI-11 7 5 2
Calakli 7 5 3 JB-5-36-B 7 5 2
Kandhar1 7 5 3 P 572 3 2 2
Khargaon 7 5 3 P 336-68 7 5 5
Nadhera 7 5 3 P-686 7 7 3
RS-1 7 5 2
RS-5 7 5 2
RS-11 7 5 2
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Fig. 31 . Cercospora canescens

on mungbean.
bottom - lower leaf surface.

Top - upper leaf surface,
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Phaseolus mungo (Urid bean)

Yellow mosaic was severe on the:urid bean gefmplasm at Ludhiana.v With
the exemplary cooperation of Dr. K.B. Singh the material was evaluated
for yellow mosaic resistance.

The data are in Tablel34 .

Tablel134. - Yellow mosaic ratings of germplnsm of Phaseolus mungo
at Ludhiana in 1969,

: Disease * ) " ¢ Digease
Accession No. : _Index X __Accession No. _: Index

49-069-00004 1 49-069-00041 9
5 1 43 1
6 i 44 9
7 1 45 9
8 1 46 9
9 1 47 9
10 1 48 9
12 1 49 9
13 1 50 9
14 1 51 7
15 1. 52 9
17 2 54 9
18 L 55 9
20 1 56 3
21 8 57 3
22 1 5 5
23 A 59 9
25 1 61 9
26 1 62 9
27 1. 63 9
28 1 64 9
29 1. 65 9
30 1. 66 9
31 9. 67. 9
37. 9. 69 9
38" 9. 70 . 9
39 3 71 9
40 9 72 9

* Ekpianation of disease index. 1 = no disease, 2 = trace, 3 = slight
incidence and severity, 4-7 = increasing in incidence and severity,
8 = gevere-very damaging, 9 = dead or nearly dead. .
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f% Accession No. .

49-069-00073

76
78
79
80

99
102
103
105
107
108
109
110
111
112
113
114
115
116
118
119
121
122

't Digease

i Index:

) O

X

Acéession No. .

The following listed material is
from the collection of Dr.K.B.

Singh, P.A.U,, Ludhiana

Kulu No. &

Khargaon No. 3

Kulu No. 3
Kulu 16832

N.P. 14
Kd

WY WY VW

K 1313
Kd-2
Kd-3
Kd-13
Kd-1325
Kd-21
Kd-20
Kd-22

Gwalior-l8

PB-55
PB-57
Kalaberi
K 1947
M1-1

NP 14

K 4861

Krishna 1l1-2

Kd 853
Kd 93822
Kd 9351

Mash sathi

D 6-7

Sindhkheda 1-1

8-2
26-58
M 41-13
35-5
T-21
T-65
T-9

Br 68
Br 61
Br 18
Pb.50
No.55
No. 1766
M 48
M 64
Br 65
M 50
No. 55
M 60
‘No.57
M 47
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Accenston No. '+ s gt

X,

_i/Digease " Y. ' ool oo

sa;ﬂgég3.g

. .'Aceession Noi. '

M46

i o K R e KR 0 B R e

No. 3

G 27
G 30
G 24
G 39
G 36
629
G 22
616
619
G21
610
G 12

G 32
f "Ja:nthu Collection

"’,"‘.‘Fla_’:s:tiﬁIOCaI Jammu
- '*Cb'iléction. No.1l

wwﬂ.Q.l.1.o,auquﬁunuaaoa9.1.1b1‘9.1¢1.1.1.1.1*1.1.1.1.1.1.

T el

Krichna Nagar. loca 1

“Ph'§7
Ph 55

“Ph 49
M”am
4
5
26

GGGGGGGGGGGGGGGGGGGGGG
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.;Leaf ‘crinkle--= :.Urid cultivar T-65 was used in several trials at New
-'Delhi-in"1969 and:was severely damaged by leaf crinkle.

Grafts between healthy and diseased plants were made. In several
instances the healthy plants developed typical leaf crinkle symptoms,
" The healthy plants grew in a screenhouse (40 mesh), and the diseased
‘plants were sprayed with insecticide and miticide when transplanted into
pots. These tests suggest that leaf crinkle of urid and mung is virus
induced. Critical studies on identification of the virus and vector
. should be made and those cultivars which have had low incidence of leaf
‘crinkle (see previous RPIP Progress Reports) should be tested for
resistance under controlled conditions.

New Virus -- A small planting of urid Cultivar T-65 at Kanpur, had 100%
incidence of a virus disease with symptoms like Bean Common Mosaic Virus
(BCMV) . Seed was collected by Dr. S.S. Saxena from the diseased plants
‘and given to RPIP pathologist. We planted the seed in the screenhouse
at New Delhi and several seedlings developed symptoms. The virus wag
mechanically transmitted to Phaseolus mungo (T-65) and P. vulgaris
(Bountiful). The symptoms on urid were as seen at Kanpur. BCMV has
been reported on urid in India (K.C. Shahare and S.P. Raychaudhuri.
Indian Phytopath. 16:316-318). The report does not mention the

symptoms on P. vulgaris, but states that their virus resembled BCMV in
physical properties and host range. Since the virus we found on urid
caused local lesions on P, vulgaris (Bountiful), it is probably not BCMV.
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Pigeon pea - Phytophthora stem blight -

The new disease of pigeon pea mentioned in the 1968'Progrese.Report
has been called Phytophthora stem blight. The pathogen is tentatively
identified as Phytophthora drechsleri Tucker.

A paper entitled Phytophthora Stem Blight of Cajanus cajan has
been written by Williams, Amin and Baldev and submitted to Phytopathology.
The paper describes symptomatology, occurrence, and epiphytotic
potential of the disease; pathogen isolation and identification, and
inoculation techniques. Figures on symptoms and inoculation are
included. A paper on Distinguishing between Phytophthora stem blight
and Fusarium wilt of pigeon pea by Williams will be submitted to
FAO Plant Protection Bulletin for publication. This paper describes
the distinguishing symptoms of the two diseases, and a technique for
screening for resistance to Phytophthora stem blight,

Symptoms of PSB -

Pigeon pea plants are susceptible to Phytophthora stem blight (PSB)
from the seedling to the mature fruit stage. Symptoms are a rapid
wilting of the plant parts above the invasion site; dessication and upward
rolling of leaflets, usually without chlorosis; withering of petioles
and small stems; and dark brown to black necrotic lesions partially to
entirely encircling the stem at the base or up to a meter or more above
soil level. Lesions at the plant base frequently extend 15-20 cm. up
the stem. Necrotic lesions on the upper parts of the plant occur on
the main stem, branches or petioles. They have definite margins, and
initially have a plane surface which later becomes slightly depressed.
They are often centered on a leaf scar and may extend several cm. in
each direction from the apparent invasion site. FExamination of necrotic
areas reveals brown to black discoloration of the bark and cambium, but
the discoloration does not extend deeply into the xylem. Later, xylem
tissue may become discolored and the stem may break at the lesion.

Pathogen isolation - The pathogen can be isolated from PSB diseased
pigeon pea stems. Stem pieces, including a necrotic lesicn and adjacent
symptomless tissue, are washed in running tap water and immersed in
2.6% v/v sodium hypochlorite solution for 3 minutes. Small wedges of
tissue are cut from the symptomless tissue near the lesion edge and
transferred aseptically to sterile slants or plates of potato dextrose

agar. The pathogenicity of the isolates must be tested by inoculating
plgeon pea plants. See Fig., 32 .
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Fig. 32

Inoculation of pigeon pea with Phytophthora drechsleri.

Top-control (left) and inoculated plants, showing lesion
formation. Bottom-The pathogen has spread from a lateral
branch to the main stem,
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‘Inoculation techniques:

Stem inoculation (with and without injury) root dip inoculation and
soil infestation were used in several tests. Soil infestation resulted
in the lowest percentage kill and was not considered an adequate test.
Root dip inoculation was effective, killing all plants. Stem inoculation,
with or without injury, was effective and this technique is adapted to
extensive testing. For this test, the pathogen is isolated by standard
techniques and allowed to grow on potato dextrose agar at 25-30 C. When
the colony covers the plate a 4-5 mm cork borer is used to cut small
discs from the colony. The plant stem can be injured by lightly scraping
with a blade before inoculation if desired. A disc of mycelium with
agar is placed on the plant stem and covered with masking tape to retard
dessication. When temperatures are high, the stem lesion develops rapidly
and is visible above and below the masking tape in 4-5 days. Many plants
so inoculated die within 2 weeks. Inoculated plants that do not develop .
PSB can be reinoculated, but PSB develops more slowly during cool weather.

The effects of inoculation and flood irrigation on the incidence
and spread of Phytophthora stem blight (PSB) were tested in a latin
square design at New Delhi. Variety T-21 pigeon pea was planted on
Aug. 5 with a 25x25 cm plant spacing. The treatments were:

Ireatment Inoculation Flood irrigation

A 12 plants in center inoculated on Sept.22 Oct. 28, 29 Nov.5-8.

B None | Nov. 5-8, with water
from "A"

c None ,the..k

D None Oct: 28, 29

E i2;$lantéﬁiﬁ ceﬁ£§r iﬁ9§ﬁi$ﬁéd ) h Noﬁeﬁ

oﬂ'Sept;'Zz;_

After the disease was established in the inoculated plots, the entire
area was sprinkler irrigated 3 times in 4 days from 4 p.m. until dark. No
significant spread of PSB from sprinkler irrigation was seen.

When tne crop was mature, data on the incidence of PSE was taken and
the location of each diseased plant plotted. No significant pattern of
diseased plants in relation to inoculatad plants or source of flood
irrigation water was evident. The data on disease incidence and yield
are presented in Tablel35,



Table 135 - Effect of inoculation and irrigétion on Phytophthora stem
blight incidence and yield of T-21 pigeon pea at New Delhi.

Treatment IDisease incidencelYield kg/ha.

A. 1Inoculated & flooded 27.3 x* 3200
B. TFlooded with water from "A" 19.8 y 3300
C. Not inoculated, not flooded 14,7 y 3600
D. Not inoculated, flooded 179 y 3500
E. Tnoculadted, not flooded 20.4 y 2800

Treatment c D B E A

Mean Disease

Incidence 14.7 17.9 19.8 20.4 27.3

P : 2 3 4 5

Rp: 5.4 5.7 5.9 5.9 (5%)

* Means followed by a common letter are not different at the 95% confidence
level according to Duncan's multiple range test.

Disease incidence was higher in Treatment A (inoculated and flooded),
than in other Treatments, but the yields were rot correlated with disease
incidence. The Rp and p values are included in Tablel35, to show the
near-significance of Treatments B and E compared to C. The experiment
should be repeated, in a test area where the disease incidence in the
control (C) would be less, and the treatments should be applied earlier
to test their effect on yield.

Resistance to PSB --

Several lines from the Pigeon pea germplasm collection were planted
on July 19 and tested for resistance to PSB at New Delhi. Five plants
of each line were stem inoculated (Sept. 17-20). Data on the inoculation
effect were taken in early Oct. Additional plants from lines Jjudged
Possibly resistant were inoculated in Oct., and data recorded on Nov. 17.

The data are in Table
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Tab1e136. - Relative resistance of pige"”pelﬂgef;éééyygliﬁeegﬁejPhy&dphéﬁefa

. stem ‘blight.

: : ¢ Name of cher :Ratio of diseased
Accession No. : Origin :_variety :plants/Total plants
- 954 U.P., India _ - . » 3/5
-1204 Delhi, India N.P. 12 2/5
-1289 Burma ' NE38-63 3/5
-1294 Pakistan Dacca 38124 5/5
-1589  A.P., India - 5/5
-1944 " - 11/25
-2177 " - 5/5
-2249 " - 2/15
-2353 " - 2/3
-2357 " - 3/15
~2402 " - 2/5
-2425 " - 5/5
-2428 " - 2/5
-2441 " - 2/5
=2449 " - 1/5
-2520 " = 4/5
-2590 " - 5/5
-2618 " - 4/5
-2676 " - 2/5
-2683 " - 5/5
-2691 n - 13/25
-2703 " - 12/25
-2733 " - 4/5
-2780 " - 4/5
-2783 " - 3/5
-2798 " - 3/5
-2887 " L - 3/5
-2908 Maharashtra, India- - 3/15

‘% The first five digits, coding crop and origin, of the accession numbers
. are not listed. For additional information see Germplasm Collection,

Pigeon peas by RPIP,
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X YName of thelRatio of diseased

Accession No.X Origin Jvariety Xplaats/Total plants
-2924 Maharashtra, India - 3/5
-3662 Bihar, India - 3/5
~4557 Maharashtra, India D.T.202 5/5
~4571 Maharashtra, India 251-13-2T 5/5
~4649 Jabalpur, India 1-30 2/5
-4657 " T-56-310 4/5
-4658 " T-56-42 4/5
~4:664 " E.B.3 3/5
~4665 " Nizamabad,India 2/5

" -4678 Mysore, India Tur 13-3 5/5
-4706 " Tur Baralli
372-16-2-1 5/15
4714 " Tur 72 4/s
~4723 " Tri carpet 1-2 4/5
-4739 " Niphad Local
white 7 3/5
-4783 " 14-2 5/5
-4812 Bihar, India 6230-1 5/5
=4999 Maharashtra, India I.P.16 Red 5/5
-5001 " I.P.24-51 Red 5/5
-5002 " I.p,51 4/5
-5004 " 1.P. 3/5
-5009 " 1.P.80 Red 5/5
-5012 " I.P. Red grain B 2/5
-5013 " I.P.Yellow grain B 4/5
-5016 " D.K. A-19 5/5
-5020 " Irdi-3-36-5-13-3 5/5
-5021 " Shinding-~6-36-
5-32-2 5/5
-5040 " BR-59 5/5
-5043 " Madras-37 3/5
-5071 " N-24 3/5
~4758 Bihar, India BR-183-5 5/5
-4785 Rajashthan, India 5-3 2/5
-4839 U.P., India 15/65/2A-3 5/5
-1052 Andhra Pradesh,India R.G.72 2/5
-1060 Bihar, India B.R.60 4/5
-1518 " B-7 5/5
~1519 " T-7 16/25
-1520 " T=-17 2/5
-1521. " 1-21 5/15
-1522 " GWL-~3 3/5
~1523 " 7-8 5/5
-1524 m 2E 5/5
~1525 n c-11 5/5
1526, " N-84 12/15
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Accession No. J Origin

Bihar, India
n

-1527
-1528
-1529
-1530
-1531
-1532
-1533
31534
-1537
-1538
-1539
-1541
-3725
-3726
-3727
-3728
-3729
-3731
-3732
-3739
-3740
-3741
-3743
=3747
-3748
-3752
-3753
-3754
=3756
~3757
-3758
-3761
-3762
-3764
-3799
-3986
-3993
-4037
-4169
-4174
-4390
=4397
=4412
=4415
-44438
-4449
=4450
=4451
-4455
~4456

-4458

~4460

X

West Bengal, India
1"

Brazil

West Bengal, India
1"

Andhra Pradesh,India
"

Coimbatore, India
1]

Maharashtra, India
n

X Name of the
Y__variety

XRatio of diseased

YPlants/Total Plants

N-290-21
PT301
NPWR-15
S-101
5$-103
No.148
NP-69
T.V.R.15-15
ST-1
R.G.434
S.A.-1
NP-24
D-74

B-33
Brazil P-2
9-B

RG37

T-48

T-76
Jaipur-2
E-7

No.?7

E-11

T-4-B
F-184
Akola Local
Jaipur-1l
WB-62

T-54

E-9-2

T-72

1141 Red gram
T-1 Kanpur
T-5B
Khargaon-2
R.G.104
R.G.123
Adoni
VZM488
PLS200
N=6-2

NP-4

HY-11

T~10

T-6=-C
K-132

66-K
G.D.M,2
Arhar-132
T-36

T-26

T-35
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3/5
2/5
3/5
5/5
4/5
4/5
5/5
14/27
5/5
5/5
3/5
5/5
5/5
4/5
2/15
5/5
5/5
4/5
4/5
4/5
5/5
5/5
3/5
2/5
3/5
4/5
4/5
2/5
3/5
5/5
3/5
10/15
5/5
5/5
3/5
5/5
3/5
5/5
5/5
5/5
5/5
5/5
5/5
575
5/5
5/5
4/5
5/5
4/5
5/15
4/5
5/5



Name of the IR
Accession No.) Origin 3 e Torns proa

sdot Maharashtra_gihdi variefs JPlants/Total Plants
462 r , a No.282-7 4/5
~4466 " 3252'29 pyH
4467 " Py A
waer " atur-4 5/5
g8 " Patur-14 4/5
e e
an " iy ;A 7/10
4472 " T-2§ /e
~4474 " N-85-2 A
-4477 " T-30 Py
=4479 " Hy-4 s
-4480 " Hy-3 i
-4481 " Hy-2 fors
-4482 " Su y b
B2 ) avanti 9/20
o " §°§§18d white 10/20
e " . 11/20
4500 " EC16209 6/20
e " Kanpur-14 7/10
i1 " Kfllon-23 3/5
hs23 " T'pur 2-7 3/5
-4575 " PING iy
~4596 Assam, India . W
T4596 m, Tno-16 4/5
-4629 " gg:zg WH
-4639 " NP-62 H
:2222 Jaba&pur, India I1-30 Z;g
- s E-6-3

-ngf Mysoge, India Tur-8 g;iS
o ) NP -64 3/5
-4737 " §:r127 i
Jhiad “ y | - 4/5
:23?; ga:ara;htra, India M4 g;g
Sor2 M;h.’ ;dia Fatehabad local 3/5
4993 arashtra, India N-74 5/15
-5033 " gggin-7 3/15
3o - 7/15
-5113 Mysoze, India M-7-E-Arbhavi 3/5
3118 " Kolaba-2-18-1 4/5
-2 | gur 127 2/5
-1079 Gujarat, India v HH
-1088 Madras ’India gurat P H

- ’ adras-17

_%;gg Andhﬁa Pradesh,India - gfg
11l " - 4/15
-1907 " e

- =1931 " . AE
-2059 " ) WE
-2150 " - 43
-2161 " - e
-2192 " - i
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Accession No.

X
Origin

X Name of the
Y variety

JRatio of diseased
YPlants/Total Plants

-3746 West Bengal, India Kakai-1/3 Not inoculated
-3840 " EC13693 5/5
-=3930 A.P., India R.G.64 3/5
-3970 " R.G.34 12/15
-3986 " R.G.104 2/5
~-3993 " R.G.123 5/5
-4390 Maharashtra,India N-6-2 4/5
-4392 " X-2Z 6/15
-4397 " NP -4 3/5
~4401 n D-19 2/5
<4410 n T-22 3/3
4412 " Hy-11 5/5
-4415 " T-10 2/5
4419 | " T-31 5/15
~4422 " T-4-A 5/5
-4436 " NPC-38-3-1 5/5
-4445 " NPC-16 4/5
-4455 " Arhar-132 4/5
~4465 " N.256-29 4/5
~4466 " Hy-5 5/5
-4468 " Paturléd 5/5
-4477 " T-30 5/5
#4482 " Savanti 2/5
~4483 " Baigani 5/5
-4484 " Mottled white 4/5
-4492 " Hyderabad 5/5
-4500 " EC-16209 5/5
=4523 " T'pur 2-7 5/5
-4542 " D.T.73 415
"=4548 " D.T.137 4/5
~4553 " D.T.185 3/5
-4554 " D.T.187 3/5

The information in Table 136 should be used for preliminary
judgement. Accession numbers -2249, -2357, -2449, -2908, -3727 and
-4419 may have usable resistance to PSB and should be tested again
by stem inoculation and in infested soil with flood irrigation. Any
line otherwise of interest should be tested for PSB resistance.
Variation in resistance to PSB within a given line should be tested
by reinoculation of plants and inoculation of selfed single plant
progenies.

Stem inoculation is a severe test, but should be used until
possible sources of resistance are exhausted. Any field soil in-
festation procedure, on "sick plots", will result in too great a
probability of accepting susceptible plants as resistant unless the
tests are repeated. Test plants should be inoculated early in the
season while temperatures are high.
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Pigeon pea - Fusarium wilt :- Reports of susceptibility of "wilt-resistant"
varieties of pigeon pea when planted in locations other than where developed,
suggest variation in pathogenicity of the causal fungus (Fusarium udum). The
discovery of Phytophthora stem blight of pigeon pea (PSB), with gross symptoms
similar to those of Fusarium wilt, may explain some cases of "breaking' of
wilt resistance. A variety need not be resistant to PSB if resistant to

wilt. If the two diseases are not distinguished and PSB is prevalent, wilt
resistance appears tc have failed. It is imperative that the two diseases

be treated separately in breedins programs.

We tested several isolates of Fusarium udum for pathogenicity to several
varieties of pigeon pea. The results are in Table 137 and 138 .

Table137, - Disease incidence in seveval varieties of pigeon pea inoculated
with 9 isolates of Fusarium udum.

X Varieties
Igolates YST-1 : T-21 :RG-72  : N-%4 : sS-101 : C-11 :NPWR-15 : S-103
509 100% 95 93 83 10 25 3 0
631 85 100 98 83 13 13 3 0
585 83 100 68 85 10 20 15 8
266 93 58 60 85 20 20 20 15
381 88 60 93 58 25 0 8 15
695 83 100 78 68 8 30 8 0
150 65 45 73 - 72 38 0 23 30
309 48 63 68 35 15 0 3 13
746 45 58 53 45 8 0 5 10
N-1 9 0 0 9 4 0 0 0
Control 8 0 0 0 0 8 0 0

* Percentage of plants killed. F test for varieties, isolates and
varieties x isolates interaction indicated significance at the 1%
level. Differences in means of 33% are significant at 5% level.

From the data in Table137 , cultivars S-101, C-11, NPWR-15 and S$-103
can be classified as having ugseful resistance to Fusarium wilt, but
none are immune. Making single plant selections, and testing the progeny
under severe wilt conditions, could probably -produce cultivars having more
resistance. Such selections and testing will probably have to be done by
soil infestation.
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B isola_te N-‘l' is interesting because it was highly pé‘t_hb"gjé;iic';w‘h‘éh
first made and is now essentially non-pathogenic. Isolates 309 and -
746 are definitely less pathogenic than 509. :

Table138, - Digease incidence in 3 varieties of pigeon pea inoculated
with 24 isolates of Fusarium udum,

X Variety

Isolate No. X c-11 X  T-zi Y ___NPWR-15

8 14% 0 [
99 ' 0 67 g
154 18 33 38
218 0 44 11
219 0 11 10
243 0 29 21
277 0 38 4
284 o 25 0
316 0 67 10
329 0 22 50
375 17 11 7
501 0 55 0
522 0 38 0
542 14 88 11
553 25 100 25
572 0 40 9
623 50. 80 8
641 8 50 7
688 0 13 25
700 88 50 43
715 0 13 25
717 17 .50 LG40 .
732 0 14 0
736 0 44 0
Control 0 19 8

* Percentage of plants ld.iled, Test Wasinot repli cated

The data from a non replicated test in Table 138 sliow extreme
variation in pathogenicity of isolates. Isolate 329 is non-pathogenic
to C-11 and highly pathogenic to WR-15, isolate 623 is converse, and
isolate 700 is highly pathogenic to both varieties.
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The data in Tablel37and138 are not sufficiently extensive or precise
to show how many races there are of the pathogen, their distribution, or
information on genes involved in resistance. They do show that testing
for resistance in a breeding program must be done carefully, if the
resulting variety is to be resistant to many isolates. Diseased plant
material for establishing wilt-sick plots should be taken from as many
varieties as possible, and a large proportion of it should come from
"resistant” varieties. New material should be added each year because
of the selective factor for saprophytic growth of the pathogen.

Wiltt-sick plots are a poor second choice to inoculation for a breeding
program., The distribution of pathogenic races within an area should be
learned and new cultivars should contain resistance to all those races and
as many other known races as possible. Development of new races should be
expected, requiring new varieties.

Pigeon pea - Soil treatment : In 1968, a planting of pigeon pea
cultivar T-21 at Hyderabad grew poorly. The soil was reportedly infested
with nematodes. We used Nemagon (2 gal./acre), UD (20 gal/A) and methyl
bromide (2 1bs/150 sq. ft.) in a replicated test for nematode control.
Soil treatment was done on March 12 and cultivars pigeon pea T-21, Mung
T-6009 and Urid T " planted on April 22. No treatment was better than
the controls, but methyl bromide was severely phytotoxic to all 3 crops,
although planting was done about 5 weeks after treatment. Soil samples
from all plots were screened in the Nematology division at IARI. No
serious nematode populations were found.

202



K.E. Gibson* - RPIP
"AJK. Raina - RPIP
Veena Motwani -~ - RPIP
H.P. Saxena - AICPP/IARI
Amrit Fhokela . - AICPP/TART
Yashbir Sineh## - ATCPP/TART

 SUMMARY

Rabi 1968-60

. During the last 2 months of 1968 and First 4 months of 1969 3 field

trials were conducted. Of these two were at New Delhi and one at Hyderabad.
The screening of chickpea germplasm for possible resistance to pod~borer
~and aphids was done at IARI fields at New Delhi as also was the trial for
the control of leaf miner and aphids in peas. A trial for ‘the control of
thrips and pod borers in Pigeon pea was conducted at Hyderabad. Besides
these vrotective Sprays were applied to chickpeas, Lathyrus and lentils at
New Delhi against aphids. 50 lines of chickpeas, selected from last years
screening program were planted for further testing, These were lost due to
-.highly saline land. However a germplasm planting cf plant breeders, consis-
ting of 1307 lines was screened for resistance to cutworms and aphids. Seven
promising lines were found., A second screening for pod borers was not posei-~
ble becauce the entire plot received a protective spray against the increas-~
ing menace of aphids, . e

In pea leaf miner and aphid contiol trial, 4 insecticides were used,
Metasystox at } lb/acre proved to be the most effective in this experiment,

There were 9 treatments against thrips and pod-borers in pigeon peas at
Hyderabad. Diazinon and Metasystox at 1 1b/acre and 4 1b/acre respectively
were the best for thrips, whereas DDT + Thiodan at 1 1b-of each/acre gave
very good control of the various pod borers. The highest yield was obtained
in plots treated with DpT 1 1b/acre,

Kharif 1969

During the 1969 Kharif Season, 4 field trials were conducted; all at
IARI fields in New Delhi, 1In the first trial 4 insecticides were tested for
the control of bruchids in the field, Mungbeans (Phaseolus aureus) were
planted for this purpose. The experiment hag two sets of plots; one set
was sprayed once and the Second set recefved 2 Sprays. Acombination of
DDT 0.2% and Thiodan 0.05% gave the most elthough not very effective control

¥ Left India July 1949, L
- Joined the Project.on Sept,. 30, 1969,
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i IS : o 'u,: : .‘5 .
- There were enough adults to build up a large population with;h h.f¢w=mopths,
This trial should be repeated. S

Insect pathogenic fungi cultures ie., Beauveria and Metarrhizitm yrebe
secured f{rom the U.S.A. for use in experiments for the control of thé pulse
beetle Madurasia obscurellsa Jacoby. Mungbeans planted for this trial were
dusted with the spores in replicated plots, Unfortunately the experiment could
not be continued. Co :

367 lines of cowpea ger plasm were screened for possible resisteacs to
various insects, Two screenings were made; one assessing them for se
beetle, and jassids infestation and damage and a second one for ped borer
damage at the time of harvest., A few promising lines were identified 41th-
ough none of them. exhibited resistance to the pilse beetle and the jassid.

4 lines had no pod borer damage, : Y

The fourth experiment was to study the effect of date of sowing on dnsect
infestation in mng beans, Four planting dates at weekly intervals were
used. Observations were taken every week. There was no significant effect
of sowing date on pulse beetle infestation. The pod borer damage in the four
sowings ranged from 1.7 to 2.9%. 3

Laboratory studies were conducted on different aspects of bruchids.,
Detailed biological studies of the three species of Callosobruchus ieﬁ_
C. maculatus, C. chinensis ang C. analis were conducted, Observatidng fecorded
were total number of 6ggs laid by a female, eggs laid on each day, develop~
mental period and mortality of eggs laid on Successive days and ifiterspe¢ific
competition between the three species. Studies were conducted on mug bean
seed at 30% and 70% R.H. 3

L3
A gimple method wag developed to find selective preference of BricHids
for different pulses, Seventeen varieties of urdbeeans (Phaseolus mupgd)
were used in tests with C. maculatus using this method, Although .none of the
varieties proved resistant, Mash 35-5 was least prefered by these bruchids

three varieties of each pulse, The primary purpose was to test the préference
for egg laying and to check a possible correlation with further development, ¢
The results are being analysed staiistically, : : ‘

During earlier studies s strain of chickpes, G 109-1, appeared to be
resistant to bruchids in storage. To confirm this 14 standard verieties in
addition to this strain were tested against the th-ee species of Qgglogoﬁggchgs.
Two different methods were used, single choice and selective preference, .

This work has shown that the strain 109-1 is fairly resistant to a1l three

species. The nature of resistance sppears to be in the physical characteri-
stics of the seed coat, . ‘ =
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Iﬂ another experiment the effect of bruchid infestation on germination
of 7 pulses was tested. The studies showed that different pulses behave
differently, depending primarily on seed size and the insect species involved.

Efficacy of different insecticides was tested against C. chinensis in
stored pulses in another experiment. Six insecticides, Bromodan 5% Dust at
1 gm/kg, Bromodan 50% WP at 0.1 gm/kg, Malathion 5% Dust at 0.2 gn/kg, DDT
5% Dust and BHC 5% Dust, both at 4 gms/kg and Neem seed powder at 2 gns/kg.
Malathion and DDT were quite effective, with the latter giving 100% control.
Bromodan, BHC and Neem seed were ineffective.

A survey of the pulse fields in various parts of the country yeilded about
a dozen bruchid species, some of which are definitely associated with pulses
in the field. Most of these are new records from India.

An abnormal form of C. maculatus reported from various parts of the
world including India was found in cultures of this species. Some observa-
tions on this form were recorded and have been submitted for publication,

A lentil variety from Hamadan, Iran, reported as resistant to bruchids
was tested. It was found that the Indian strain of C. maculatus used does
not attack any lentil seed., The Iran variety was however found susceptible
to both C. chinensis and C. analis,

Biology of the blue butterfly Euchrysops cnejus (Fab) a serious pest of

kharif pulses, was studied in the laboratory. The species infesting pigeon-~

peas is a different one, identified as Lampides boeticus Lin, (Identifi-
cations by the Taxonomist, IART, New Delhi;.

Black-light trap for collection of insects in pulse fields was continued
during the earlier part of the year,

Different places in north and north eastern India were visited to
observe insect damage to pulse crops in the kharif season. Of the pulse
beetle complex Madurasia obscurells was chiefly responsible for the damage
in mngbeans, urdbeans and cowpeas.,
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“Rabi 1968-69
S Objective ;' :Screening chickpea germplasm fbf‘iéSiétéﬁcéj%b:pﬁd" f
borer and' aphid, - '

During the rabi season of 1967-68, 918 lines of chickpea were planted
for screening against various insects particularly the pod borer (Heliothis
armigera). The assessment was done on the basis of pod damage at the time
of harvest. 50 lines, all having less than'5% pod damage were selected
from these. These were planted again in 1968 in single rows 15 feet long,
This crop however failed early in the season due to high salinity in the
goil,

Tablel39, Pod deamage in selected lines of

chickpea germplasm, New Delhi,
Rabi, 1967-68,

Accession No.) % Pod | Accession No, I #Pod ] Accession No, ! % Pod

| damage, | I _damage, | I damage,

12-069-00095 4.4 12-069-00565 3.4 12-069-01305 2.6
12-069~0C107 0.6 12-069,~0058¢ 3.8 12-069-01321 2.5
12-069-00191 0.0 12-069-00615 0.0 12-069-01343 0.0
12-069-002/2 3.7 12-069--00635 be2 12~069~-01699 341
12-069-00298 0.0 12-069-00743 3.1 12-071-04128 L7
12-069-00299 43 12-100-00833 0.0 12-071-04251 4.0
12-069-00301 3.2 12-069-00869 2.4 12-071-04277 Leb
12-069-00307 4.9 12-113-00995 FAN:) 12-071-04285 4.8
12-069-00325 5.0 12-069-01134 4.6 12-~071-04558 2.0
12-069-00333 AN 12~069-01151 1.7 12-071-04920 bl
12-069-0033/, 1.7 12-069-01164 440 12-071-C4970 2.5
12-069-00338 2.3 12-069-01182 3.8 12-071-04985 L9
12-069~00351 2.6 12-069-01191 0.0 12-071-04986 L7
12-069-00365 43 12-069 01194, 3.3 12-069-06052 2.6
12~069~00448 3.9 12-069-01254 0.0 12-069-06058 L7
12~069-00481 3.2 12-069-01256 0.9 12-059-06062 3.8
12-069-00514, 2.0 12-069~01264, 3.2

Instead 1307 germplasm lines in the breeding nursery were evaluated
for insect resistance. Three plants at a distance of 1 meter irom each
other were selected in each row and tagged., The first screening was done
about the middle of February 1969 when the plants were in flowering stage.
This was primarily for tolerance or resistance to the aphid Aphis craceivora
Koch, and the cut-worm Agrotis ypsilon Rott. The aphid population was fairly
high, 138 lines were found to be aphid free., Of these the following 7 lines

gggng cut-worm damage, either to the branches or to the pods if these were
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Teble 140, Germplasm lines of chickpea without aphid or cutworm damage.

Accession No. Origin

12-069-01178 Indie, Kanpur (U.P.)
12-069-01574 India, Kanpur (U.P.)
12-071=02149 Iran,

12-071-04746 Iran.

12-071-04781 Iran,

12~071-04920 Iran,

12-069-06218 India, (U.P.)

Subsequent observations could not be taken since the field received
a protective spray of Diazinon agsinst increasing aphid populations,

Iv will be worthwhile to test tne 50 lines from the 1967-68 screening
as well as the ebove 7 lines preferably in replicated plots, to verify the
resistance observed.

2, Objective : To determine the effectiveness of various ingectici-
des, for the control of pea leaf miner (Phytomyza
horticola Gourean) and aphids Aphis craccivora Koch.
(black species) and (Macrosiphum pisum) (Harris).
(green species).

The pea leaf miner is a common pest of peas in India, The leaves of
the pea plants are mined from the time the plants are very young by the
larvae of this insect. As many as 7 larvee have been found in a single
leaf. During the peak infestation 70~80% of the leaves are mined., Besides
leaf miners two species of aphids were also found to cause damage to the
pea plants. The field trial for the control of these pests was laid out in
mid-December 1968. Bonneville variety of pea was used. Each plot was four
rows 15 feet long. Four insecticides, Dipterex, % lb., Diazinon, 1 1b.,
Dimethoate, + 1b. and Matasystox, % lb. per acre were tested. Each treat-
ment was replicated 4 times. First observations were made on February 7,
and the first spray application given on the next day. The second obser-
vation was made on February 23, and the second spray applied on lMarch 7.
For the purpose of observations, / plants were selected in each row and the
total number of leaves, number of leaves with leaf miner and number of black
and green aphid colonies counted, The experiment was not continued further.
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Table 141 Observations on infestation and control of pea leaf miner and
- 2 species of aphids; before and 15 days after spray, New Delhi,
Rabi, 1968-69. :

Treatment. {No, of] Leaf Miner, ! Black aphid | Green aphid
Iplants|Before-spray]15 days afteriNo, of colonies|No, of colonies
Iexami—}No. of:% of | spray. [Before :15 daysfBefore :15 days
Ined. [leaves:leav-No, of:% of spray. :after- {spray, :after-
| Jexami-:es  [leaves:leav- | :spray. | sspray.
) Ined, :infe-]exami-:es I : i :

X :sted,[ned. :infes-| : i :
I : | sted, | : } :

Dipterex 64 1156 8.7 2096 3.6 64 236 6 39

Diazinon 64 1021 8.2 193, 3.9 53 137 3 46

Dimethoate 64 1337 8.1 2846 2.0 67 114 7 22

Metasystox 64 1107 8.5 2139 1.4 56 65 3 13

Check 64, 1453 7.9 291, 9.4 60 332 5 67

Dimethoate or Rogor caused phytotoxicity to the plants immediately
after the first spray. The plants however recovered., First observation
before spraying indicated that an average 8.3% of the leaves were infested
with the leaf miner. The aphid infestation was not very high, being about
1 colony per plant. Fifteen days after the first spray the incidence of the
leaf miner was the lowest, ie. 1.4% in plots sprayed with Metasystox, while
it was highest, ie, 9.4% in the control. There was also a significent dec~
rease in aphid population, in the Metasystox treated plots, compared to the
aphid build-up in the other plots.,

Even though the experiment was not continued, it is expected that 2-3
sprays of Metasystox at 4 1b/acre would be needed to give effective control
of the lesf miner as well as the aphids. The sprays should be given every
three weeks, starting when the plants are about one month old.,

3. Objective : To evaluate different insecticides for the control
of thrips and pod borers in pigeon peas,

The thrip Taeniothrips nigricornis Schmitz is very common among the
blooms of pigeonpea, all over India, There is a doubt regarding its role
as a potential pest of this crop. However, since as meny as 63 thrips were
found in a single flower, it is considered that such high populations would
definitely be doing come damage to the developing pod, Pod borerg of pigeon
peas are most important pests and are known to reduce yeilds considerably,
Three of these, Heliothis armi era, Agromyza obtusa coq. and Exelastis
atomosa W, are serious and wide spread, A field trial for control of both
thrips and pod borers was conducted at Hyderabad,
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The crop was sown on July 21, 1968. There were 30 plots,
each 4 rows wide and 50 feet long. Nine different insecticide treatments
were used besides the control, Rach treatment was replicated 3 times,

The plots received 3 sprays on 10 and 2/, October, and 9 November, 1968,
Samples of blooms were picked on 24 October, immediately following the
Second spray, preserved in alcohol and the thrips later counted from these,
The population was lowest in Diazinon, Metasystox and DDT + Diazinon
treated plcts. The other treatments were not significantly different

from the control.

On 4 December, pod samples were collected at random from
all plots and examined for pod borer damage. 1200 pods were examined
from each of the -0 treatments. These were later threshed and the seed
examined for _amsge,

Table 142, Pod and seed damage and yeild from thrip and pod borer
control trial in pigeon pea, Hyderabad, 1968-69,

direatment. b.of pods & of seed Seed vield Seed yield
damaged. damaged, gms/treatment, éﬁsZElant

(aver, about

500 plants.)

DDT 1 1b,/acre 1.5 0.06 18,946 38,6
Diazinon 11b,/acre 6,5 0.24 14,760 27.0
Metasystox % 1b,/ac, 3.3 0.06 17,353 32.3
Dimethoate % 1b./ac. 7.3 0.19 15,495 29.0
Carbaryl 1% lb./ac. 0.9 0.03 10,409 20,0
Thiodan 11lb./acre Te1 0.06 13,482 25.4
DDT + Diazinon

1 1b, + 1 1b,/acre 1.9 0.02 16,213 30,1
DDT + Thiodan

1 1b, + 1 1b./acre 0.4 0.02 13,410 25,3
Carbaryl + Thiodan

1% 1b, + 1 1b,/acre 0.5 0. 0 10,883 20,0
Untreated check, 11.0 0.63 14,673 R7.6

s Table 142 shows that DDT and Thiodan, alone or in combination,
seem to be promising treatments for checking damage by this insect complex,
Carbaryl both alone and in combination with Thiodan also appears to have
been quite effective, The least damage is shown consistently where a
combination of 2 insecticides was vsed, but whether the amount of reduction
below the level of some of the better single insecticides, is worth the
increased cost, remains to be Seen. The greatest amount of damage on pods
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and seeds, was shown by the untreated check.

The two lowest yields were obtained with Carbaryl alone or
in combination with Thiodan. In the Kharif season of 1967, Carbaryl, when
used for the control of pulse beetle on mungbeans, urdbeans and cowpeas
showed considerable Phytotoxicity. Although the climatic conditions during
the present experiment were different, as was also the crop, and the plants
at sprey time were well established, the results may be symptoms of an
insidious phytotoxiecity. This should be further investigated,

Kharif - 1969.

1, Objective : Pre-harvest Bruchid control trial.
It has been established that field infestation of bruchids is an important
source of infestation of stored seed, or in other words the initial
infestation many times comes almost certainly from the fields, This is
also supported by the fact that appreciable numbers of adults of
Callosobruchus maculatus and C., chinensis were swept from the fields of
covpeas, mungbeans and urdbeans. Cnce this infestation from the fields
ic checked and the seed stored under sanitary conditions without any chances
of subsequent infestation it is very much possible to keep the seed free of
bruchids, With this objective a field trial was laid to find the most
effective insecticides and the number of sprays needed to give an effective
control of the insect.

Four insecticides, DDT at 0.2%, Lindane at 0,1%, Thiodan 0,1%
and DDT + Thiodan at 0.2 + 0.05% respectively were used. The plots measured
5x3 meters. The experiment was devided into two sets, one was sprayed only
once while the other received two sprays. Sowing was done on July 10, 1969,
using T, variety of mungbean. The first spray was applied on Sept. 3,

(only to one set) and the second on Sept. 18, (to both sets); 55 and 70 days
respectively after sowing. Pods were picked twice; on Sept. 30 and Oct. 15.
From the first picking 250 grams of seed from each plot was stored in plastic
jars with screw caps. Similarly from the second picking 125 grams of seed
from each plot were kept. Observations of these jars were taken after one
and two months of storage and the adult bruchids removed, separated into
verious species and counted.

Table 143, Average number of Bruchid adults recovered after one and two
months of seed storage, from mungbean seed of first picking
after one spray treatment in field, New Delhi, 1969.

Treatment. | One month § Two months

! C. macvlatus C. chinensis | C. maculatus C. chinensis
bDDT, 2.00 10.75 8.50 5.00
Lindane, 18.50 13.25 35,00 86,00
Thiodan, 24425 23,00 3.25 312.75
DD™Thiodan. 3,75 8.50 24475 41,00
Control, 30.25 119 .75 164,425 429,00
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It is evident from Table 143 that although most of the treatments are
significantly different from the control, the populations in these are
sufficient to build up a high infestation, '

Table 144.  Average number of Bruchid adults recovered after one and
two months of seed storage, from mung bean seed of first
picking after two spray treatments in the field, New Delhi.,

1969,
( One Month ) | "~ ( Two Months.)
Treatment. |C. maculatus C. chinensis | C. maculatus C. chinensis
DDT, ‘ 125 2.50 21,25 112,25
Lindane. 28,50 89.50 195.00 172,25
Thiodan, 3425 5.75 52450 51425
DDT + Thiodan, 0.75 1,00 5.75 0,00

Control, ' 16,75 56.25 71.75 163.00

The results in Table 144 show some positive differences
attributable to two applications of the ‘combination DDT + Thiodan.
Although a few adults of C. maculetus were still present after two months
perhaps a third spray might provide still better control. The seed stored
from the second picking had very few bruchids, The results of observations
on these are summarised in Table 145 ,

Table 145, Average number of bruchid adults recovered after one and two
months of storage from mungbeans seed of second picking after one and two
spray treatments in field, New Delhi, 1969,

I ( One spray.) ] ( Two sprays.)
Treatment. {One month Two months j One month Two months
{Cemac. C.ch, C.mac. C.ch, §C. mac. C, ch, C. mac, C,. ch,

] §

DDT, 0.50 0,00 0,00 0.00 0,50 0,25 0.00 0,00
Lindane, 0.25 0.50 0.00 23,25 0,00 0.25 0.00  0