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INDIAN COUNCIL OF AGRICULTURAL RESEARCH

THIRD WORKSHOP CONFERENCE ON PULSE’ CROPS

Dates: February 3, 4 and 5, 1969

Location: Indian Agricultural Research Institute, New Delhi
AGENDA

Monday, February 3, 1969:

0930 -~ 1030 Commencing Session.
Dr. A.B. Joshi

Chairman -
Welcome address - Dr. H.K. Jaip
Chairman's remarks - _Dr. A.B. Joshi

Vote of thanks Shri S, Ramanuj

1030 - 1100 Coffee Break

1100 - 1330 Porenoon Session (Plant Breeding & Genetics)

Chairman - Dr. H.K. Jain
Convenor - Shri S. Ramanujam
1. Report on the results of the All -~ Shri Daljit Singh
India Coordinated Trials 1967-68 Shri R.B. Mehra
2. Progress in the collection, - Dr. Kennéch H. Evans

introduction and evaluation
of germ plasm of pulse crops.

3. Report on the progress of - Dr. L.M. Jeswani
work (including basic work, Dr. V.R. Gadwal
initial -evaluation trials, Dr. K.B. Singh
breeding work, isolation of Dr. D. Mukherjee
donor parents other specific Dr. R.C. Misxa
problems etc.) at different Dr. J.P. Shrivastave
-gtations: ' Dr. S. Chandra

Dr. P.C. Doloi
‘a) Arhar
b) Mung and Urd
¢) Gram

d) Other pulses
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1430 - 1700 Afternoon Session (Agronomy & Microbiology)

Chairman - Prof, S. Sen
Convenor - Dr. 'S.L. Chéudhury
1. Coordinated Agronomic Trials - - Dr. Robert J. Davis

2. Report on spacific phases of
* research-conducted at agronomic
section of pulse project:

a) Ridging‘ixperhmencs on - Dr. B.M., Sharma
Kharif pulses.



b) Report of 1967-68 rabi
trials.

¢) Herbicide and Foliar Spray
Trials.

d) Report of 1968 summer pulse
trials,

e) Report of 1968 kharif pulse
trials.,

£f) Report of 1968 arhar trials

3. Overell sumsarizetion of
research conducted by agronomic
section of pulse project.

4. Report of egronomic investi-
gations conducted by different
stations in 1967-68.
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in Pulse Crops:

6. Results of coordinated
microbiological trials.

7. Improving the efficlency of

rhizobial strains for pulse
crops
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1330 - 1430
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Lunch Break
Afternoon Session (Plant Breeding & Genetics Contd.)
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—— ¢
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Report of Chairman of working groups.

Closing remarks by Dr. A.B. Joshi.
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Monday 3rd Februery: Forenoon Session
PLANT BREEDING AND GENETICS

The Inaugural session of the Workshop was presided over by
Dr. A.B. Joshi, Deputy Director General (Crops) of the Indian Council
of Agricultural Research. Dr. H.K. Jain, Head, Division of Genetics,
welcoming the delegates to the Workshop, on behalf of the Director
of the Institute, pointed out that though pulses were of great
importance, especislly in vegetarian diets, comparatively little
attention has been paid to the amelioration of such crops. He
emphasized the need to remedy this situation and noted that some
hopeful results had been alrcady obtained at the I.A.R.I. and other
centres, especially in the development of short duretion varieties
of pulse crops which could be fitted into intensive multiple cropping
systems. Dr. Joshi, in his Insugural address, underlined the
importance of the coordinated approach towards solving the many-
faceted problems met with in crop improvement. He pointed out that
the comparative position of pulses was becoming weaker in the face of
the increasing productivity of the cereals and emphasized the need
for concerted efforts to achieve a similar increase in productivity
of the pulse crops. He expressed his confidence that a coordinated
approach would lead to fruitful results. Dr. van Schaik, Coordinator,
Regional Puls. Improvement Project, USAID, mentioned that Shri Ramanujsm
had recently taken position as Coordinator in the All India Coordinat.d
Pulse Project; he also expressed the hope that the dzliberations of
this workshop would lcad to a much needed intensification of the work
on pulse improvement. Proposing a vote of thanks, Shri Ramanujem
thanked Dr. Joshi for finding time to be present at the Workshoy and
Dr. Jain for his words of welcome and the various fecilities given.
He also expressed his gratefulness to Dr. Peter H. van Schaik,
Coordinator, RPIP, for his cooperation in making the arrangements
for the workshop and to the delegates from the varicus States who had
arranged to attend the workshop inspite of the extremely short notice.

After a short coffee break, the Workshop reconvened under the
chairmanship of Dr. H.K. Jain. Shri Daljit Singh, £.I.C.P.P.,
presented the results of the coordinated varietal trials on mung,
urd and cowpee conducted under the project in 1968 kharif. He
pointed out that the proportion of trials in respect of which data
had been received was disappointing end further that, at many
cencres, all the varieties had not been included. Though the varietal
differences had turned out to be significant in most of the trisls,
there was wide variability as shown by the coefficient of variability
being as high as 100% in some cases. He then summarized the data
on trials conducted in kharif 1968 in respect of mung, urd and cowpea
and evaluated the varieties on the basis of their overall performance
in the various locations. There was some discussion on the validity
of such overall assessment of varieties and the opirion was expressed
that statewise or zonewlse appraisal would be desirzble. ‘Shri Ramanujam
pointed out that the approach here was to assess in z preliminary way,
the overall adaptability of the different entries which were all
released varieties of different states. Another approach, would,
of course, be to decide whether at any centre any variety was better
than the recommended varieties but this could be done at the State
level. The summarized data would be circulated to all pulse workers
along with the proceedings.

Dr. Peter H. van Schaik stressed the need for ensuring that the
complete set of varietics was included at all the locations and for
ensuring that the results were sent to the coordinating unit from
all the cooperating centres as soon as possible. .

Dr. Kenneth H. Evans of the RPIP/USAID then gave an account of
the progress in the collection, maintenance and evaluation of geru
plasm in the different pulse crops. He mentioned that while a few
new accessions had- been added, a cloger examination of the accessions



already available had cnabled & large number of'Huplicatas to be
eliminated. Cotaloguing of germ plasm has been taken up and prog-
ressed considerably in pigeon peca buc failure of successive crops

had delayed this process in other crops. Poor secd production has
also been responsible for the difficulty in meeting all demands for
germ plasm matoriel, Dr, S.S. Saxenn suggested that germ plasm of
crops should be grown in areas of adaptation while Dr. J.P.Srivastava
cnphasized the difficulty of storage. Dr. van Schaik pointed out
that the Cold Store at Delhi when energlzed would be able to take
care of such requirements.

Reports on the progress of plant breeding work done at different
stations were then taken up for consideration. Dr. L.M. Jeswani
presenting the report of the work done at the Delhi Centre, referred
to the attempt to cvolve varieties of pulse crops, especially mung
end arhar which would produce the maximum amount of usable dry matterx
per day and which could bc fitted into various multiple cropping
patterns. He also gave on account of the selection of lines of
Lathyrus sativus with low neurotoxin content as well as the screening
of germ plasm of different pulse crops for ficld resistance to
discase. Dr. Floyd J. Williams pointed out the desirability of
obtaining the cooperation of the pathologist while screening the
germ plasm or segregating material for disease reaction.

Dr. V.R. Gadwal reported on the arhar germ plasm collection at
Hyderabad which had been brought down to 1000+entires by the elimi-
nation of duplicates. More than 100 collections had been added
from Maharashtra and Goa in 1968 as also a dwarf variety maturing
in 140 days from Ceylon and the related taxa, Atylosis scarabacoides.
He reported that crosses between the dwarf culture P.4785 and N.P.69
were made in order to increase the seed size in the former.

Dr. K.B. Singh, reporting on the work done at Ludhiana, gave an
account of the work of his group on the genetic variability and
correlation studies in mung and urd as well as on the inheritance of
qualitative characters such as seed coat colour, seed size etc. He
reported that considerable heterotic vigour was noticed in some
crosses. The two bost combinations among the 20 studied were
Hyb.45 x No.305 and T.51 x D.45-6. The F2 retained a considerable
portion of the heterotic vigour suggesting appreciable additive
genetic variance. He also discussed the future brceding programme.
Dr. Williams pointed out the need for taking into account the disease
reaction of varieties when planning hybridization programmes.

Mung 24-2 end 24-3 were, from the available information, desirable
parents from this view point.

Dr. D. Mukherjee reported the work done at Berhampore in West
Bengal, particularly the varietal trials. Dr. R.C. Misra gave an
account of the varietal trials conducted at Nayagarh, Orissa in 1967
and 1968 kharif. T.65 and T.27 of urd and T.2, T.44, T.51 and
Hyb.45 of mung were better than the local varietics. Yellow mosaic
and leaf spot werc the important diseszses noted on kharif mung,

Dr. J.P. Srivastava presented the work done at JNKvV, Jabalpore

in arhar, mung, urd, cowpea, bengal gram, pea, lentil and khesari.
In addition to varietal trials under different sgroncmic conditions,
Dr. Srivastava rcported on the performance of some new strains as
well -3 new genetic stocks including collectione from different
parts of M,P. In mung and urd selection was made in the genetic stocks
for earliness, disecase resistancp, plant type, pod length and
synchrony of fruiting anong other characters. Dr'. Satish Chandra
described the work done on bengal gram in 1967-68 rabi, particularly
the evaluation of the genotypes under different levels of fertility,
including high fertility (100 kg /N per hectare). Dr. P.C..doloi
presented the results of the varietal trials on mung and urd carried
out ‘during 1968 khawif at Nowgong in Assam. .
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Mouday, 3rd‘¥§brdarz: Afternoon Scssion
i/
AGRON0§Y~<
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The session presided over by Prof. S. Sen and with Dr. S.L.
Choudhury as copvinor comuenced witn introductory remarks by
Dr. 'Robert *J:; Havis (USAID/RPIP) on the nature of coordinated
agronomic.crials; Dr. Devis said that though the term 'coordinator’
may be reservedhfor the two overall coordinators, senior scientists
in each discipline, should and actually do function as coordinators
within their rccpective disciplines. The expeditious coordination
of the councrywide effort on pulses by the gruup at the centre is
8 substantial contribution to this venturs. He emphasi:eq"that
quality of research will improve if planning sessions in Agronomy
were attended by workers in other disciplines as well in view of
the fact that only few agronomists from outstation were attending
the: conference.  He further pointed out that at present agronomy
trials were 'bzing conducted only at a few locations and that
participation from more locations was desirable and should be sought
within the frawe work of limited resources at the centre,

Resui&s of agronomic investigations on Ehlse crops conducted
during the year 1967-68 were presented by members of the Agronomy
Section of the AICPP/RPIP. These are summarized below:

1. Gram: Successful normal crops of gram could be raised at
the Delhi location only. At Pantnagar, Ludhiana and Hissar, the
crops failed due to wilt, In trials at Delhi it was found that an
application of P205 @ 25 kg./ha. significantly increased the ccatrol
yield of 12.9 gq/ha. by about 3 q/ha. to 16.2 g/ha. Higher levels
of this nutrient alone or in combination with N and K were found
Aneffective in bencfiting the yield further. Methods of application
(surface and deep placement} gave about the same yield. No material
dﬂﬁfegqnce'in yield was observed when the row and plant spacings
‘werzwarfed." Inoculation of the seed also fialed to influence the

jgg?in yield. )

2, Bees: Yield data from Hissar and Pantnagar locations
showed that the crop yields maximum when fertilized at the rate of
50 kg./ha. ea¢h of N, P205 and K20 with rows spaced 45 cm., and
plents 10 cm. zpart (33.2 q/ha. at Hissar and 18.4 q/ha. at Pant~
nagar). Other fertility levels and spacings tried significantly
reduced the grain yield,

3. Lentils: The crop growth was subnormal and yeild low.
Even chéugﬁﬁpqme significant differences were observed in the fertility
and spacings treatments, these were not very valid for meaningful
interpretatiénﬁ\; :

4, Summer mung: An early March trial on the water needs of
summer mung at, Delhi suggested two irrigations as che optimal
requizesent of the'cror. Increase in water supply beyond this only
reduced the yieid., Inoculation of the seed proved ineffective.
Foliasr and soil}epplications of phosphate raised the yeild level.
Spaciups-~fertility trials with three mung varieties at.Pantnagar,
Hissar and Kanpir failed for want of irrigetion. At Delhi varieties
J-781 .and Tl niso succumbed to diseases. Only Pusa Baisakhi
variety matured normally. No substantiel yield differences were
found among either fertility levels or row and plant spacings but
the yeild trends were consistently in favour of 20 cm. spacing
between rows. and 5 cm. distance between plants. The yields ranged
from 6 to 10 g/ha.

_“Squggii§>mung gnd urd: During this mein scason, trials were
conducted o~ poth crops at Delhi, Hissar, Ludhiana, Kanpur and Pant
Nagar, The treatments consisted of three fertility levels (o, 50,
and@%ﬂgjkg./ha,:cach of N, P and K), three row spacings (15, 25 and
30 enly) jand_three inter-plant spacings (2.5, 5.0 and 7.5 em.) for




both crops for short-term varieties., For long-tcrm crop varieties .
the row and plant spacings were 30, 45 and 60 cm. and 5, 10 and 15 cm,
The mung crop failed at all locations due to discasc¢ and other
factors. Useful yield data for urd could be collected at Hissaxr
only. At this location the variety T.9 yield: a maximum of 11.8
q/ha. with a spacing of 15 cm. betveen rows an. 7.5 cm. betwecen
plants. With this spacing the yield of 5.8 q/ha. of the unfertilized
crops also incrcased to 15.8 q/ha. when 100 kg/ha. each of N,P,K were
applied. In a trial with urd T.27 at Delhi an increase of 4.3 q/ha.
was obtained when the crop was planted on ridges (11.8 q/ha.) in
comparison with the crop grown on flat beds (7.5 q/ha.).

6. Weed control in wung, cowpea and arhar:

-

Eight herbicides were tested in varying concentrations and
combinations. The herbicides differed in their effects on the weeds
but ‘all were found to be injurious to the crop plants in their
seedling stage. The seedlings affected by Eptam and its combination
with Treflan recovered later but the injuries caused by knoxweed and
Tok persisted. Further testing of these herbicides is necessary for
drawing conclusions. Prof. V.S. Mani spoke on the need of correct
use of the techniques for their effectiveness.

7. Pigconpea (arhar): These trials on the fertility-spacing
aspects of the crop were located at Delhi, Pant Nagar, Kanpur and
Hyderabad. Three trials at Delhi were lost due to water-logging and
diseases. The crop at Kanpur failed due to floods and at Hyderabad
the early varieties trial was vitiated by drought and sterility
mosaic. .

At Pant Nagar the treatment effects were found to bé in agree-
ment with those obtained last year - that is, the crop ylelded
significantly higher with a plant population of 40,000/ha. or more
than the usual rate of 30,000/ha. The best row spacing for this
population was found to be 50 cm. This crop also suffered this year
on aciount of an carly October storm and the average yield was only
20 q./ha.

8. Bffect of ridge planting: The ridge planted crop (T.21)
at Delhi yieclded substantially and significantly more than the crop
plarted on flat lands - 27.1 q/ha. and 21.1 q/ha. respectively. The
narrower inter-plant distance of 20 cm. also ylelded significantly
higher (26.2 q/ha.) than the usual distance of 30 cm. (18.7 g/ha.).
These are useful findings and may be tested further for confirmationm.

9, Effect of Farm-yard Manure and Phosphorus:

In 2 trial with the variety T.21 at Delhi, very encouraging
responses of the crop were obtained both to farmyard manure and
phosphate applications. F.Y.M. was applied @ 15(F1), 30(F2) and 45(F3;
tonnes/ha. and the P205 level consisted of 33.3 (P1), 66.7(P2) and
100 (P3) kg/ha. There was a-control treatment. The results are
tabulated below: ‘

Yield in g/ha.
P1 P2 P3 _Av, for F

51 14.69 16,69  18.70 16.68
F2 17.28 22,47 26.05 21,85
F3 24,63 27.13  31.22 27.52

Av. for 18.84  22.10  25.35
v for 182 20 a2

Control ¢ 12.1# 091 - . N
S.Em for F and P+ 0.52 Interaction: Not Sig.
C.D. at 5% . 1.55

viii



_ The results indicate that on light sandy Toam soils the crop
responds admirably to both manure and phosphate applications.
Increasing levels both of menure and phosphate upto the highest rates
tried gave significantly higher yields and the combination (P3 F3)
yieldad the maximum of 31.2 q./ha. in comparison with the control
yleld of 12.1 q/ha. with the current input/output prices, these
responses are also very highly profitable at all levels.

10. Experiments at UPAU, Pont Nagar:

Dr. M.C. Saxnna reported the results of trial on pung and
arhar conducted during 1967-68. The mung varicties tested in the
main kharif season showed no substantial yield differences when
planted at different dates, fertilized at varying levels of N, P
and K nutrients or with variable spacings, Similarly, variations
in population rates or methods of planting alsp did not produce
noteworthy differcnces in yield.

Early plantings (end March) of summer mung varieties, however,
gave almost twice the normal yield obtained from end-April plantings
(J-781, 16.4 q. T.1, 25.8 q. and Pusa Baisakhi, 20.0 q.). Yield of
all varieties declined as planting was delayed.

In trials on grhar (T.21) it was found that early planting
(5th June) yielded significantly more (19.5 q.) then late plenting
(19th July) which gave only 12.9 q/ha. Planting rate of 60,000
plents/ha. also geve a significantly higher yield of 17.7 q/ha. then
the rate of 40,000 plants/ha. ~ 16.5 q/ha. Row spacing, varying
levels of nutrients or the use of inoculum did not show material
differences in yield.

11, Experiments at University of Kalyani:

Prof. S. Sen reported the results of two years' triasls on pulse
varieties undertaken st Kalyani. It was observed that T.2, T.44 and
T.51 of mung yielied mucn higher (8-1C q/ha.) than the local varieties
of Sona mung and B-=1(2-3 q./ha.) in about 90 days. Similarly, Mash-48
and T.9 were found to yield much higher (16-19 q/ha.) than other
varieties tried (about 10 q/ha.). :

12. Experiments at JNKVV Jebalpur:

Dr. J.P. Srivastave gave an account of the spacing trials on mung
and urd conducted at his location. It was observed that a row to row
spacing of 30 cm. and plant to plant spacing of 10 cm. was generally
superior to other spacings in case of mung and urd. It was also noted
that increase in population rate from 1 to 4 lakh plants per hectare
also gave higher yield.

Summarising the research work in egronomy conducted durimg the
year Dr. S.L. Chouchury observed that many more investigations on pulse
crops were planned and initiated than the results reported. Many
trials were vitiated by waterlogging, floods, drought and diseese. Not
all failures were inevitable. Given better land situations, several
trials could have yielded the information we are so eager to obtain.
However, some successes were also reported. For instance, (1) it is
established that in peas, gram, mung and urd closer plantings than
usual yield higher; (2) that ridge plantings of mung, urd and arhar
on temporarily water-logged soils yield, 25 to 60% more; (3) that on
low fertility sandy loam soils pigeon pea responds ‘admirably to
F.Y.M. and phosphete applications; (4) that very soon we may be able
to recomend a chemical herbicide to tackle the weed problem in
pulses and, (5) that early planting (end-March) of summer mung almost
doubles the yield so far obtainable. He observed that researchers in
pulsc Agronomy were deveting their best effort in sceking and leering
and that they intend to spend no more time for this process than
was absolutelyv essential,



Work .on Microbiology:

DPr. i.il. Groham, Export from Australia, addressed the meeting
ond indicated the important arcas of bacterial inoculation of legume
which nceded attention. He pointed out that in conducting experiments
in pots, extreme care is necessary to erisure that tempereture and
other conditions are similar to that met with in the soil under field
conditions.

"

Prof. P. Nandi described the work done at the Bose Institute,
Calcutta, to improve the efficiency of Rhizobium strains.” Mutants
of efficient strains capable of resisting strains of rhixoblophage
were obtained by cxposure to phage as well as by UV treatment.

WV induced as well as phage-screened resistant cultures were tested
in pot experiments as well as field trials. The phoge-resistant
strains gava better nodulation espscially in groundnut.

sartty

Dr. A.N. Sen reported on the toxic effect to Rhizobia of
diffusates from gram and pea seeds. The quartum of inhibitory
affect of the diffusetes differed in the two cases; furthermore,
such a quantitative difference was noted between varieties of
the same crop, especially gram. One variety, N.59 of gram did
not impart any toxicity to the diffusate at all. Soaking the
seeds prior to inoculation resulted in the better surviyel of
the bacteria and also gave appreciable increase in grain yield
over inoculation of unsoaked seeds.

Tuasday, ‘4th Februarwy:

Forenoon Session

PLANT PATHOLOGY:

Dr. S.P. Raychaudhury, Head of the Division of Mycology and
Plant Pathology, I.A.R.L., chaired the Session, and Dr. J.S. Grewal,
Plant Pathologist acted as the Convenor. Altogether nine papers
were presented during this session. Dr. Khare from Jabalpore gave
& report on screening for resistance to grem wilt under field
conditions. Ho pcinted our that gram wilt is a complex disease and
several pathogenic organisms like Rhizoctonia sp., Opcrculella
padwickii and Sclerotia rolfsii are associated with it. He reported
that variety T1 had the highest percentage of infaction.  Incidentally
he also mentioned about wilt of lentil and rust on Lathyrus. None
of the lentil varieties was resistant against wilt and in"case of
.Lathyrus rust, out of 119 lines tested, one was fourid to be Jtmune |
and 26 were suscceptible. He also mentioned about blight of
Lathyrus caused by Ccrcospora sp. on which work has been initiated
at Jabalpur. ' ‘

The next paper was by Drs. G.S. Verma and H.N. Verma on cowpea
and urd viruses. Dr. Verma described different kinds of symptoms on
both these crops due to virus infection. They reported different



methods of transmission of the disease including studies on aphid vectors
and properties of thc viruses. They also mentioned about the possi-
bility of strain variation and testing of varieties on limited scale
under glasshouse conditions. Dr. J.S. Grewal next spoke on arhar
wilt caused by Fusarium udum. He reported experiments with five
isolates maintaincd by hir in respect of verietal resistance and
also strain variation. Out of 75 collections tested at IARI for
resistance to arhar wilt, he reported lowest incidence of 5% in
veriety NP (W.R)15. He also mentioned about Pythium stem rot, a
new disease of arhar and projected slides to show the symptoms
differcntiating it from wilt. Dr. Grewal also spoke on grem blight .
which 13 a very serious disease in Northern India. -

Dr. Floyd J. Williams reported that seed treatment of mung
and urd were not significant statistically over control at the
three locations. He informed that seed treatment of cowpea with
Ceptan increased the germination at ell locations. Dr. S.P.
Raychaudhury mentioned the possibility of detection of geed borne
viruses in legumes. He reported different techniques ‘such as tissue
and meristem cultures as well as fluorescent antibody technique and
serological methods for detecting viruses in the seeds and the
seedlings. He gave the example of barley stripe mosalc virus for
which serological methods have already been developed to detect the
virus in the seed. The next speaker, Mr. Dariush Danesh who came
from Iran spoke on virus diseases of gram in Iran, he mentioned that
in Iran 300,000 hectares are under pulse crops, out of which 1000,000
hectares are under chickpea. He described four virus diseases of
chickpea namely; (1) bean yellow mosaic virus, (i1i) alfalfa mosaic
virus, (i1i) cucumber mosaic virus, (iv) pea leaf roll virus, Ye
also mentioned about agar-gel diffusion test and serological test
conducted by him for detecting alfalfa mosaic virus. -

Dr., P.N. Patel, spoke on bacterial blight of cowpea and mentioned
about his’observations on disease resistance in germ plasm collection.
Dr., Anupam Varma spoke on virus diseases of pea. He specially mentioned
about pea stunt virus which is prevalent in Ghaziabad, Lucknow,
Varanasi etc. and causes a lot of damage to the crop. He described
the symptomatology and also projected electron photographs to show
the structure of virus. The last speaker, Dr. D.P. Misra gave a
brief account of the new disease of arhar caused by Chosmephora
cucurbitraum, The fungus was noticed to infect young tender shoots
at Pusa (Bihar) and kill the crop in seedling stage, This fungus
was first reported on Capsicum by Prof. J.F. Dastur long ago. The.
uweeting ended with vote of thanks to the chair.

ENTOMOLOGY :

. Dr. 0.5. Bindra, Entomologist, Punjab Agricultural University,
Ludhiana and Shri H.P. Saxena, Entomologist (Pulses) Indian Agri-
cultural Research Institute, New Delhi were the cheirman and the
convenor respectively. ‘

Pspers presented at the session along with the names of the
authors has been indicated in the agenda. The following discussion
took place during this session. .

Dr. M.G. Ram Das Menon, I.A.R.I., stressed the need for correct
identification of insect species. He discussed the tremendous
similarity between Monolepta nigrobilincata and Madurasia obscurella,
the two galerucid beetles on pulses. He requested that some insect
specimens belonging to this group particularly from South India
may be sent to him for quick identification.

Shri H.D. Vasu gave a key for quick identification-of various
apecigs of grasshoppers which occur on pulse crops.



Shri Sunil Kumar gave an account of some resistant verieties of
~'moong, urd and cowpea, Dr. Bindra suggested that the varieties which
- have been found to be highly resistant to various pests may bo taken up.
" 4dn the breeding programme,

v Dr. Bindrae read a paper on the relative rosistance of some
verieties of Bengal gram to pulse beetles. The authars, Shri D,S.Gupta
and R.S.Kashyep from Hissar, studied the reection of 10 varieties of
‘bengal gram to Callosobruchus chincnsis, a serious pest of pulses during
storage. —

Prof, K.E,Gibscn, RPIP/USAID, read a report on the possibilities
of controlling logses due to bruchids by pre~harvest treatment. He stated
that spraying the lentil crop with DDT + thiodan has given a goed check
-of bruchid infestaticn, He based his observations on the catches of
bruchids as a result of sweepings made in treated and untreated fields

8hri S.K. Prasad gave an account of the control trials ageinst
pests of mmg, urd end cowpes .with the granular insecticide namely
phorate 10G, Tenink and Disulfoton applied at the time of sowing,
Highest doses of these insecticides @ 2 kg./ha. proved effective in
reducing the incidence of the galerucid beetle,

Dr, J.P.Singh from Pantnagar stated that he found phorate granules
most effective for the control of pea stem borer, Melanagromygza obtuga
Coq.

- Prof. Gibson, speeking on pest problems stated that the biology
of bruchids on pulses and of pod borer on gram need to be studied. He
stated that foliar application of thiodan has proved very promising
in reducing the population of lepidopterous lervae and bruchida in
fields, Similarly, thiodan + DDT scemed to be promising for the control
of flea beetle, He stated that flea beetles are nocturnal pests and these
cauge serious damage to -the foliage of pulse crops.

Quality:

Dr, C. Gopelen of the Nutrition Research Laboratory, Hyderabad
presided over.the session and Prof, 0O.A. Krober acted as the convenor.

Prof, 0.4, Krober presenting the results of the enalysis of
materials received from the Coordinated Trials, pointed out that two
few samples had bean received from too few locations to permit of any
generalization, He presented data, limited as they were, on protein
% in arhar, black gram end green gran as well as a few varieties of
cowpea, He pointed out the difficulties of testing cookebility
objectively end also suggested that storege conditions might effect
this characteristic, .

Dr, Y.P. Gupta reported on the amino acid composition of the
protein of different high yielding varieties of black gram end green
gram, especially the methionine end tryphophane content. Methionine
content ranged from 1,28-1.81% in urd and from 1.21-1.66% in mung
and tryrhophene content from 0.73-0.91% and 0,56-0.73% respectively,

» The problem of neurotoxin in Lathyrus sativus (kheseri) wes
discussed by Dr. B.M. Lal end Shri Y.R. Norkar, Dr. Lal reported on
the screening of a large colloction of gorm plasm and ‘isolation of

" certain genotypes with as low as 0.1% or less BOAA content, Shri
Norkar reported his attompts to induce low neurotoxin content in
four comercially grown varietics of khosari. His results indicsted
that it might be possible to isolate strains with low neurotoxin
-content.(ca. 0,15%) in these strains, He reported that this appears
to bo quentitative trait and suggested recurrent mutagenic treatment


http:0.56-0.73
http:0.73-0.91
http:1.21-1.66
http:1.28-1.81

could help evolve strains with the toxin content firthor reduced.

The Ohairman in his concluding remerks stressed the importance
of available protein as also aminoecid composition of the protein, The
question of the proscnce of trypsin inhibitors also needed ettention,
Another important aspect roferred to was the difference in digestibi-
lity of different pulses. Dr. Gopalan said that this appeared to be
related to the carbohydrate moiety end suggested verietel differences
in digestability should be studied. With regerd to lathyrism caused
by khesari dal the chairman referred to the reports about the associa-
tion with mangenese intoke and retention, Answering question reised by
perticipants, he said that the 111 effects of khesacrd dal did mot
appear if the dal did not exceed ebout 1/3 of the dict intaké and
suggested that even low toxin strains will be useful if toxdn-free atraina
were not available. Processing of the del, such es parboiling
appears to render it harmless, .

Tuesday, 4th February: Afternoon Session

As decided. in the earlier session on Plant Breeding, a group
discussion on breeding for disease resistance was erranged in this
gesgion, Dr. A.B.Joshi presided over this session,

Dr, Williems of the RPIP/USAID initinted the discussion with an
account of the problems met with in breeding for disease resistance in
plants, especially those which erise from the capacity of the pathogen
to mutate or otherwise undergo genetic elteration., Led by Dr, Joshi,
the group then considered details cf the programme of breeding for
resistence important diseases of pulse crops to be taken upsin the
next year, ..pecielly those about which sufficient pathological and
genetic knowlwedge was available,

1. Ascochyta blight of benpel grem

It was decided that resistant verieties (F.8, E.C.26446, E.C.20414,
E.C. 26435, E.C. 26429) should be tested at Punjab, Haryana, West Bengal
and Bihar for reaction to locally occurring races. This would need about
400z, of seeds of each veriety., T4 was also decided that the reaction
of these varieties to different isclates under epiphytotic conditions
both under fleld and laboratory conditions should be obtained, Dr, Satish
Chandra, Economic Botenist, Gram (Eissar), asgreed to send (a) about 30
geeds of each of the blight resistent verieties to pr. Grewal of I.A.R.I
immediately and (b) about 200 seeds of the blight resistant varieties
after harvest to Gurdaspur, Pusa (Bihar) and Berhsmpore (W.Bengal)e The
seeds of these could be muiltiplied in the off-season in Iran and 4 o2z,
mede available to the Goordinator.

The need for conducting genetic studles wasaslso pointed out and
it was suggested that cultivars C.235, R.S.11, B.75, 736-1 etc. could
be used in making such crosses. The F2 seed could be distributed to
various arees for testing, :

It vas also decided that the entire germ plasm of gram aveilable
should be subjected to artificial epiphytotic using a mixture of
avallable blight cultures and it wes decided that this should be start-
ed this sezson (1968-69 rabi),

2, Lrhar wilt; In view of the fact that varieties like NP(WR)15!
and 8,103 which were resistant at one location were reported to be
susceptible at other locations, it was considered likely that physio-
loglical races of the pathogen might exist, To study this problem it
was decided that a set of resistant varieties of arhar should be tested
in wilt sick solls at different locations and also in the laboratory
vhen inoculated with isolates collected from different centres,



Varictics: 1 kg, of seeds (hervested from plants grown in
igolation) of: T.21 ( to be supplied by Dr, S.S.Sexensn), N.148 ond
C.11 (Shri Totwewadi), F.18 end B,7 (Dr, D, Mukherjee) N.P.(WR)15,
(Dr. D.P.Misra) Atylosiae specics (Dr. J.P.Shrivastave, V.R. Gadwal
and Dr, L.M., Jeswani) to be scnt so es to reach Coordinating Unit,
Delhi not’ later then 15th April. Dr. Joshi suggested that
Dr. L.S.S8. Kumar and Dr. R.,D.Cruz might heve seeds of Atylosia spp.
and requested Shri Tetwawadi to contact them,

Locaticnss Kenpur (Dr. S.S.Saxens, Parbhani (Shri Tatwewadi),
Berhamporc (Dr. D.Mukerjee) and Pusa (Dr. D.P.lisra)

~on wilt sick goils, —
Laboratory evaluation: Dr, J.S. Grewel, IARI

Urd yellow mosaic:  Donors of resistances Mash 1-1, Mash 35-5
[ Mush 48.

Agronomic bases to be used in crossess
Typo 9, T.65, 110055’ MB-Sh‘.35-5'
Khargaon-3, Gwalior 18, Mash 1=1

Suaceptible checkas
Sindhkheda 1-1, Khargaon-3, N,212, D.6~7, No.55.
locations: Kanpur, Gurdaspur, Delhi, Berhampore, Pusa (Bihar).

It was also decided that Dr. Raychaudhuri (Heed, Division of
Mycology, 1ARI) may study these varieties under controlled conditions
while genetic information may be obtained by Dr. L.M.Jeswani of IARL.

Wednesday, 5th Februsry, 1969:

Morning Session: The workshop divided itself into six working
groups, one each for the disciplines of Plant Breecding snd Genetics,
Agronomy, Plant Pathology, Entomology, Microblology end Food quality.
The working groups considercd the action taken on the reccomendctions
made in the last (second) workshop and the work done in 1968-69 &nd
formulated suggestions regarding the work to be done in the next year
as slso the staffing of the Project, .

Lfternoon Session: The reports of the six working groups were
prosented by the respective chairmen, Theose were discussed and
emendments suggested wherever necessary. Tho finglized report of the
procecdings of the working groups are attached.

In his concluding remarks, Dr. Joshi emphasized the salient
points arising out of the considerations in the working groups end
emphasized the need for a vigorous offort to implemert their recarmen=-
dations as closely as possible,



Proceedings of the working group on Plant Breeding and Genetics held on
' Hednesday, 5th Februsry at the Genetics Division, I. A. R, T, Del hd

Pregent -

Dr, A.B.Joshi, Cheirman
Dr, P.H.van Schaik
Dr, K.H. Evans

Dr. K.B. Singh

Dr, SoSo Saxena )
Dr. J.P. Shrivastava
Dr. L.M. Jeswani

Dr., D,P, Misra

Dro SDHQ Joehi

Dro Roc. Misra

Shri ?.Venkateswarlu
Dr, P.C. Doloi

Dr., V.R. Gadwal

Dr, L.G. Kulkarni -
Shri 8.,S. Rajan

Shri S, Ramanujam

There was brief discussion about the germ plasm collection.

Dr. Bvans and Dr. Gadwal of the RPIP/USAID reported that the arhar
collection had been reduced to 1000+lines from 4500+ cultures as a
result of elimination of duplicates. The need for a quick evalua-
tion of these 1000+ types, as quick an evaluation as manpower and
landpower would permit, was emphasized., It was decided that the
maintenance should be entrusted to Hyderabad, Varanasi and Jabalpur,
Maintenance of mung germ pleam was to be entrusted to Dr, K.B.Singh
(Ludhisna) who should arrange to send atleast 100 gm. of cleen, viahle
geed per entry back to the coordinetor, Similarly Dr. J.P.Shrivastava
of Jabalpur was entrusted with maintenance of urd germ plasm, The

qu- stion of cataloguing the available germ plasm was also considered
and Dr, Evans said that this work had proceeded to a fair extent in
the cese of arhar and it was hoped to huve the same ready before the
. next workshop, In the meantime scientists interested in receiving
germ plesm might contact Dr. Evens. The need to obtain a greater
variability of the related genus Atylosia was pointed out and it
was suggestedthet Drs. G.B. Deodikar, K.L. Mehra, R.D.Cruz and

L.S.,8, Kumar may be contacted. In considering screening for resistance
to discases, the importance of wilt and sterility mosaic of arhar was
atressed.

Then, the details of the coordinated varietal trials were
worked out. In considering the nomenclature to be adopted for
. entries it was suggested that the P nos, should be indicated in
addition to the designation used by the experimenter., Recognized
releaged varieties should, however, be given the accepted no, or
deslgnation alweys.

It was decided that the following coordinated varietal trials
should bs organized in the kharif pulses, mung,urd and srhar, The
geeds of mung and urd should be sent go as to reach the coordinator,
AICPIP, latest by 31.3,1969 while arhar seeds should reech by 1.6.1969,



ALL INDIA COORDINATED PULSE PROJECT
Ccordinnted Varietal Trials - 1968-69

AMung (MCT)
ariet Medium varietieg
Shining mung (Punjab) No. 30 Punjab)
T U.P.) - 54 spunjab)

' T.2 U.P. L.%—Z Rajasthan)
Tobds . (U.P. R.844 - (Rajasthan)
T.51 U.P.; T.51 U.P.

Pusa Baisakhi IARY H.P.18 IARI
B.1 W.Bengal) ' No?oza IAM
Hyt 45 M.P. Mg. 636 Assanm)
Krichna 11 M.P.) Hd.45 M.P.)
Ehargaon=1 M.P. Du45=6 Gujarat
Kopergaon-1 Maharashtra; 525 (A.P,)
Jelgaon 781 ~do~ B.R.2

LOCATIONS

MCT-1 arly varieties sown in Febﬁmg—March

Kenpur, Varavasi, Hardoi (U.P.;
Berhampore, Malde (West Bengal

Nayagerh, Sambalpur, foraput (orissag
Dholi, Kenke, Purnca, Sahabad (Bihar

3

MCT=2 Early verieties sown in July

Ludhiana, Gurdespur, Hissar, Kulu (Panjab and Haryena)
Pantnager. Kanpir, Etawah, Azamgarh, Charrora, Veranasi,
Hardoi (7.P) .
Ken%a, Dheii, Petna (Bihar)

Burhanpore, Malda (W. Bengal)

Nayagarh, Sambcipur, Koreput (Orissa)

Jabalpur, Gualior, Khergaon, Raipur (M,P)

Baroda, Deessa, Kothara (Gujarat)

Badnapur, Anractl, Dhulia, Jalgaon (Maharashtra)
Macfra, Peddapuram (A.P.)

Jaipur, Sumerpur, Benswara (Rejasthan)

Delhi,

MCT-3 - Early varicties gown in Augg‘st-Segtember

Shillongani (Aseam)! .
Neyagerh, Sambalpur, Korapur (Orissa)
Rajendrencgar (4.P.

Kenke, Dholi, Sebour, Patna (Bihar)

MCT- Early varietieg sowa in December

Nayagarh, Sambalpur, Koraput (Orissa)
Tirupati, Tenali (4.P.)
Kenke, Dholi (Bihar)

MCT-5 Medium verieties sown in July -

Ludhiana, Gurdaspur, Hissar (Punjab)

Delhi

Pantnager, Kanpur, Etaweh, Asamgarh,Charrora,
Varanasi, hardei {(U.P.) ‘
Jabalpur, Gwalior, Khargone, Reipur (M.P.)
Bardoa, Deesa, Kothara (Gujaret)

Madira, Peddapurom (4,P.)

Kanke, Dhol:r, Sabour, Patna (Bihar)



MCT=6 Medium verioties sown in August-September

Shillongani (Assam)

Raipur (M.P.)

Rojendranager (A.P.)

Kenke, Dholi, Sebour, Patna (Bihar)

{CT~ Medium verieties sown in December
"Koraput (Orissa)
B, Urd (KT)

Mash 1-1, 48, 35-5, 41-13, Mash &4
N.P.6, U,P. 14

Type 9, 27, 65’ 71

BR.61 and ER,68

Khargaon-3

No.55, Sindkheda 1-1, D,6-7

T.122

1OCATIONS

UCT-1 Sown in June~July

Ludhiana, Gurdaspur, Hissar (Punjab)

Delhi

Pantnagar, Kanpur, Etawsh, Azemgerh, Charrora, Varanasi
and Hardoi (U.P.)

Puse, Sabour, Kenke, Dholi, Patna (Bihar)
Berhanpore, Malds (West Benfﬂ)

Semabalpur, Koraput (Orissa

Bardoa, Jamnagar, Dohad (Gujrat)

Badnapur, imraoti, Dhulia, Jalgaon (Maharashtra)
Rajendranagar, Madira (A.P.)

Benswera, Kotah (Rajasthan)

Jabalpur, Gwalior, Khargaon (M.P)

IoT=2 Sown in Aumst-Septembep

B&ipur (M.P o) .

Berhampore, Malda (West Bengal)

Shillongani (Assam)

Nayegerh (Orissa)

Tenali, Rajendranager, Peddapuram, Tirupati (4,P)
‘Kanke, Dholi, Sabour, Patna (Bihar) '

UCT-3  December
Tenali (A.P)
C. Arhar (A0T)

4C7-1 ¥avly verieties
P.4785, P-4758, P..4839
T 21

S.s’ 808’ 8010’ R.w
Khargaon=-2
N.148

St,1
;Iﬁ;ar Locations
Pantnagar, Varanasi, Kanpur
Etawah

Pusa, Kanke, Dholi, Sabour, Patna
Berhampore, Purulia



LCT=1 Eerly vax;ieties (contd)

Shillongeni

Jabalpur, Indore, Raipur
Barode, Talod

Badnapur, fnraoti, Digraj
Nayagorh, Sambelpur
Rajendranugar, Peddapuram, Lem

ACT~2 Medium varieties

R.3, R.10, S-28. R.f
C-11, Gw.3

15-15

13-7

PM, 1

Pt, 301

LOCATIONS

Pantnagar, Etaweh, Varanasi, Kanpur (U.P)
Pusa, Kenke, Dholi, Sabour,Patne (Bihar)
Berhempore (West Bengel) )
Shillongani (Assam) ’

Jabalpur, Indore, Raipur (M.P)

Baroda, Talod (Rajasthan)

Badnapur, Amrsoti, Digraj (Maherashtra)
Nayagsrh, Sambalpur (Ori§sa)\

' ACT=3 Late Vericties -Locationg

7.7 Etasah, Varanasi, Kanpur (U.P)

8,103 Pusa, Kanke, Dholi, Sabour, Patna (Bihar)
.17 Jabalpur,Indore, Raipur (M.P) . .
N:P.69 Baroda (Gu;]o.rats

7-5 - Nayagarh (Orissa)

N.P.(WR)15

R.7

R,98

8.29
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Progeedinig of the Woxrking Group in figronomy congtituted to recommend
prograrme of resecarch for 1969-70

Bregent

Dr. D.P. Motiramani Chairman
Dr, S.L. Choudhury Convenor
Dr. S.S. Bains

Prof, S.Sen

Dr. R,J. Davis

Dr, Rajat De

Dr. 1.C. Mahapatra -

Dr, M,C. Saxena

Dr, M,K, Moolani

Prof, S.K. Aggarwal

Dr. Rajendra Prasad

Dr. V.H. Shah

Shri A.G.Kavitkar

Prof. V.S, Mani

Prof, R.P. Singh

Dr, Mahendra Pal

Prof. S.R.Bapa'b

4 brief review of the recommendetions mode last year was done. It
was noted that action on all the trials suggested had been taken and
that the results have been well presented in the Agronomy Session of
the Conference, The results of methods of planting kharif pulses on
ridges and the response of arhar to farmyard manure and phosphorus
have been particularly encouraging.

The committee approved and recommended the following programe of
" pegearch for 1969-70. Full detailed designs and instructions on
these triels will be soon prepared by the Delhi team and sent out to
all participatmg institutes/stations/locations,

The trials were categorised into two groups. Group A is mainly
for IARI centre, But participants were free to undertake any or all

of these trials of interest to them. Group B is for sll cooperating
agencles.

Group &4 Triels:

(a) Summer Seagon

1) Response of mung verieties to fertility levels and 1nter-
rov and inter-plant spacings.

T_x;en tmentss
Main plot (Verieties x row spacings)

arletiest Vq
:2 ! evailable improved varieties to be used.
3

Row_spacingas R{ - 20 cm,

Rz - 30 cm. .
Sub-plot (Fertility level x plant spacings)

Fertility levelss ¥y =~ Control
F - 25 kg.N + 50 kg.P/he.
F3 .~ 50 kg.N + 100 kg.P/ha,
30 kg.K/be, as basal dressing
if soil tests show deficiency.
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2)

3)

&)

Plant Speoingss S4 = 2.5 cm,

82 - 5,0 cm,

83 - 7.5 cm,
Water requirements of summer mung
Treatmentgs

Msin-plot (Irrigation Schedules)
I, - No post-plenting irrigation

125 - Irrigation at 25% moisture depletion
I50 = " 5% n
175 - " 75; om L

Sub-plot (varieties)

;1 - ; available suitable varieties,
2 - ' -

Portilizations Uniform dressing cf 25.kg.N and 75 kg.P/ha.

Response of summer mung to soil and foliar application of-
phosphorua,

Ireatmentss

1+ Check

20 25 kg.P/ha. — Soil

3. 25 kg.P/ha. == Foliaxr

4e 50 kgoP/ha, == Soil

5. 50 kgoP/he. == % soil, % foliar
6. 75 kgoP/ha. =~ soil

7+ 75 kg.F/ha, ~~ % soil, ¥ foliar
ovc e a basal dressing of 25 kg.N/ha

Performance of sumer mumg under different methods of
planting on moderately saline soils,

Trectientss  Main plot (Methods of planting)
Mq. gtandard methods, flat bed

Mo Ridge planting
?g Planting on one side of ridge

Planting on both sides of r:l.dge
Flanting in furrows

M (Inter-plant spao:lnga)

81 ~= 5,0 cm, o e

82 w= 7.5 cm,
83 w= 10,0 cm,

Fertilization: 25 kg. N and 50 kg.P/ha.




(b) Kharif Season

1) -Rgspma’%j of pigeon pea (short term) to “three population
ratesy -three row spacings and three fertility levels,

eatmonts

Population retes,

Ry = 30,000 plants/hae
Rp ~= 50,000 plants/ha.
R3 -~ 70,000 plants/has

Rowing shacinga:

81 Ve 5‘0‘ Cle
52 == 75 cm,
33 —-100 Clps

Fez_'gga'lj._"_ : ty levels
Fy = 25.kg.N + 50 kg,P + 25 kg.K/ha,

F3 — 75 kgJN +150 kg.P

2) ‘Réepoap of pigeon pea (short term) to three levels
each of N, P and K, '

Tregﬂ ent s

8) LeVels of N =~ 25, 50 and 75 kg./hae
(b) Levels of P == 30, 60 and 90 kg./ha.
c) Leyels of K == 25, 50 and 75 kg./ba,

 With an additional control plot
. Rows == 75 cm, apart
Plants - 20 cm, apart

3) Responsc of three short term pigeon pea varieties to three
rates of population and three row spacings.

Ireatme

(a) Varieties - V4, V, and V5 (available improved varieties)

.(b) Population rates - 30,000, 50,000 and 70,000 plants/ha.
(c) Row width ~ 50, 75.and 100 cm,

Fertilization: 25 kg.N + 75 kg,P + 25 kg.K/ha.
4) Performance of kharif pulses on flat and ridged plent beds.

Tregtnent

Cropay Mung, urd end arhar
‘Methodas M1 -~ flat b
7 My -- Ridged bed

5) Renponse of pigeon pea to varying levels of farmyard mamure
and phosphaté,.

Ireatments
Combinations V.Of FXM, end P
['{ag Levels of FuX.Ms == 0, 15 and 30 t/ha.

(b Levels of P =25, 50, 75, 100 kg.P/l.ia-


http:Treatmen.ts
http:FerIL.ty

(6)

(7

(c)

Chemical weed control in kharif pulse crops

Treatmentss
cropa:' "Munp, urd, p’igeon' pea and cowpea

Herbicidess Amiben, Balan, Chloropic, Epten, Knoxweed,
Randox, Tillem, Treflan & Vernem at two rates
each,

Studies in the economics of j
pulses and millets.

Ireatments.

1) Pure crop of pulse (dvarf arhar)

2) Pure crop of sorghum (CSH.1§

3) Mixed crop of arhar .and sorghum in alternate rows.

4) Mixed crop of srher and sorghum in reoriented close
rows such that full population of each crop is accommo=
dated, ’

Pertilizations Adequate for both crops,
Rabi geasont

1) Response of 1
fert:!lity.

Treatmentss

Main-plot (verieties)

Vq ) .
gz ; Available number of veristies to be tested.
3 )

Sub-plot (Fertility levels)

Fog = Control

F" - 25 kg.N/hao

Fp = 25 kg.N + 25 keg.P/ba,
’FB- 25 kgoN + 25 kg.l’/ha.
FA - 25 kgoN + 90 kg.P/hao
Fz - 25 kgl + 75 kgoP/ha,
Fg - 25 kg.N +100 kg.P/ha,
F., - 25 kg N.-+100 kg.P/ + 2

Thig trial will also be cond

2) Responge of gram to levels a
application.

Treatments '
Main-plot (Levels of phosphorus) .

Fg - Control

F1 - 25 kg.P/hao
Fz - 50 kg.P/ha.
F3 - 75 kg.P/has



Sub-plot (Methods of application)

My = Broadcast end mixed in 8-10 cem, top soil.
My -~ Placed at plough-sole.

(3) Chemical weed control in rabi pulses (gram, peas, lentils),

Treatmontg

1. Check

2, Treflan, 1 kg./ha.

3 mtm’ 4 kg )

4y Tok E 25’ 4 o/bac

' 50 Amiben’ 6 kg. hﬂ-n

6, Knoxweed, 4 kgo/hao .

7+ Lasso, 5 1./ha, (worked in

8. Lasso, 7 1./ha. (worked in

9. lesso, 5 1./ha. (not worked in),.

(The above chemicals will be used in gome combinetions also)
10, Hand weeding,

Group B Irjelg

(e) Response of three pigeon pea varietics to three rates of
population and three row spacings.

This trial will bs conducted at I.£.R.I., Delhi,
Jebalpur, Hydersbad, Kanpur and Pant Nagar,

Ireciments

KA

Yerletieg

Vy == Ta21
V3 — Pu4785

Population rates
Ry— 30,000 plants/ha,

— 50,000 plants/has
B1132-» 70,000 Sﬁﬁtﬁfna.

Row _gpacing

31—50m0
82""75@.
83—1000310

Fertilization: Uniform begel dressing @ 30 kg.N + 80 kg,P
. + 30 kg.K/ha,

(b) Response of pulss crops to three levels each of N, P and K
vith and without inoculum,

eatments’
Mutrient kg./ha, (levels) .
Nitrogen 0 50 100 Inmoculum
P, 05 0 5 100
Xz 0 0 5 100



. This “risl will be conducted at locations shosm below for crops
and varieties noted agaﬂnst eachs

Locations/varicties

. Crop (DRI [vANT- JJABAL- LUDHIANA HYDERA= JKALYANI JVARA-
» DELHI [NAGAR [PUR HISSAR KANPUR }m NASI
CArhar  T.21 T.21 Khargaon-2 - - T2 T2 BT T2
Mung 1,2 T,2 Hyb.5 'J.';T Tobh T2 - - T2 T2
1. .
Urd T.9 T|9 T.9 1-1 . .?"'1 To9 .- ’ - To9 ’ 1065 ' )
Gram Ge24 Go24 Go62-404 G.24 - T3 g.; BR,17  736-1
Peas 7,163 T.163 T.163  T.163 - 163 =~ -

Lentils L-9-12 I~9-12 = - 1-9-12 T.8 - . B2 =

(c) Roesponos ¢f gram to four levels of fertility and three apacing
betwc,en end within row,

Irentments

Main-plot (fertility levels)

F «= Control

P = 50 kg N + 50 kgo P + 50 kg.K/ha.
F --100 ¥g.N +100 kg.P +100 kg.K/ha,
F == Inoculum + 100 kg.P

Sub-plot (Between end within row spacinga)

Betweun ruy Within row

Ry --= 20 cm. 59 = 5 cm
Ry ~~ 30 cm, Sy ~= 10 cm,
R3 =~ 40 cm, 53 == 15 cm,

(d) Ohemfceld wsed control in pulse crops,

This trial is both for kharif and rabi pulaea and
may be conducted by locations able to muster needed
resources),

Ireatments

1. Control

2, Handweeding

3, Treflan @€ 1 and 0.5 kg./ha.

4. Epvam '@ 1 nnd 005 kg ha. :

5, Eptom + Treflan 0.5 and 0.5 kg./ha,
6., Prorazine 8 0 . end 0,25 k7 N

7. Linuron @ 0,5 0.25 he,



The pecammendntions of the Worldng Group on Micrc;biologz which met on

the Sth February, 1§§ in the Division of Microbiology,

The following were progents

Dr, W.V.B, Sundra Rao Chairman
Dr. cb&;». Pnl‘ker

Dr. P.H, Grrham
Dr, Ps Nandd

Dr. D,P. Motiremoni
Dr. Rajenira Prasad
Dr. AN, Sen:

Or. R‘Nt Rownri

Dr+ P.K. Chhonkar
Shri Y,D. Gaur
Shri R.S. Bhﬂtnagﬁr

(1) The screening of different isolatos of different pulse crops
isolated according to tho recommendation of the Second Workshnp Committee
is to be cerricd out in the coming season by the Microbiologists at the °
different centres. For this purpose the Microbiology Section at each
centre must be strengthened,

(2) A11 the cultures which are collected different Centres, have
to be tested with Ketolactase test in order to check if the Rhizobium
is free from contamination by Agrobacterium, lLatecr these orgenismg =
Rhizotiwm ere tustcd by the Microbiolugliet in Fot Culture and field
triels, The uniform procedure is to be followed in conducting the
fileld trials in different places. The Agronomist and other scientists
may help in laying cut the experiment, When the best strain is selected
and recommended, it is to be included in the general agrononic triels at
the different centres, It is necossary to test that the nodules found
are medlnly these formed by the introduced origanign through serological
teat, Different centres msy develop the serologicel testing unit,
7111 then they muy be sent to I.A.R.I. Necessory equipment for this
purpose is ostly available at the I.A.R,I and the Fluroscent attachment
to the microscope is being obtained,

The uniform prectice recommended is that in different rows, the
different strains may be used and nitrogen st differcnt levels mey be
trieds When high lcvels are used thoy mey be applied on two stages.
Uninoculated plant row mey alternate with the inoculated ones,

4 besal dressing of spperphosphete at the rete of 100 kg, P05
per hectare moy be used., VWherever the plot is extremely different”in
orgenic matter fermyerd manure mny be added as per local practice,

(3) It 45 felt that moro stress bo laid on srhar, grem, urd, mung -
and pea, . :

(4) Work on seed coat toxieity of different pulses may be continued
with different varietios of pulses.

(5) Root nodulos of about 10 pramising strains of gram in the germ
plagn lines at Delhi may be surveyed,



Proccedings of the Plant Pathology Working GrouE' vhich et on February 8,
1969 in_the Division of Mycology end Plant Yathologye

Present
Dr. 8.P. Raychaudhrui Chairman
Dr, J.3. Grewsl Convenor

Dr, FoJ. Williems
Dr. KJDs Poharia
Dr. G¢S. Verma
Dr. Y.L. Nene

Dr., W.J. Kalser
Dr, M.N. Ehere
Dr, N.Co Joshi
Dr, P.N. Patel
Shri T.K. Nariani
Dr, D, Danesh

Dr. Anupan Verma
Dre. T.N. Sreenivesan.

In the proceedings that were prepared last year, all the items
were congidered and the work done at various centres was assessed and
found to be highly setisfactory. The following points are of importance
and the group felt that they should be brought to the notice in the
Plenary Seasion. .

(1) Gram wilt: Studies on the effect of soil temperature, salinity

and disease interaction could pot be carried out due to lack of
glasshouse facilities and unless the seme is provided in the immediate
future, it will not be possible to do this important work, The soreen-
ing of the germ plasm for field resistance will be continued- at Delhi
and Hissar. '

(2) iru disecges of mung end t

It was felt that Breeders should continue crossing of aveilable
resistent varieties and germ plasm with agronomically desirable ones
end pass on the progenics to tho Plant Pathologists at Delhi for
further testing, However, for basic work of trensmission end deter-
mination, identificotion of the viruses, the group feclt that the
work should be done only at three centres, under the supervision of
trained Virologist, where currently ective work is going on in
respect of virus diseases of pulse crops and theso centres areUPAU,
Pontnagar, Botzny Department, Lucknow University; Division of Mycology
end Plant Pathology, IARI, New Delhi, o

(3) Gran blight: The group felt that since this is & very important
problem the work on screening varieties for resistance to blight .
should be contlnued.

(4) Arher wilt:s The work already being done at Delhi will be continued.

(5) rdinated Fungicidal Tri

(a) Sced trontments Since reports were not received from all the
locations listed last year, it was decided by the group that those who
are interested should teke up this work so that we mey not lose time
and it was decided that the work on seed treetment on mung, urd, end
cowpea will be conducted at Jabalpur, Pantnngar, Lucknow University,

ludhiena and Delhi, : .



(b) Spraying trinls: It was decided by the group thet at least
for another yoar spreying trials should be continued at Pantnager,
Jabalpur, Gurdeapur, Herdol and Delhi,

(c) Soi) troatment: Experiments will be continued et Pantoager
and Delhi.

(6) Bacterial Bliesht of mmnp: The work will be continued at the

Division of Mycology and klant Pathology, I.A.R.I. » New Delhi,

(7) Detection of ¥nown seed borne viruses in the se_crops
gserologicel nnd various other technig.ucsg .

The possilility of detecting kmown seed borne viruses--in pulses
by various mothods will be worked out in the Division of Mycology and
¥lant Pathology, I,A.R.I., New Delhi,

(8) Sced supply: It is unfortunate that for ccrtein rersons, seeds
of pulse crops wcre not eupplied to the Pathologists at their request,
Unless seed is regulerly supplied by the Coordinator work could not be
continued unifornly st e1l the centres, It is, therefore, espential
that supply of sewd be maintained regularly, Dr. F,J. Williems has
ldndly agreed to be incharge of this aspect on behalf of plant
pathologists, :

Last yoar it was decided by the group that 100 gm. of each variety
of ell pulses grown under the Coordinated triasls at different locations
should be made availeble to Dr. F.J.Willisms for sending to Dr. Paul
Neerganrd, Chief of the Seed Pathology Institute for Developing
countrics where work on seed health testing is being done et interna=-
tional level, So far only one sample has been sent through the
courtesy of Dr. Y.L. Nene. The group, howover, felt that it will be
most casenticl end in our own interest thct each Breeder from his own
centre should send 100 gm. of pulse seeds to Dr, F.J. Willdiens at
New Delhi for this purpose,

Staffing pattern

. The pathologists group hes been very grateful to the Indian Council
of Agricultursl Research for sanctioning one senior class I pzthologist
supported by two senior research assistents st the two regionel reseerch
centres at Hyderabed and Jabalpur and one Junior pathologist at each of
the 4 regional stations. It is most easentiol that these posts should
be filled up as early as possible in the interest of pulse work. In
addition, the group strongly felt that since the work 1s conmiderably
increasing at the I.A.R.I. » New Delhi end currently there is only one
Plant Pgibologist in senior class I grade supported by one SRA
(although 2 have becn sanctioned), it is most essentiul to heve et
least one junior pathologist added to this groups It is also essential .
that like other Goordinatecd Projects for this importent discipline, in
the Pulse crops the Senior Class I Pathologist loceted at Delhd, who
is virtually coordinating the pathologicsl work throughout the country
in collaboration with Dr, F.J. Williams be kindly given en edditional
allowance cf Rs. 150/ which should be taken into account ag additional
special pay and as is currently in practice for other A1) Indie
Coordinated Projects as well,



Recormendations oﬁf; the Entomvlopgy work group for progrerme eveluatio
plenning, which met cn 5.2 under the coordineted pulse project

Present
Dr. 0.3. Bindra Chairman
Shri H.P. Saxena Convenoy

Dr. AsRe Shesh&dri
Dr. M.G.R. Menon
Prof, K.E, Gibson
Dr, P.Ds Srivastava
Dr. MG, Jotwanl
ghri G.R. Sethi

Shri P.B. Mukerjee
Shri J.P, Singh

shrd J.S. Naresh

¥r. Karim Kemall

Mr, Shannon W, Wilson
¥r, HDe Vasu

Shri Sunil Kumer.
ghri S.K. Prasad
Shri P, Sircar

Miss A.Phokela

Shri 4.K. Raina

I+ was noted that now all the positions provided at the Heedquarters
héve been filled, However, in spite of repeated recommendations mode at
the last two workshops, no entomologicel staff has yet been provided at -
the regional centres end sub-centres, The group felt thet even though
gome research work on inscct pests of pulse crops had been initiated

_recently at Pod.U and U.P.AUs, in order to handle ths many entomologie
cal problems, it wes absclutely necessery to provide entomological
staff at the various regional centres and sub-centres on the lines
recommended during the first pulse workshop held in March, 1967, as
unders '

a) Additional steff to be pr

Senior Rescerch Assistant
Fieldman

b) Staff to be proved for each of the regional ccntres

Butom <t e o T
Sonis

Ficldiui

Igberatory httendant

c) Staff to be provided for ecch of the sub-centres

Entomologlat Class II
Rescarch Assistant
Laboratory Attendent

Progress of work vis-an-vis prograrme puggestod for the ycar 12@;_-9'
and_future prograrme,

An experiment has been started to determine the intensity of
pest infestation in gram and pec sown at fortnightly intervels from
15th October to 31st January, Observations are being recorded at
weokly intervals. So far, only aphid (Aphis eraccivora) has been
noticed on grom and poa leaf-miner on pee, )



It wns decided thet observations on this experinent ah&mld be
centinued and dotailed informatioa on the incidence of other pests
and their netursl cnomies should be ccllected,

The'hothods of recording obscrvations will be as followss

a) Aghid: The percentage of plants infestod end the populatdoL
counts of ephids on 5 plunts selected at random will be made. The
population, the nurber end steges of differcnt predators as well as
percentoge of mrmmified and fungus affected aphids will also be noted
on these five plants,

b) Cut-worm: The number of plants cut as well &5 the number of
branches cut will be counted and the number of branches per plant
will be estimatcd by counting the Lrenches of five healthy plants
teken at random for camputation of the damage on uniform besis of
plants destroyed. These cbsérvations will be on the entire plot basia,

¢) Gram-ccterpillers The number of ceterpillars together with
their stages of growth will be recorded in five randcm samples of one
gqem, each, The cocoons of perusites will also be counted, At
hexrvest the percentage of pode demeged and loss on the baasls of
number and weight of g¢rains will be determined by taking 10 plants
at random in each plot,

d) Semi~loopers The population of this pest will be recorded in
the same menner as that of gram caterpillar,

e) Pea pod berers Pods of 10 plerts taken at random will be
exemined to determine (i) the porcemtage of pods infested (ii) the
percentage of secds infested (1ii) the percentege of loss in weight
of aceds, .

£) Pea lesf-miner: In five randomly selected plants the percentage
cf infested leavos, the number of larvae, live pupsarise and empty
puparise per leaf will be determined, The extent of paresitisation
will be studied by recmoving leaves containing 50 pupariase end
exemining then for emergence of paresitos in the laboratory,

Kherif pulges

For the kherif seagon i1t wes decided that Beisskhi rung,end Puga
Phammi cowpca chould be used in similar trisls beginning in April,
In addition one recently recormerded vericty of mung (T.21), cowpea
(fuoe Baisakhi) end urd T.9 should be included in e similar trial to
be cerried out in the regular kherif scason,

The vbservatdons on pest of kharif pulses will be récorded as
followas .

a) Galerucid beetle; The technique devoloped recently that is
grouping intc three categories viz,, 'Slight!, tModerate!, and 'Heavy!
will be useds Thrce random samples esch consisting of five plants in
a row will be tcken,

b) Leaf-miners The technique mentioned under pea-miner will be
used in this case algo.

: ¢) Jagsids Tho mumber of nynmphs end zdults on one lcaf from top,
middlc and bottom of each of the 5 plants selected ot random will be
recorded separately,

Since the staff provided in tho project is very meagrc, it may be
necesgary to record the observations outlined sbuve at 10-day or
fortuightly intorvels instesd of weekly intervals, It would be
necessery to provide additional staff so that the cbservations could
be more frequent end detailed. If additionel staff 1s not provided
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; :i.t;mﬁr not be puesible to cerry out the work on all the crops end the

‘work on urd may have to be postnoneds -

2. BruchidsiThe experimecntnl work to explore the possibllities

of centrolling storage loss duo te Bruchid pests by pre~hervest control
operction in the ficld where infestation starts &t lcast in scmeo crops
wero undertaken on gram, lentil und dry peas, It was reported thet
nine pusticidal chenicals were coupared with untreated checks In case
of lentil only two sprays were applied whilc on gram and peas three
apreys were applied during Decemver and January. It wes reported that
scme of the insceticides, particulorly endosulfen have glven promising
results, It io recommencded that for the benefit of the pulse rosesrch
workers tho detailed report of the vxperiments should be included dn
the procecdings of this workshop. . -

It was decided thet during the ycor 1969-70 two or three best
material be tried on moony in the khorif sesson end grhar and lentdl
during the rabi season, It was elgo noted that the trestment of graint
with Bromoden which has a very high LD50 value for mumals hus proved
to be very effective in checking Bruchid infestation in storage.

Since malathion has slss proved to be effective in gome other labora-
torics it was sgreed thet this will be included in future tosts for
comparison with Bromoden, It wans further agreed thet the samples

of treated grains will be analysel for resicducs of these pesticldes
through the Agriculturcl Chemicels Idvision of the IARI & PehlU,

It wes also decided that in all the chemical control experimenta,
samples of pecds be anelysed for pesticides residues end results be
takon into consideration while meking final recommendations.

3, Screening of varicties for pest resistances

1) Field pests: It was noted that in cese of moong,urd end cowpea
100,104 rnd 132 lines, respectively, wire scresncd for resistence to
the galerucid boetle, jassid and leaf-miner, Currently, 364 lines of
peas are being tested for their resistence to leaf-miner 2ad pod torers
It was docided that the lines which were censidered to be 'slightly
effected! together with the lines which have nct yet been tested yet,
should@ be screcned in the coming yoar,

ii) Bteress pests: It wae noted that B verletics of cowpea, 12 of
moong and 16 of urd received from plant breeding trials are being
. sereencd for thcir resistance tc Bruchids in storage, A deteiled
report of this may be inecluded in the proceedings of this workshop.
It wes further decidod thet in future all the verieties included in
the coordinated egronoric trials mey be included in such studies.

4 against the programme of evclution of crop-wiso control
schedule for growing pest free crueps of moong, urd and cowpez, it was
reperted that of 2ll tho granuler insecticides Fhorate (Thimet) 103
grenules at the rate of 20 kg./hu. proved to be most effective and
kept the loss due to the galerucid beetle 2t a low level for six
weeke, It was decided thet this exporiment should be repéated to
work out the lowest effective dosags and to detcrmine the economics
of such treatments. Separete experimerts for the chemical control
of other pests ¢f various pulsc crops :any also be undertaken,

5, Regarding the item 'identification end illing up of important
lacunae in cwr kmowledge of bloloygy end bionomics of inscct pests
of pulse crops' 1t was reported that & critical stady of the
literature is belng done to identify the lacunze., It wms decided
that after the lacunee are identified, verious institutions should
be requested to take up the work on these itoms in addition to the
work which cen be token up at the Headquorters of this acheme,


http:checki.ng

6, The group reitcrated lest Yeer'!s recomendntions that the
work should be done et the verious regionsl centres cnd sub-centres
on the following items:

2) The scrconing of lentil gexm plasn for resistance to aphids
and pad borer at Lu .

b) Screening of the red-grem germplasm for resistance to pod-fly
and the plumo-noth et Jebalpore, :

o) Screening of the germplesm of red-grem for resistence to pod
borers end pod buz end cowpea for recaistance to aphids at Coimbatore,

. d) 'Screening of the germplagi 6f red-gram for resistance to
flover thrips end of horsc~grem for resistence to aphids at Hydcrabad,

@) Screcuing of the gern plasm of red-gram for resistanco to pode
fly end plune-mcth et Verancsi,

7+ The group rciterated the last year's recommendation thet
research work for evolutior of cropwise control schedules for growing
pest free crops should be cerricd out at the different centres as
mentioned belows . :

a) Ejdhiena: moong,urd end lentil
b) Coimbatore: Pea, red-grem and lentil,

¢) Varannsi: Pea, red-gram and lentil,
d) Jabalpore: Bengal gram and red-gram
eg Hydecrabed: Red~-gram and black-gran/green gren,

The Ehtomologist at the headquarters should eddress letters to
the entomologists of agriculturel universities/colleges at the centres
reforred above in 6 and 7 for carryinz out the programme of work on
the above two items so long a9 entomologicel staff at these centres
is not provided in the coordinated project, .

8, Hoving noted that during the least kharif scason cowpea,
moong and yj were bodly demaged by tho nematodes et different places,
egpecially at Row Delhi, the group reiterates its last year's recomen~
dations that a unit may be crezted in the Divigion of Nematology,IARI,
New Delhi for cerrying out studies on nematodes of pulse crops,

9+ It wes fclt thot there is necd for strengthening the syste-
matice section of Entomology Division of the L.4.R.I to render quick
identification service, :

10. It was felt that recormendations for pest control on pulse
crops should be given by the regional entomologists for their respective
regions wntil more information is availahle centrally, Melathion could
be used for protection of seed, in storege =nd phorett grenules (Thimet
168G @ 10 kg./he) for control of fiecld pests,



Proccedinga of the Working Group on Qunlity

Pregent

Dr, AJK. Keul
Dr. Y.,P. Abrol
Dr, A, Auatin
Dr. B.M.lel
Dr, IuPoGuptB
Dr, O.ls Krober

¥e recnmends
1) That the screeuing of genctic matorial for protein content
be continued, : -

2) That suitnble methods of enalysis be developed and evalunted
for the determination of methionine end tryptophan in the

pulsea, -

3) That high protein materials to be tested for metbionine and
tryptophan contont, ' : '

) That methods for the cstimation of cooking quality in pulses
be stenderdized.

5) That the work on soreoning of Lathyrus materials for
low ncurotoxin content be continucd and thet e study be
nede of the effect of environment end genotype on

'6) That priority be given to the testing of nutritdonal quality:
of somplecs from thc Coordinsted Veriety Fidd Triels,

%7) That only semple of good sced quality and representative
of the genetic materials being tested will be enelysed.
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Rosul ts of Coordinated Uniform Varietal .Trials oﬂ Pul ses

Daljit Singh and R.B. Mehra

Coordinating Unit, All India Coordinated Pulse Project
Division of Genetics, Indian Agricultural Research Institute
Delhi=12

During thls year a total of 75 trials were sent
for the three crops Moong, Urd and Cowpea. Upto the time
of reporting, data from only 28 trials for the thres orops
was recelved for statistical analysis. As such no fim
conclusions can be drawn., However, some broad indication
of the varletal performances are available. A briof cropwise
account of the rosults is given below: -

(1) Moong (Groen gram)

Out of 28 trials lald in different centres resul ts
from 12 were available for analysis. Thoso trials wore
conducted with a set of 20 varieties. Locetionwise rosults
are given in table 1. All results but one showed significant
differencos botween the varictics, The bost five performars
in descending order of rank were Hybrid-45 (7.61 g/ha.),
Khargaon-1 (7.06 q./ha,), Krishna-l1 (6.89 q./ha.), NP 18
(6.36 q./ha.) and No.305 (5.65 q./ha. Excopt for Hybrid-45
and No.305 which were included in 12 and 11 trials
respectively tho other three wero included only in 2
trials. Thoreforo, no much reliance can be placed on the

.porformanco of these threco varieties. Hybrid-45 was
stotlstically at par with the best performer in 8 out of
121trinls while No.305 was in this group in 2 out of 11
trials. .

It may bo montioned that some varioties not
included in the sot of 20 gavo very good performance at
somo placoes. At Dholl the warioty Moong Baisakhi was second
In rank and ylelded 11.58 q./ha. (tho goneral average for
Dholl being 9.11 g./ha.). Variocty 14A-1-11 which yloldod
2,08 q./ha. was tho socond best at Durgapura. Tho avorage
yiold at Durgapura was 1.17 g/ha,

Tho coofficiont of variation in those trials
ranged from 10% to 102%, the mean variation being 354,

(2) Urid (Black gram)

Data from 11 trials out of 26 which were
conductod wors recolvod. Significant variotal difforonces woro
revoalod in all the 11 trials. These trials wore conducted -
with a sot of 16 varlotios. Locationwise results are given
in Table 2. The first four vorioties in desconding order
of merit ware No.55 (7.17 q./ha.), Mash 35-5 (7.02 q./ha.),
No.l-1l (6.94 q./ha.) and Khargaon-3 (6.89 q./ha.). The
porformanca of these varietios 1s not easily comparable.
While No.55 gave the highost yleld, it was tried in 7
centres and was in tho top statistical group at 4 centres
whilo Mash 35-5 and No.l-l1 wore 2nd and 3rd in rank rospectivee
ly they wero in the top group in 8 out of 10 and 7 out of
11l trlals respoctively.

' To cooefficient of variation for these 11 trials
ranged from 10% to 83% with a mean of 36%. .



(3) Cowpoa

Out of 21 trials lald rosults werse rocalved from
only flve, Locatlionwlise results are given in table 3.
8ignificant varletal difforences wore obtained at all the
fivo centros. Tho total nurbor of varieties were 10, The
four bost ylolders in desconding order of nerlt were .
NP.2 (3.10 q./ha.), T.2 (2.77 g./ha.), K.11 (2.71 q./ha.)
and J.C.10 (2.32 g./ha.). The variety K.11 was.in the
top groupr in € qut of the flve trials In which it wes
included and T.2 was in the group ln 1 out of 4 trials in
which 1t was 1ncludad,. ’

At Nayagarh SEB-2 which was not included in the
sot stood lst with a yield of 6.18 q.,/ha. as compared to
the averagoe of 4.34 q./ha. at that place.

The coefficiont of variation ranged from 11% to
644 with a mean of 34%. -

2,
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MEAN RANK
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Zero yield and zero rank against a variety indicates its non inclusion in the experiment.
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Tatile 2

Coordinated Trials of varieties released

._and Rank

different states {Yield in
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Zero yield and zero rank againet a variety indicates its non inclusion in the experiment.



Table 3-
‘Coordinated Triaia. of Varieties released by different States (Yield in Q/Ha. and Rank)

Crop: Couwpea Year: 1968-69
Punjab Rajasthan ' M.P., Orissn Mndrns .
Varieties Gurdaspur | Durgapura | Gwalior | Nayagarh | Coimbatore OVER ALL
Y BRIy R VY RIY R [¥Y ® MEAN _RANK _

1. T.2 3.28 3 033 9 0.00 0 566 3 1.8 4 2.7 2
2. K11 3,9 1 257 3 _3.09 1 2.0, 7 1.8 2 271 3
3. K14 1.8 6 070 7 235 2 2.63 6 0.9 8 1.7 7
4. 5286-3 3.86 2 000 O 0.22 6 0.00 0 1.8 3 1.8 5
5. BS.9 219 4 248 4 0.9 3 0.00 9 0.7310 1.60 9
6. Meshad 1.56 7 0.5, 8 0.9 4 2.89 5 1.6, 6 1.51 10
8. E.Remzhorn 04, 8 1.32 5§ 049 5 51§ 4 1,09 7 1,70 8
9. JC-10 1.90 5 264 2 0.00 0 0,00 0 2,41 1 232 4
10. NP.2 0.00 0 4.44 1 000 O O000 O 1.7 5 310 3

Sub.Var. 1% 0.00 0 000 O 0.000 6.19 1. 0.00 O

Sub.Var. (2 0.00 0 000 0 00 O 0,00 0 0,00 0 ‘

Sub.Var.(3) -0 0 000 0 000 0 000 O .0,00 O

Sub.Var.(4) 0.00 0 000 O 000 O 000 O 0.00 0

GM. 2.16 178 1.16 AT 1.5

S.B.(M) 0.118 0.574 0.522 ~ C.508 0137

c.D.. 0.35 Sig 1.68 Sig 0.95 Sig 1.57 Sig 0.40 Sig

c

V. ' 10.9 64.3 55.2 20.2 18.1

Note: Y refers to Yield; R refers to Rank

Zero yield and zero rank against a variety indicates its non inclusion in the
experiment . )



Progress in collection, Introduction and
- evaluation of g. wplasm kpf'-pulse crops

Kenneth H. Evans
RPIP/USAID, New Delhi,

We probably have the most complete collection of pulse germ=plasm in
the world, This collection includes about eight crops and material
from several countries. In some crops, our collections are more .
complete than in others. In cowpeas, 8 crop of minor {importance, we .
.have material from about 50 countries. In pigeon pea we have more
than 4,000 accessions, but most of them are from Indiam sourcos.

In the past year, we have added a few new accessions. We have also
removed some duplicates which probably offsets in numbers the new
accessions. In chickpeas, we have bulked several accessions on the
basis of similar origin and phenotypic character. This has reduced
our chickpea collection from 6,000 + to 2,000 + accessions. We .plan
to reduce our collections in some other crops by this method.

The collection is not complete, but is probably more representative in
some crops than in others. We do not have adequate collections from
all countries where these crops are grown. Some Indian material may
not be represented in the collection since we have relatively few
accessions from some states. : .

Lists of accessions with their neme or origin are being compiled. The
list is completed in pigeon peas, but not printed. An effort is bein
made to complete lists in other crops as soon as possible, :

A catalog of the germ-plasm needs to be compiled. This has been
started with the data available. In some crops this data is very
limited. We have raised a very poor crop of cowpea (I would say no
crop) in two attempts at Delbi. Our mung and urd crop this past kharif
aeags'on were also failures. Disease, probably nematodes and other
factors made the past season's resvits very questionable.

A trial irrigated summer plantirg fuiled except for a few mungbean
lines. The 1967-68 rabi seszson was somewhat batter. Gram, Lathyrus
and lentils produced a crop in Delhi. T

Delhi does not have adequate facilities to maintain the germ-plasm .
collection. The land is often not suitable for pulse crops, poorly -
prepared for research plots, and limited in acreage for growing germ-
plasm.’ Storage facilities could be adequate, with the present cold
storage facilities, but power is not available and the seed deteriorates
rapidly in the hot humid season. . '

With the poc;t seed production and poor storage conditions we.are very
low on seed of the germplasm material. Few seed requests.can be filled
for lack of seed. . '

Pigeon peas were grown at Hyderabad, V_ataﬁaai end Jabalpur; thase crops
looked good. Dr. Gadwel is going to give a more complete report on .
pigeon peas later. , »

I have probably outlined more problems than accomplishments, but I
feel these may be more appropriate for a workshop.' :



PROGRESS OF WORK ON PULSES AT IARI REGIONAL
RESEARCH CENTRE, RAJENDRANAGAR, HYDERABAD.

v.n. GAWAI‘
RPIP/USAID, HYDERABAD

The work on pulses at the IARI Regional Research Centre, Hyderabad was
started in 1967-68 mainly with red gram (Cajanus cajsn) germ plamm -
consisting of 5135 cultures. During the last workshop the ranges in
the values of the several characters studied like plent -height, days
to flower, days to pod, days to mature, pod size, seed/pod and 100
grain weight were presented (see following papers. Besides, the -
variation observed in regard to flower, pod and seed color, plant type,
and leaf shape were described. Three cultures namely P-4785 (Dwarf and
early; maturing in 123 days); P-4758 (early, maturing in 108 deys) and
P-4839 (good plent type; compect and bearing pods in clusters) were
considered as promising for further work. The progress of work thia
year 1s outlined bhelow: ’

SEED SUPPLY:

Subsequent to the visit of several breeders last year, and on their
and other individusl requests, the following number of cultures were -

supplied. .

Supplied to Bumber of cultures
1. Pulses Specialist, Andhra Pradesh ”
2. Director Reseerch J.N. Krishi Vishwa Vidyalaya -
Jabalpur, Madhya Predesh 14
3. Millet Specialist, Maharashtra 456

4e Plent Scientist (Oilseeds Raichur (Mysore State) 823 .
5. Pulses Specialist, Orissa 88
6. Lssociate Professor, Plant Pathology,U.P.A.U

Pantnagar 1610
7. Economic Botanist, Kanpur (Uttar Fradesh) 4217 -
8. Economic Botanist, West Bengal 238

Besides about 100 selected cultures for preliminary trials in the.
lattice design end initial evaluation trial were sent to the Pulse
Breeder, IARI, Seeds of a complete set of germ plasm was sent to
Delhi for preserving in cold storage.

GERM PLASM:

Last year, it was observed that several cultures were exactly alike,
Large groups of such cultures could also be seen. This year, therefore,
all such duplicates were removed end brought down to 1008 cultures.
To this an additional 108 collections from Maherastra and Goa were
added and growr in a augmented design in twelve blocks with thirteen
checks (Released verieties) repeated in all these blocks, This would
enable multivariate anelysis and facilitete further grouping of these
cultures on the basis of genetic divergence present. Recently seeds
of dwarf dhal (Arhar) were brought by Dr. S.V.S Shastry, Project
Coordinator (Rice) from Ceylon. This is said to be a derivative of
the cross Trinidad x Tenkasi~-6/ maturing in 140 days. The seed is
being multiplied this rabi., This month small sample of Atylosia
sgarabacoides was obtained from Regionel Research Centre, Raichur,
(University of Agriculture Sciences, Bangalore).

L CROSS:

A 10 x 10 diallel cross 1s being attempted with the following cultures
‘P=4758; P-4839; P-4645-15 (bold sweds): P-3948 and P-2597 (small seeds)
P~2889: (Semi dwarf end bold seed), NP 69; T21 and NP(WR)15. for the
severel charactors, Extensive crossing is in progress with P-4785 and
NP 69 wgh a view to breed P-4785 plant type with added 100 grain weight
from NP&9,



NATURAL QUTCROSSING

The natural outsrossing in the case of Arher is reported to vary from
5 to 204 by verious suthors. A small experiment was laid out this
year to find out the natural outcrossing at Hyderabed, P-3234 with
purple n%em, pink flower and Purplish black seed and P-3079 wvith green
stem, yellow flower and white seeds are used for this purpose.. .

INITIAL EVALUATION TRIAL:

Unfortunately, the sceds of this trial got mixed up in the trensit and
bence very few seeds were aveilable intact in each of the packet. On
further request, cxtra sceds wcre not available. 90% of the stand
obtained from those few secds, (in some ceses 100%) is very severely
affected by & disease causing amalling end ysllowing of the leaves
accompanied with sterility (Plant Pethologist described this as
something different from the typicel sterility mosaic of arhaer)., It
appears selection No. 1, 5, 9 ere eerly in that order, Selection 2,4,
8,9 have just started flowring end the selectiom No, 3,6 and 7 are yet
to flower, ’

The results from the latiice design exberiment consisting of 100
entries would be available at a latcr dute as 33 entries are yet to
mature;

SEED INCREASE OF P-4785; and P-4758 and P-4830,

With a view to increase the seeds of these three cultures and also to
get information on themoptimum plant population, an experiment was
laid out with these three cultures with between row spacing of 60 cm.;
90 cm,; 120 cm. and within row spacing of 20 om.; 40 cm.; and 60 cm,
and all possible combination, P-4839 maturing later than the other two
is being harvested and the data would be processed scon., Helf an acre
was sown on 31,12,69 with P-4785, as there is a growing demand for an
early and dwarf culture, The produce of this should enable us to
undertake extensive large scale testing on large plots to facilitate
its early release. It is suggested that the other two cultures
namely P-4788 and P-4839 should be included immediately in the initial
evaluation trial.. .

«000=

8,
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9
RED GRAM GERMY PLASMM

V.R. GADWAL
RPIP/USAID, HYDERABAD

The red grem germ plasm grown at IART Regional Research Centre, Hydernbad
consisted of 5135 cultures. Each culture was grown in a single
unreplicated row of 15 £t. length, After about every seven hundred
cultures a set of checks consisting of 16 varieties from the last yea.r'a
co-ordinated verietal trial was grown,

SOURCE:

The collection included 107 exotic cultures from as many as fifteen
countries and the rest indigenous materisl, The materiel obtained from
the surveys especielly conducted in Andhra Pradesh, Utter Pradesh and
Biher formed the main bulk of the indigenous material, The details
are presented in Teble 1 and Table 2.

Table 1

Sources of the exctic cultures
8,No, Source No, of cultureg
1 Australia 2
2. Brazil 1
30 Burna 103
be Ceylon 9
5 Fijl 5
6. France 1
7. Ghana 1
8,  Jamalca 7
9. -Kenya 1
10. Nepal 6
1. Nigerie 6
12, Pakistan 18
13. Puerte Rice 5
14, South Afrdca 1

15. U.S.4. S R
Total: 107

Table 2

Sources of Indigenous cultures

8eNo, Sources ~  No, of cultures

1. Andhra Pradesh 1461

2, Assam 53

b Delhi 348

S Gujrat 10

6. Madhya Pradesh 29

T Medras 231

8. l’lahar ashtra 259

9 Mysore 128

10. Orissa 55

1. Punjab 2

12,  Rajasthan 6

13. Uttar Pradesh 1714

14 West Bengal 5
Total: _5028

* Pregented in Second Pulse Workshop, 1968,
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OBSERVATIONS RECORDED:

1) Notes were taken on the following plent characters; Plant type,Plant
size, Flower colour, date flower, date pod, date mcturity, Pod colour, and
pod sire, seed/ped, sced size seed colour and uniformity., Besides, yleld
per plant is also being worked out to give a basis for comparison of the

yield potential of the cultures.

i1) Broadly the cultures could be clessified as spreading, semi-spreading
correct and bushy, &L very interesting plant type was observed where the
leaves were packed up very closely giving a rosctte appecrance to the
entire plant (P-604-67). The pods were borne =11 over the branches (evenly
distribution) or concentrated at the top of the plant in clusters, It
will be of interest to study the genetics of these characters.

111) There wes a quite a range in the flower colour as judged by the back
of the standard petal-different shades of yellow, red and orange. The
colour of the veins on this petel ranged from different shades of red and
purple, Various combination of these petel and vein colours were elso
seen. With regerds to the pod colour, only three major types could be .
soen greey, purplé and grecn with purple strecks, Onp culture hed cooplete
red pods (P-2561-67).  Shadcs of pink lisht end dark purplish colour were
elso noticed. Agein the sced colour ranged from brown,light trown, white,
dull vwhite, purple, dark purple, red grey and mosaic,

Lanceolate lerves are common but big elliptic loaves and oboordate

leaves could be seen in few cultures, While the colour of the stem

in most of the cases is green purple colour, green with purple tinge

could also be seen,

MAGNITUDE OF VARTATION

The extreme values in the case of other cheracters are given in the table
3 .

Y
. Table:
of neg of the verdous characters of R em t

g.No. Cheracter Lowest value - 4phest _value
1s Plant Height (cm, 724 3104
2, Date flower (days 66 days ' 230
3. Dete pod n 86 238
b Date mature ( ¥ 108 more than 252
5, Pod size  (cm. 2.5 8.5
6. Seed/Pod 2-3 " 6=7
7. 100 grain wte (gno) 4027 gmne. 20.10

Table 3 reveals the magnitude of varietion aveileble in red grom material.
The check T.21 is the earlicst to flower (72 deys) and mature (120 deys)

The corresponding values from the teble 3 are 66 and 108 days respectively.
Similarly the upper ranges of the velues for seed/pod, pod size and 100 grain
weight exceed thet of the highest velues of the check namely (N.P,69) which
hed 4-5 seed/pod, 18 gms. 100 grain weight and 7 cms. pod length, Dwarfness
is agein a very desirable character end none of the present checks are

less then 135 cm, Very good dwarf types with 72,4 cm, height ere available
for study,

LOTENTIAL VARTETIESS

The present red gram collection provided an invalusble source of importent
genes for earliness, seed weight, height etc.; there were few accessions
which could be tried directly, Two such cultures are worth mentioning
pamely P~4839-67 and P-4785-67, The former is about 140 cm. erect in habit
and had pods borne in clusters. It wes en efficient plont in as much as
there was very less vegetative growth as compered to the number of pods
borne., The seeds are.four per pod, brown and medium held, The average
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plant yield was 55.55 gm. which works out to 605 kg/acres, Correspending
figures for T.21 check was 44,25 (482 kg/ccre) end P-4785-67 is the dwarfest
culture (72,4 em, in height), In all other respects it is similar to P-4839
except in maturity; F-4785 matures in 123 days where as P-4839 in 156 deys.,

The present spacing given was 4 ft. between rows and 1 ft. between plents,
(10.890 plents per ecre). The spread of these cultures was 40 cm, (F~4839-
67) end 50 cm, (P-4785-67) wherees the T.21 check hnd 150 em. A1l cultures
were grown under high fertility conditions, The Yleld of these two could be
easily doubled just by reducing these spacing to 2 £t., between Tows,

Thus the need for finding out the optimum plant populetions per acre is
apparcnt in these cases. The 100 grain weight of these cultures is about
10 cm, this could be increased by suitaeble hybridization programme,
Similerly there is enough scope, from the present gene pool to incorporate
eerliness, dwarfness, and secd weight in otherwise good Yielding varieties
vhich ere already under distribution,

One of the main objectives of growing this germ plesm was to give an
opportunity to the brecders a1l over the country to screen the gern plasm
for specific requirements of their state, Up to date, specialists from five
states namely Andhre Pradesh, VMeherashtra, Mysore, West Bengal and Uttar
Fradesh have visited Hyderabad and selected their choice meterial, B

Off secason multiplication of twenty seven promising early cultures has
already been taken up et Coimbetore so as to produce enough secds for
preliminery trails at various locations during kharif 1968, Three
cultures namely P-4785-67, 1~4889-67, and P-4758-67 (earliest to mature
is 108 days) are also grown at Hyderabad, Several late cultures ere yet
to mature. When all the observations for all the cultures ere available,
e complete classification of the present collection will be attempted,

=000~
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'RECENT PLANT, BREEDING RESEARCH WITH SPECIAL REFERENCE -TO MUNG AND URAD

o X.B. SINGH
Punjab Agricultursel University,
Ludhisna,

In recent years phenomenal incresse in grain yield has been achieved in
vheat, rice, maize, sorgham and bajra but yield of pulse crops remained more
or less static, As a result, cereal and millet crops have become more
remunerative and there is already an indication of diversion of areas from
pulses to cereals, According to the-report published by the WHO and FAO

and other similar orgenizations, the Indian diet iz deficient in protein and
esgential amine acids, This deficiency may be further aggravated if
substantial gain in yield of pulses is not received by the multi-discipline
cooperative reseerch,

Mung end Urad cre amongst the four most importent pulse crops of Indie

and are grown in four million hectares annuslly. -The importance and
problems of these crops have been discussed by Joshi (1968) and Wakankar
(1968) in Second Workshop Conference on Pulse Crops. Inspite of the.
importance of these crops, their breeding and improvement remcined largely
neglected. The objective of this paper is to present some of the aspects
and approaches of the breeding programme in progress for the last two
years in mung and urad in Punjeb, Heryens and Himachel Predesh.

GENETIC STUDIES

Few genetical studies have been done on these crops. Till rccently even
the,yield components in these crops were not known, The mode of inherdtance
of important qualitative and quantitative characters is still not thoroughly
understood. This information is very importent for deciding approprirte
breeding technique, Systematic work to collect the valusble informat. :n
has been initiated at P,A.U and the work completed is reported here.

1) Genetic variability and heritebility estimates in mungs

Singh and Malhotra (1969) obscrved wide range of genotypic and

phenotypic variebility in their study of 75 indigenous and exotic strains,
They found that 100-sced weight had highcst heritatility estimate,

genetic variability and very high genetic advance. <They suggcested that the
impruvement in characters, like bunch number, pod number and seed yleld,

which had wide range, high coefficient of genetic variation end high genetic
advance, could be possible through a selection programme, A close association
between estimates of coefficient of genetic veriation and genetic advance

was observed. '

ii) Correletion Studies in mung:

Correlation studies conducted on 75 mung varieties et Punjab Agricultural
University, Ludhiana revealed that yield wes strongly end positively
associated with bunch number, pod number, pod length, secds per pod and
seed sizec. Path coefficient anelysis suggested that pod number, seeds per
pod and seed size directly influenced the yield, In view of the negative
correlation of seed size with pod mumber and soeds per pod, it was
recommended that a compromise must reach in selection programme so that
the increase in one cheracter msy not be mullified by reduction in other
characters. The multiple regression analysis indiccted that sced size, pod
number and sceds per pod are the yield contributing characters and these
traits may be given priorities in breeding programme (Singh, 1969).

111) Correlation studies in Urads
,Correlation studies were conducted on 25 varicties growh et two

different locations viz., Ludhiana and Gurdaspur, This study showed that.
yield was strongly. and-popitively assoclated with pod number, bunch number,
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branch pumber, pod length and seed sige. The correlatisn
botween peed yleld end number of seeds per pod could no’ be
estinated bectuse the enalysis of verisnces for this character
was non-gignificent. The wultiple regression analysis indicated
that pod mmber, pod length snd secd size are the important yield
contributing cheracters and these characters deserves maxinum
attention in breeding of improved streins,

iv) Inheritence studies in mngs

The inheritance studies on qualdtetive charactcrs completed at
P.A.U revealed that green seed coat is dominent over ycllow seed
coat and is monogenically controlled, Simllexrly it was discovered
that black spot on seced coat 1s cunditioned by one gene and spotted
charecter 1s dominant over non-gpotted. In separate studies
glaziness of seed coat was found to be controlled by single
recessive gene. The inheritence studies of sced size wes, however,
found to be complex. Nevertheless, this character seems to be
governed by smaller mmber of genes, small seed size being
domirant over large one, : .

v) Studics on combining abidity end penetic parameter:

4) mmg: The date have been collectod on 7 x 7 diallel set of
mmng and information on combining ebllity and inheritence of
- quantitetive characters is being gathered, The deta will be
wm“ai goon,

B) Urad: The observations on 6 x 6 dinllel seh of urad have '
been collected to study the combining ability end inheritance of
quantitative characters in this erop, .

vI) Hoterosis in mung:

Singh and Jedn (1969) studied sewen varieties, their 20 Fy and
18 Fy generetions to find out the extent of beterosis. This study
showed manifestztion of bybrid vigour in F. hybrids over better
Farents for grain yield, seeds per pod, poa length, pod number,
branch number ond plant heignt. Negative heterosis was noted for
seed size, The hybrid vigour for grein yield in F4 generations
over better parents was present to the extent of 1'}3.0 per cent
in 15 out of 20 crosses. The mean differences were, hovever,
significent only in two cases. The two best hybrid combinatdons
were Hybe45 x No.305 and T 51 x D 45-6, It is worth mentioning
thet hybrid vigour present in F generaticns/sver better parents
was retained in ¥, gencrations 1:: lerge number of crosses. This
indicetes that e portion of hybrid vigour in F, hybrids was
premoninently due to edditive gnne offects, Genetic diversity
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in parents may be onc factor for cxpressioxi of heterosis for grain y:l.eld.'

Athough some velueble information such as components of yield and

inheritance of some quelitotive characters heve becn collected but still meny

problems need our immcdiate attention. Disecases, which are of vital inportanc
in improvement of pulse crop, need prompt attention and the s3urces of ’

resistance and its inheritence pettern need to be worked cut,

BREEDING METHODS

The varieties in Punjab were evolved meinly through pure lino selection
method in the past. This method resulted in evolving threé mung
varieties viz., No. 54, No, 305 and Shining Mung No.1 and three verieties
of Urad nemely No. 48, Mesh 1-1 and Kulu 4 which are widely cultivated in
the state. Prescntly for developing an early paturing varieties of Mun
and Urad for summer cultivation pure line selection is being practiced
in the local collections, i

Mungs In Punjab, Gurdespur tract is traditionally kmown to grow sathi mmng
in summer. As meny as 200 different strains were collected from this area
and were grown in observational rows in 1967 at Gurdespur sub-station, On
the basis of earliness in maturity, disease resistance, seed size end
colour and yleld potential 20 strains were choscn, These strains were
grown in replicated row tricl et Gurdaspur and Iundhiene in 1968 summer and
tested agoinst Baispkhi Mung, Eight strains significantly out yielded
Baisakhi Mung and one of them yiclded as high as 12 quintals yield per
hectare, It 15 proposed to test these strains in large scale trial at
three locations viz,, Ludhiana, Gurdespur and Hisser, The seed of the
promising lines would be made evailable for testing under 411 India
Coordinated Scheme and to the interested treeders in 1970, -

Urad: Over 400 collections of early meturing atrains were made in the year
1967 from sub-montene region of Punjab which is treditionelly known to grow
scthi mash (Urzd), On thc basis of yicld and other desirable trcits 40
strains were selected from the observationnl rows, These strains were tested
et two different locations viz., Ludhiena and Gurdaspur in the year 1968 in
replicated row trial. Six strains have been found to yield betwcen 7 and 8
quintals per hectare and it is proposed to test these lines in the yeer 1969
at three different locations in Punjeb and Heryane. The seed of the
promising lines would be made available to the interestcd Pulscs Breeders

in the year 1970. :

HBybridizetion progremmc:

In case of sclf-pollinated crops the ultimate aim efter hybridizetion
has been the devclopment of pure line es a variety, To achieve this ‘goal
_three breeding methods have been successfully utilized in hendling
successive generation of e cross viz,, (1) Pedgree method, (2) Bulk method
and (3) Backcross method, Pedd~rec mcthod: This method is extensively
being used for producing superior streins of mung. In kharif 1967 as
many as 55 crosses were mede among pronising lines to combine desirsble
characters of two different strains into one., Sufficient F2 seceds were
produced in off-season nursery in 1968, 4 large numbcr of F2 plante
were raised in main season of 1968, Some of thc crosses did not throw
desirable segregates and hence discarded in boginning, Rigid secloction
pressure was applicd in remaining crosses and 365 progenies have been
selected for their test in F3 progeny rows., .

Sihultaneo{xsly fresh crosses were resorted in 1968, Emphasis shifted
in 1968 on making multiple crosses end some throe wey and double crosses
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have been made with a view to combine desirable traits of 3 to 4 varicties
into one strain,

Kodified bulk method, This method is being used for evslving superior
strains of urad, In this crop we heve noticed very little veriability for
growth habit and meny morphologicel cheracters s rlthcugh differences in
Yield and numbor are present, This irposes restricticr on individual
plant selection., Ssverel crosses are in edvance generetion,

Backeross method: A strain 24-2 of murg has been found to be very high
yielding but has black spot cn seed ccst, small ‘seed cize and-late in
raturity, Another variety, Kopergsn hes ncn-spotted seed ccet, bold: seed
size end early in meturity, A backercss prograrme hes bean imitiated

to incorporete desirable traits of Kopergaon, into 24-2,

FUTURE BREEDILG PRCCEDURE

Mung and Urad fall in category of avtcgemous species, This system of mating
inposes restriction on the breeders in utilising the evalutionary breeding
methology extensively used by maize breeders. The future breeding programme
in case of these crops are however straight, These primarily involved the
development of pure line varieties mainly through hybridization technique,

A few important problems relating to tnis will be discussed here, .-

1) Collection of wide germ plasms: Dr., P.H.van Scheik and his team have

placed great stress in collection of diverse material ever since the U.S.D.A.
was involved in pulse improvement work but still the ccllection is not
extensive and complete, Both mung and urad owe their crigin to India and
Central Asia, World collection of cultiveted plents hove been assembled
primarily as a gene pool from where e plant brecder cen directly draw the
material for his use, Collection of widely divergent germsplesms should be
congidered as source of genetic meterisl which would be useful in eltering
the course of further devclopment. There is o great urgency to collect
gene pool as soon &sppossible frem the places of extrere diversity before
they are wiped cut as the new vericties are replecing very fast the
indigenous ones, It is emphasized thet vigorous progremme of exploration,
collection and maintenance of germplasms and distributisn to the interested
plent brecders should be taken up, :

2) Ezaluetion of verieties for different cenditions: Pulses are by and
lerge cultivated under residual fertility and mecisture and poor crop
menegenent practices, whereas it is known that high yields ere obtained
under high fertility, better irrigaticn sourccs end cther essentisl inputs.
Consequently, major break through in yield can cnly come, if varieties are
evolved suited for high fertility end irrigated ccnditions., In contrast
pulses will continue to be grown under neglected conditions for meny yeers
to come., Under these sitwations the treeders will heve to evolve varieties
suited for high fertility end irrigated conditions on cne hand and for poor
fertility and unirrigated conditions on the othcr hend,

3) Hybridization work: The whole hybridization werk shauld te mobilized
in such a wey that the superior varicties ere evolved quickly and may be
adopted to wide range of environmental conditions., I would offer the
following suggestions on this aspect,

e) Facilities for reising off-season nursery: In northern India two crops

in a year can be grown successfully while in southern pert of the country
these crops can be raised all the year round. The cocrdinated project
should have a stetion somewhere in Scuth exclusively for this purpose and
meet the entire expcnditure on staff ond contingency, Sinilar facilities
chould be explored for winter crops as well,

b) Multiple crosses: The nung end Urad varicties evolved till date are
deficient.in many treits and it is herd to find out two best varieties
which may possess oll the desireble cheractcrs, therefcrc, the breeders
are suggested to go for multiple crosses, incorporating three, four or
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' eveh more strains in the hybridization programie, While selecting strains
for miltiple crosses due considerations may be given to incorporate varleties
of diverse genetic origin, wide adaptability and better combiners..

c) Dividing crovs among different pulses brecders: Every pulses breeder in
the country is working on & number cf crops which becomes difficult to
handle with same efficiency and urgency., It will be in the interest of the
coordinated progromme for speedy development that the crops are divided
amongst the pulses breeders, While dividing the crops the_choice of the
breeder and the importance of & pulse crop in a stete may be kept in mind,
Division should not mean that a breeder would be deberred from.working on
other crops but certainly morc emphasis may be on the crop which has been
assigned to him,

4) Heterosis breeding: The successful utilization »f hybrid vigour in
cross-pollinated crops hes focussed the attention of the breeders working
on self-pollinated crop, In meny sclf-pollinated crops like tomato, hybrid
verietios have been evolved while in cther crops like wheat a possibility
exist which i1s being exploitcd, Similer ettempts.way be mobilized to receive
phencmenal increase in mung and ured particularly when high percentage

of heterosis has alreedy vcen reported by Bhatanager end Singh (1964) S8ingh
and Jein (1969) in mung crop, The next step in this direction is to develop
cytoplesmic male sterile and resborer lines through irradiation, cherd.cel
treatment and interspecific crosses, "After CMS end restorers lines are
developed, the information on crogss-fertilization rmay be collccted, Once
these basic informations are available, the possibility of producing hybri.
ming and ured varieties may not be remote.

5) Mutation brecding: Following discoveries of x-ray for induced mutation
by Muller in 1927 end Stadler in 1928, this technique has been usged
extensively for plent improvement and many verietics have been evolved so
fer, This technique may be employcd for two purposes: firstly, for creating
genetic variability laclking in the germplesm collection and secondly,

for removing certain bottlenecks such as susceptibility to various diseases
and shattering, growth habit etc, of an otherwise desirable varietiecs,

6) Use of hermones: Dropping of 6@-70 per cent flowers in mmg end urad

is a comrun vhercmeno which results in reduction of grain yield, Application
of certa’n harmones such as Indol Acetic Acid (IfA), 2-4~5-T and giberellic
acid are kmown to check flower dropping to a considexable extent. The

. use of these harmones ere worth/trying,

7) Breeding for quality: Pulscs are included in our diet as a source of
protein and essentiel amino-ecids. Pulses ere mown to be rich in
certain amino-acids while poor in others, Vericties possessing belanced
amino-acids would go a long way in meeting our protein deficiency in diet.
Easy cookability is another important considcration for judging the
suitabllity of a variety, Facilities for quelity breceding are lacking in
almost all the state except I.A.R.I. It is guggested that such fecilities
may be extended to all the desirous pulse breeder in the country,

Such programmes cannot be effeciively operatcd by one breeder in
isolation or by & team of breeders but requires multi-discipline cooperative
approach,
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" VARIETAL PERFORI‘JJ%CES“ OF REARF. PULSES KITH SPECIAL REFERENCE. 0
" BAYAGARE CONDITION o

R.c. Misra
Pulse Research Station, Nayagarh,Orissa

Pulses are grown in Orissa in toth kharif and rabi seasons, Cultivation
of kharif pulses are mostly confined to western hilly tracts while rabi
pulses are grown in abundence in the eastern coastal belt; ‘Area covered
under kharif pulses is to the extent of 10,5900 hectares as reveeled
from 67-68 statistical report, The najor kherif pulses are black gram,
green gram and arhar, With a view to find out suitable, high yielding
knarif pulses, trials on black gram, green gram and arhar, seeds of which
received through the All India CO-ordineted Trial Project on pulses, were
conducted for the last two seasons at Neyagarh pulse research station,

Naysgarh, & sub-division of Puri District, is situated at an elevation of
250', The texture of the soil is sandy-clay-loam and the pH varies from
5.7 to 7.2, The average month-wise rainfall and temperature starting from
June to October are given in Teble 1.

The details of the varietel trials conducted on black gram and green gram
during the periods 1967 and 1968 kharif are presented below:

Bleck gram: Varietal triel conducted on this pulse included the
varieties namely Tggy Toy, BR61) BR¢g, Tg No.1-1, Sindkheda 1-1,Dg7
No.$5 end & local. ~Characters studied and yield obtained are

given in the Table 2,

In the first year's trial it wes observed that varietles
Sindkheda 1-1, Dg.7 end No., 55 were heavily infested with yellow
mosaic while the remasining improved verieties remsined completely
free from it, These 3 varicties, therefore, were excluded from
the subsequent year!s triel, :

It therefore appears from the sbove figures thet Tgs and Tyy are
much better than the locel variety end would make a”good substitute

for local.

Green grem: Table 3 nay be recferrcd to for various morphologicel
cheracters and yield of different varieties of green gram on which
varietel trisls were conducted during 1967 and 1968 kharif,

It is observed from the table thet the varieties Tp, Ty, T5q
and Hyb-45 are statisticelly significant over the ranaiging
‘varieties in both the sezsons end thus there eppears great
scope for recommendation of thegse verieties in the State, The
deleticn of the verieties 2L-2, 24-3 end BR-2 in the second
yeer triel was due to the fact that they are late varletles
taking more than 100 deys to flower and secondly they also
ylelded much less.

Disease: Primarily kherif mung suffers from two kinds of dlseases,
one is yellow mosaic end the other is leaf spot, Varietlies Kopergaon
and Tp ere free; Khargaon, Bq, NP 18, Hyb-45, T5q & Ty are
moderately affected while the remaining varietics are servely
infested with the yellow mesaic diseese, Occurrence of leaf -

spot disease is moderstely secen in all the varieties excepting

the two local strains Angul 3-6(4) =nd Angul 3-6 (B) which

suffer severely, But this iiscese does not appear to be so
devasting like yellow moseic as its incidence coincides wilth

the fruiting stage. .

" Pagts: The two major pests thet come into the picture are
aphids and stored grain pests. The former, though, is not a
very severe problem and cen very easily be checked by the
epplication B.K.C dust but the letter pest appears to be

serious,
"o



Teble-1

TEMPERATURE ANL RATNFALL DAT

Honta M’i‘:xinme;atu::'lg? °c : Rainfall (mm) :Té‘;‘@;ug?;iﬁ—:ﬁm‘ Rainfall (mm)
June 25 - 32 31 - 41 315 27 - 3 -3 161
Jely 26 - 30 28 - 33 298 26 - 29 2 - 33 389,5
August 25 - 29 27 = 32 467 26 - 28. 29 - 32 215,5
Septenbar 26 - 29 28 - 33 288.5 25 - 29 27 - 3% 2535
October 2%-29 29-32 9 2 - 27 23 - 32 438

H 3

19.



Table - 2

VARIETAL TRIAL ON BLLCK GRAM

1;']'_"1 A "': coo. 4. \Height | Days for [Days for {1000-seed Yield/acre in kg, ' C
FLNO} varj.ety : ‘,Ilyal’):lt :ln cm. Branches ;mmniu: ﬁ_nﬁ.l;i: weight 1967 ] 19,68 .. . Remarks

1 T 65 Trailing 198 9  115-120 85 41,200 898 598

2. Tz Trafling . 296 8 115-120 85 36.300 850 565

3. ERE CTredling 116 14 135-140 105 32.700 842 222

1. BR 68 Trailing 167 8 110-115 80 36,200 821 296

5 'Ho 151 frailing 7 95-100 65  ° 40.480 742 358

"e_g.": Sindkheda 1~1Trailing i 2{9 —

7 n6-7 Trgﬂjng‘ l COMPLETELY SPOILED DUE TO YELLOW MOSATC ATTACK 200 —

8 0'55 Troiling i 184 —

% T -9 Erect S5 0 4 70 35. — 392 —

0. Tocal Treiling -< = = — - —_ 450 274,

Treatments significant at 5% level.



Table-3

VARIETAL TRIALS ON GREEN GRAM DURIRG NKHARTF! SEASONS

Morphological, charactersg
1.

Days for 'Days for

eld in acre ob
]

1968

Total yi kgs/ tained from 2 flushes

Treatments significant at 5 % level

S1.No Variety Habit Height Branches maximum maximum 1967 First ! Second ! Remerks
in cm. flowering ripening of Flush Flush Total
1st fiugh
1 T - 44 Erect 29 2.7 39 62 342 217 193 470
2 T - 51 Erect 46 2.8 40 62 321 214 211 425
3 ‘Kopergaon Erect 43 3.0 42 59 258 161 -— 161
4 K ~11 Erect 42 3.9 44 62 257 146 90 236
5 Hyb - 45 Semi crect 51 4.3 46 73 248 219 170 389
6 Khargaon Spreading * 49 3.7 42 71 244 154 120 274,
7 T2 Erect 31 2,6 38 59 210 226 149 . 375
8 . Jalgaon Spreading 36 3.5 FIA 62 187 135 102 237
9 D4A506 Spreading 66 3.0 56 90 138 . 134 -— 134
10 NO 54 Spreading 79 4.9 56 90 133 76 — 76
1" Bq Erect 31 3.9 43 60 129 260 17 3717
12 D2-15 Spreading 8, 3.2 56 90 128 - 79 — 79
13 RS-4 Spreading 80 4.6 56 90 127 . 69 — 69
14 NP-23 Erect 54 - 3.9 46 73 126 146! 62 208
15 NP-18 Erect 40 4.2 43 7 . 65 184 - 91 275
16  N0-305 Spreading 64 4.9 70 90 21 — = —
17 2, -3 Spreading 87 74 8, above 100 days 16 -— -— —
18 2 -2 Spreading 79 645 84 above 100 days 14 — — —_—
19 R5 5 - -— - T - - 93 e 93
20 &ngul 3-6(4) — - — - - - 84 -— 84
21 Angul 3-6(B) —_— - —_ —_ - - 178 — 178
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. RESULTS OF BREEDING VCRK DONE AT THE REGIONAL CENT ':, I N B V.V, JABALE' R M. P,
J.P. Shrivrsteva
J.NOK.".". Jf.bclpur, MQP'

1. Arher (1567-68)

1. Varictal trinl (withcut fertilizer) carly greup: - Nine varicties
from.’ M.P., U.,P,, Bongel, Delhi end other Statos werce tried.. The gencral
growth of the crop was very poor due to weter logging, hence tho yicld was
cifcetod adversely. (Table 1 I

Verioty G-11 was found to bo the highest in yield (562,32 kg/he.) follewed
by P.T. 331 (496.62 kg/he,) end B=7 (416,35 kg/ha.) es conpered to 337 kg/ke,
of No. 148. . -

2, Verdetel trinl (withcut fortilizer ) lste groups- Nine verieties from
all over Indie werc tested. Generel grovth of the erop wes poor, Howover,
variety 2-E geve the highest yicld (1892 kg/ha) followed by 7-S (1538 ke/he)
end GW-3 (1914 kz/ha) (Teble 2), . ‘

3. Varictel trisl (with fertilizer, Inate group):~ Tho same set of verieties
wes grown with e fertilizer dose of 20N, 100P, 20K kg/ha. Here agein th2
general growth wag not sotisfectory, Variety 2-E geve the mexdmum yicld
of 2406 kg/ha. followed by 7-S (2356 kz/hs) (Teble 3).

4o Preliminery strein test:~ Scven promising strains slong with two:
controls (No. 148 and Khargone-2) were tested in rcpliceted plots. Strein
62-11 (maturity 165 days) geve the highest yicld of 1433 kg/he. fo1llowed
by 1317 kg/he. of No. 148 as comparcd to 1037 kg/he. of Khargone-2(Teble 4).

5. Local bulkgs- 19 locel bulk supples were tested in e single row-
replicated plot. Parsa end Jaswarl were found to be promising in yield
while semple Luma-Chouhan metured ecrliest (151 days).

I7. Mang (1968)

1. Coordinzted Varictal Trial:-~ Out of 24 vericties under triel, Hy.45,
a strain of M.P. cut yiclded cthers giving 1430 kgkiis. Krishno-11, encther
M.P. variety vhich had given the highcst yield last year, stond second this
year (1191 kg/he). Hy. 45 i3 a compsct lodging registant: variety end cerly
(64 deys)in mcturity. (Teble 5). '

2, Prclininary varictel trisl:~ Twelve strains including hybrids and -
selections nude at Jebolpur and Gwalior werc tried, Kopargaon, a bold,
shining-seeded early variety geve the maxinum yield of 1200 kg/ha.
followed by 1130 kg/ha. of Khergaonc-1 (Teble 6),

3. Genetic stock:- 360 entrics were grown in single lines; sclections
made included 6 for earliness, 12 for medium maturity one (line no, 327)
for freedcm from discases and 9 for high yield based on pod length,
profuse bearing, plant type cte. Thirty lines were very late but were
comparatively free from diseeses, )

11X, Urid (1968)

1. Coordinated Varietal Trial:- Amcng 21 varioties tried in randormdscd
roplicatcd plots, Type 9 the carliest strain (82 deys) ylolded the highest
(1131 kg/ha) followed by 1047 kg/ha. of Man-2 and 1033 kg/ha, of No. 55.-
Type-9 wes the second highest during 1967 (Teble 7). :

2. Frelimipery Verietol Trial:- There were 12 streins under triel, & -
selection Ro, 62-6/5 (92 dnys maturity) gove the highest yield of* 1383
kg./ha. followed by 1369 kg/he. of Prog-121. (Teble 8). . ‘

3 ﬁenoti;: Stocki~ Out of 225 lines of "gorm plasm grown in single
linos, for thc firet time Nine sclections werc made for carliness,
28 for synchronous flowring and 2 for long pod., 28 culturca were found
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lonst susceptible to discases and 11 were comparctivily frece from ingect
demege, .

IV. Cowpea (1968)

1o Coordinsted Varietel Trinl:- Out of 11 verictics under triel R,S. 9
a late vericty (maturity 101 days) gave the highest yicld of 1019 kg/he.
followed by 8% kg/ha. cf K11, an carly (77 duys naturity) varicty with
compeet habit of growth,

2, Prelinivery Verdetzl Trirl:- Among 24 strains tried during 1968, a .
strein G,C, 117 peve the maximun yicld of 693 kg/ha. £211cwed” by 552 kg/ha, -
¢f E-i4. Both notured ot about the ‘same tine, (86-87 days). !

3. Genetice Stock;- 824 ontrics werc sow: in single lines. Selccticns
were made for grain, vegetable, fodder and clso for dcuble purposes.

V. Gram ‘1267-68)
1. Coordinnted Voricty Trirl:- Twenty four verietics frem IL.P.,Punjab,

Rejesthan, M.P., Andhre, Beng:l and Biher were grown it rendomizcd replicated
plots. The gencral growth of the crop wes poor due to lack of moisture,
G62-404 wos found tv be carly meturing end high yielding (757 kg/he) as
ccmpared to 614 kg/ha. of adt. V (Table 11),

2, Genctic Stock:- 4 collection of 2404 types elongwith the check of
soxe improved varicties was grown in e single row plot (Half row inoculated
2nd helf uninoculated). 35 lines were solccted for ecrlincss, high yicld
gced plant typo and profuse bearing, However no significent difference wes
found in yield between inoculated end uninoculated plots,

VI. Pea (1967-68)

1, Coordinnted Verictrl Trisl:- Twclve varietics frem U.P. and M.P. were
grown In rerdomized replicated plcts, Variety T-163 geve the highest yield,
(741 kg/ha) though late in ncturity, Gwelior crosses are earlier in maturity
but poorer in yield (Table 12),

2. Genetic Stock:- 379 types were grown in rows 15' long along with 6
Gwalior crosses, 31 sclections were madc for earliness, plent habit,
yield, resistance to pests and disesses and seed size,

VII. Lentil

1. Coordinated Varietal Trialisr Ten varicties from U.P., Punjab,
Meherashtra and I,A.R.I, were tested in randsmiscd replizated plots (Table 13),
The varicty T-8 gave the highest yield of 451 kg/ha, followed by Be62
(36 kg/ha{ and N.P.47 (378 kg/ha) T-8 was also found eerliest in -
maturity (135 days),

2, Preldminary Verietal Tricl:- 25 strains were tested in 4 row plot
including some sclections end some local collections Behra-1 gave the
highest yield of 1659 kg/ha, followed by selection J-61-73 (1558 kg/ha),
J-66-55 (1551 kg/ha) and J-61-33 (1522 kg/he). No significent difference
was found in meturity (Table 14).

3. Genetic Stock:-Out of 140 collections, 12 good lines on the basis
of growth babit, eerliness end yield were selecteds Reins at the time of
pod formetion affected the yield adversely, however L.E,725, C-21 s LE. 57,
L.E. 45 were found to be higher yielding,

4» Observation Plots:~ Seventy two types including some locel collections
end soze sclections were grown in repliceted plote out of which 861-95,5,61.9.
were found to be superior in yield. '



' VIIL. Lathyrus (1967-68)

1. Vﬁriot_g_l:__g‘_r.i_g]:z- Four varictics werc tcsted in randomized
roplicated plots out of which Rewe-2 was found to be the highest ylulder
(24444 kg/he).1 No significent differcnce in maturity was found (Teble 15],

2. Genctic Stocks~ 504 lines were grown in single row . Ten
promising lines on the basis of yield woro selected L.S. 115 -gave th
highest yicld, :

Table «T1° "

Performance of 9 verictics (ewrly grous - without fcrtilizdr} of Arher
during khorif 1967 -

Days of Deys to _ Yiold in.

Yerictics flowcring neturity kg/ha
1 P21 138 172 168,10
2. B-7 158 190 416,35
3. Cc-11 160 k2l 562,32
b -N-84 165 19N 240,30
5e N=290-21 156 183 130,17
6. P.T.301 163 101 498,62
8. Khargone~2 155 191 223,22
SOE - " - 120. 153
c .D - . . - 2431910
Tablc = 2

Performanse of verictics (Iuto group - without fertilizep)
of Arhar during kherif 1967.

Verieties Deys to gcneral flowering Yicld in kg/ha,
1. 2-E 176 " 1892.10
2. 7-8 177 1677.82
3 GW.3 161 1813,56
be Te17 165 1699,32
5. S=101 156 1659432
6. S-103 158 1656.48
7. NFWR-15 - 164 164934
8. =7 169 1249.50
9. NP-69 166 564,06
S.E. - 200,634

C.D - 584.052
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Performance of O vorictles (Iatc group - with fe
of irher during kharil 1967

rt*_ligerl

Varicties Deys to gencral flowcring Yield in kg/ha. .
1, 2-E 174 24,66, 18
2. 7-S 175 2356,20
4e T-17 172 2463,38
5 GW.3 169 2256,20
6. 8~103 163 -2249,10
7. NPWR-15 172 2213.40
8. 8-101 169 1977.78
9. NP-69 162 1642,20
S.E, N.S
C.D

. i Teble =
Ereliminary strcin test of Arher durisg kharif 1967.
Flower Generel Maturity Yield in
Strains initiation  flowering (days) kg/ha,
(days) (deys)

1. S 62-11 90 110 165 1432, 600
2, No, 148 93 166 177 1316,510
3. 8 62-24 88 120 185 1220.180
e 8 62-23 106 121 182 1189,305
5. Khargone-2 81 100 154 1037.400
6. 8 62-14 92 112 160 1033, 695
7. T 56=42 81 98 153 1026,285
8. T 56-253 85 98 154, 971,945
9. T 56-56 81 96 152 901,550
SoEn - - - 90876
c-Do - - - 220838

Fertilizer - 20 N, 100 P, 20 K.



Table No. 5

during kharif 1968
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Performence of 24 verictics of Mung tcated under coordineted verioty triel

Varicty Days to maturity Yield in kg/he
1. Hybe 45 64 1430
2, Krishne-11 62 1191 -
3. Jelgaon-731 65 1150
Le D-45 -6 62 1142 -
5, Khorgone -1 63 1107
6. Pusa Bolsakhi "61 1096
7. Type-bh 62 1064
8., D-2-15 68 1011
9. Hyb. 4 62 1003
10. R.8. 5 , 7% 935
11. Kopergaon 61 933
13, Shining Mung No.1 62 894,
14, No, 305 65 886-
15, T-51 66 861
16, 1-59-318 65 855
17. R.S.4 72 729
18- 21’-2 & 657
19. NP - 23 73 636
20, B =1 62 632
21, Type-2 61 616
22, NP-18 é3 598
23, 24~3 101 484
2. BR=2 108 247,

tiross plot ~ /m x 2,m
Spacings U (1) Iutrdw 45 cm.

No. of row/plot-6

PN g

Nct plot - 34m x 18m
(2) Introw 10 cm.
Portilizer - 20N,

Isble - 6

40 P0, keg/ha.

Performance of 12 Mang streing during kherif 1968

. Deys te Deys for Average |
Veriety general 1st picking  plot yleld Yicld in kg/ha.
flowering maturlty in Grams.
1. Kopergaon 38 61 336.0 1200
2. Khargone-1 36 55 316.5 1130
3, hHyd. &4 41 59 300.5 . 1073
4. Hyd. 49 ) 58 225 857
6, Hyd.100 40 62 19845 709
7. 79 - 64 42 57 161.5 577
8, T =1 36 63 15745 562
9, Hyd. 66 L2 57 14440 514
10.}4=60-339 39 52 945 337
11.70 - 64 40 54 9445 337
12,7—- - 6I+ I&O 57 8500 303

Net plot sizo = 3.1m X 0.9'm
Feitilizer - 20N, 40P

'slmc.j'_ngv v

Row to row 45 cms,
Intra row 10 cms,



cs of Urld under coord

Inblc =« 7

Forformance of 21 vurictic

kherif 1968

ineted verioty triel during

Varioty Days to meturity Yicld 'in kg/ha.
1. Type "_9 88 . 11}1‘
2. Meh, 2 98. 1047
3. No. 55 89 1033
be 62-3-3 89 1003
5 D=6-17/ 98 -9%9
6, 62-3/2 89 974
7. Mash 35 -5 99 . 956
8, Mash 41 - 13 99 826
9. Mash 48 94 806
10, D~-6-~7 - 98 786.
11. Nos 1 -1 98 785
12, FKhargone - 3 91 9
13. Gwl. 18 98 723
14. Sindhukheda 92 701
15, BR - 61 109 488
16. NP - 6 108 474
17. No. 1766 109 376
18, Type - 27 108 37
19. Type - 65 108 278
20. BR - 68 121 278
21 N - 212 123 210
Gross plot S - x 2,Tn
Net plot ’ - 3.1‘m X 1.8111
Spacing - g‘l; Inter row 45 cms,

2

No. of rows/plot
Fertilizer

3 Iatre row 1Q cms,
20N, 40 P205 kg/ha,

Igble - 8

Preliminary veriety trinl of Urid. during kharif 1968
yacld per heetorg in kegs. end deys to maturity

Veriety Days to maturity Yicld in kg/ha,

1. 62 - 6/5 92 1382,9
2, Proj - 121 93 1362.0
3. L26-59 93 1213.5
4s  Jashpurnagar L 92 1194.1
5. No., 5 87 1188.5
6. No, 63/4 87 1116,3
7. 62 - 20/ 87 104144
8, I-12 87 985.8
9. L41-13 9% 983,0
10. Mash - 48 9% 896.9
11, Khargonc - 3 93 .835.8
12, Leilunga L 94 810.8
Net plot size - /4m x 0,5n

Fertilizer

Distance botween rows
Distance tetween plants

- Nitrogen 20 kg/ha
P,0. 40 kg/he
- 4; L]

- 15 cms.
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COWPEA COORDINATED VARIETAL TRIAL - 1968 KHARIF

28,

Variety Yield/heo.ir kg, Deys to 75% maturity
R3 9 1019.4 101.0
K11 898.4 - 775
5286-3 853.1 -7841
J.C. 10 836.1 89.1
NP 2 515.2 766
K. 14 583.3° 71.6
T. 2 555¢5 92.5
Early
Meshed 370.8 68.0
Black Eye - 7 15442 70.0
1. Deoign of experiment - Rondomized Black
2, Treestments - 10 varietles
3. Replications - 6 .
4. Plot size - L X 3,680 1
5. et Plot size - 3 x 2.4 sq.m.
6. Inter Row Spacing - 67 cm,
7. Intre Row Specing - 15 am,
8. Conversion Facter - 1388.8

Table -~ 10

PERFORMANCE OF 24 V4RIETIES OF COWPEA TESTED IN PRELIMIRARY VARIETAL
TRIAL IN KHLRIF 1968

S.No. Varicty

lMaturity days

Yield in kg/ha.

1.
2.

cc 117
K - 14
T2

148
149
189
170
164
118
165

, -

E888888888888

87
86
81
71
85
82
80
80
85
80
62
82
70

692,7
552,0
528.6
48,3
458,3
432,2
4062
£406,8
372.3
361,9
35441
34141
328,1
309.8
291.6
286.4
285,3
270,8
268,0
252,6
212,5
208.3
"195.3
156.2

Plot size - 4 X2 n
Distence Row to Row - 60 cms,
‘Fertilizer 20 N: 40 P kg/ha.
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Table - 11
FERFTORMANCE QF VARIETIZES OF GRUM DURING RABI 1967-68

Stund Deys to Days to Average Yiela
S.No. Veriety ot flover wneturity plot yiedd  kg/ha,

horvegt : in _zrems,
1« 8T 4 61 59 110. 215 577
2, T.2 50 61 107 482 563
3. G 24 63 63 110 567 636
be G, 62-404 61 53 103 675 757
5. Pb-7 61 65 109 633 710
6, Chafa 60 46 104 543 609
7. 8-26 50 67 110 485. 561
8, GWl -2 52 58 107 531 696
8. Br, 77 59 62 110 494, 526
10, R.S. 10 53 62 110 528 590
e T. 1 " 63 56 104 517 579
12, D.G. 482 61 51 104 589 661
13 742 -7 59 53 106 . 535 599
14. B. 98 66 60 10- 532 596
15. R.S. 11 60 63 110 613 688
16, C. 235 63 61 116 654 733
17. N.P, 58 59 62 110 531 596
18, Aidt. 5 61 55 104 542 614
19. B. 75 61 59 107 666 w
20. B.R, 17 62 60 108 519 582
21, Co,1 65 52 103 . 614 617
22. N.P. 100 66 64 M1 . 473 530
23. D, yéllo 59 . 53 102 459 515
24, T.87 - . 64 57 107 548 614

. —--Yield non-simificent .

Spacing - Inter row - 2F

Toble -~ 12

EERFORMANGE OF 12 VARIETIES OF PEA DURING RABI 196763

Mean yicld  Yield per hec‘_tare

S.Nu, Varieties Deys to plots, in in kems.
mnturi by kems,
1. T, 163 139 1,023 740,70
2e Pea 6113 139 0.71&8 5410&
3. T-19 124 0.513 372.44
4e T-61 - 1% 0.4&) 333096
5, Seoni L 131 0.299 217,07
6. G.C, 460 124 0.255 185,13
7 G.C, 477 125 0,249 180,77
9, Sarle 137 0,216 156,82
10. G.C. 141 124 0,202 146,65
1. G.C, 245 124 0.193 140,12
Hon=gienificant
Plot size - 13V x 6t
Space ~ Betwecn rows ~ 3¢

. - Intre rows - Gt
Fortilizers - 20 N, 40 P lbs/acre



30,

Iably = 13
PERFORMANCE OF 10 VARIETIES OF LENTIL DURING RABI 1967--68
No, of days fiuvwering ho, of days Yicld in
Varieties moturity ka/hze,
B. 25 73 140 193.8
B. 62 59- 138 386.4
Bs 77 63 135 251.3
Ce N 65 135 229.0
1-9-12 VAl 148 280,0
NP. 11 9 147 4241
NP.47 61 135 378.4
7. 3 58 135 30544
7.8 58 135 451430
T. 36 87 141 1974
8.E. . 63,36
Geds e 130,12
Date of sowing -  23,10,67
Net plot slze - 13t x 8!
Replication - L
Design - Randomized
Fertilizer - Ron
Inter rov - 2!
Plant to Plant - en
Table = 14
PERFORANCE OF 25 STRAIN OF LENTIL TESTED UNDER PVT DURING RABI 1967-68
. Flowering No.of Kec. of Geys - Yield in
Vorieties: doys naturity ke/hec,
J=61=31 50 136 957,00
J-61-33 48 136 " 1522,00
J-61~55 49 136 1551,00
J-61=73 - 48 136 1556,00
J-61-80 48 137 645,00
J-61-86 50 136 1162.00
J-61-97 52 137 991,00
J-61-99 48 136 1127.00 -
Jabelpur L. 49 136 1197.00
Bombey-18 51 136 766,00
Bombay-20 49 137 1127.00
Mahagaon=-1 52 136 1183,00
Yehagaon-2 60 137 1428,00
Kishenpur 55 137 1260.00
Azeduo 55 136 1076.00
Maopue 55 137 102/4..00
Sheepur L, 56 136 1199,00
Tulwpdd 57 137 946,00
Totes, 56 137 1518,00
Bhind I, 57 135 939.00
C.S. Bhind-1 55 137 1390.00
Bahra-1 53 137 1659,00
bahre-2 54 137 1457.C0
gognr L, 51 135 863,00
Spacing Leter - 17 intra 6
. Plent size - 12t x 2!
SoEo - 93.6 kg/h&c.

C.D.

193.81 ke/bas,


http:1.127.00
http:23.10.67

Table =~ 15

3.

PERFORMANCE OF 4 VARIETIES OF LATHYRUS UNDER C.V.T. DURING RABI 1967-68

Yield/plot Yield in

S.No, Variety Maturity .. .in-gms, kg/hac,
1. 16 76 143,25 336.25 203,28
3. Rgwa~1 143,50 402,00 - 243.21
4. Rowa-2 143.75 403,75 2heli2




2.
REPORT ON THE RESULTS OF THE CO-ORDINATED VARIETAL TRIALS ON PULSES 1967-68

P.C. DOLOL
SHILLONGANI, NOWGONG,ASSAM

ARHAR

Two varietal trials on arhsr, one early and one latc, each censlsting of
9 types, were token up during the year, In the early group, the type
Khargaon-2 gave the highest yield of 1517 kg, per hectere... It took

214 days for maturity. The next higher yielder was type T-21 with an
average yleld of 1425 kg. per hectere end a maturity period-of 204 deys,
In the late group, the type NP 69 was the highest yielder with an
average yicld of 1425 kg. per hectare and a maturity pcriod of 247 days.

GREEN GRAM -

One vaerietal trial with 16 types, including two local types, was conductei
and the type T-2 gave the highest yield of 594 kg. per hectare followed

by Mg-63, a local, with an average yicld of 536-per hectere. It 18 to be
pointed out that the low yield per hectare is due to higher spacing of 2! ~
from row to row as ageinst the normal spacing.of cono foot between rows,

It was observed that broad leafed types like Jelgaon and Kapergaon were
more susceptible to the attack of yellow mosaic and, conversely, less

to Cercospora,
BLACK GRAM

The co-ordinated yleld on black gram was not conducted in this svation,
Howover, a triel with 14 types received earlier from I,A.R.I., in vhich four
types viz., T-9, T-27, BR-61 end BR-68 werc common with the co-ordinated
triel, was conducted. The type T-27 proved to be the highest yielder with
en average yield of 2470 kg. per hectare, ) . .

This type was obscrved to be completely free from the attack of yellow
moseic while most other types in the station were affected by the virus
during the year under report. ' : ,

«000=
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BREEDING WORK DONE DURING 1968-69 KHARIF AT PULSE RESEARCH STATICN, ’
BaROD4, GUJARAT STATE.

S.N. JOSHI g
College of Agriculturc,Junagadh,Gujaret

1. During 1968-69 we hed egreed for conducting ceriain All-Indla
Co-ordinated trials and evalustion of Tur material but unfcrtunately
because of severe drought at many locations in the northern part of
of stete, trisls could not be conducted. The results of co-ordinated
trials on Urid at Beroda end Jemnagar and on Cowpeas at Barode are
submitted to the Coordinator, T

2, 48 30% of the acreage under mung as en entire crop is covered mostly
on poor soils and under cxtremely low rainfall creas, it becomes necessary
to breed for early maturing types thet erc herdy and feirly good yielders.
Also es a large acreage in the state is under cotton, it offers a good
opportunity to increase production of mung by intercropping this pulse
between two rows of cotton and with a view to meeting with these breeding
objectives for the present we have focussed our attention only on mung tos

- (&) get eerly maturity with average yleld and good
grain quality,

(b) get a type suitable for intercropping

Locel available materiel was tapped and some lines have been lsclated that
seem promising, These lines are under preliminary trials at Beroda, Among
the many such lines, outstanding characteristics of a few are presented
belowt : ‘ : ‘ ,

Yield Days to No, of 1000 seed  Grain

Selection kg/ha, maturity seeds weight ~  colour
per pod gm, )
Kutch=1 565 65 18 38,5 Lustrous
green ’
Kutch-2 297 60 10 415 ~do=
Khaira-10 . 438 6 - 18 35.0 Green -
D.45-6( check) 225 89 12 29,0 Dull green

The above lines are herdy, short statured end bushy in habit and as such
well suited for intercropping.

500 gma, soeds of each of the above selections haa been collected by
Dr. L.M. Jesweni personclly during his visit to Barode on Januery 14=15,1969.

Similarly, efforts ere under way to isolete promising lines in Mothy Tux

and Guver according to the requirement of the agro-climatic conditions .
_ of the pulse growing tracts of the state.

=000=
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. 1:'zx_uriox':dr.xx WORK_DURING RABI_:_1957:68

~ 8,N. Kapoor -
- RPIP/USAID, New Dclhi

""i,vcin“lfpi'es&tmg the rcpért of the Agronomical work conducted during Rabi -
1967-68 at Dolhi, Pont Neger, Hissar ond Ludhione ¢n gram, peess and lentil,

‘Thc:"e'..w’ere two- types of ‘c-x.periﬁents on cr:ch'cr;:p: 1. Fér‘bhizer - inooulation
2, Spacing fertility - Tablc 1 (exporiments detoils) ond Tablo 2 (treutments)”

Usoful datn could be obtelned only from gram experiments at bolﬁi, peas at
Pant Nogar and Hisser end lentil from Iudhiana,

RESULTS s
S.E. Irial

Peas - Pant Neger & Hissors- Yield data of both-the locations were collectod
end statistically analysed. And it was found that 10 cm, spacing gave the
highest yield at both the locations and. is significantly superior over 20 & 30

cm. at Hisser and Pent Nagar (Teble 3). _

Meximm yield wes obteined in case of 45 cm, row to row with 50 kg, of

N, P and K per hectare when within row specing was 10 cme Lt Hisgsur yield
is 3323 kg. wherers at Pant Nager 1840 kg/ha (Table 4).

Fertility Inoculstion experiment at Hisser ond Pent legars-.Yield of pees
duo to different fcrtility trcatments verics from 2960 kg/he. to 4366 kg/ha,
ot, Hissar and frou 1163 to 2496 kg/ha, et Pant Neger loceticn. fLnelysis
shows further thet in the absence of wuy nitrogen, thero is response to K
in spite of levels of P at both locetions, With increase in the lcvels of
N and P from O to 50 kg. per huctere, the yield of poes inercesed,. though
not significently, However, with further inercesc in the levels N and P
boyond 50 kg/ha. the yields shows decline with increese and. levels of K,
perticularly at Yant Nagar.

Lontil:~ We could obtaincd date on lentil from Ludhiana only and both the
F.I and S.F. experinments were stetisticelly enalysed. flthcugh the yield
wes poor at Indhianc, effocts cue to differctut row spacing and fertility
levels (main trestmonts) erc significant,(Tsble 5). .

With increasing levels of fertility in 30 em. row specing, the yield of .
lentil increased significently, Tn 40 cm. row spacing, however, the
yicld decreased at 100 kilograms ench of N, P & K, aven though the ylelds
did not differ significantly at 50 and 100 kg, if fertility levels. In
20 em. row spaging though the ylelds incrcased with increase fertility,
the yields at 50 kg. and 10C kg, fertility worc ct per. )

Date~of fertility spueing cxperiment was stztistically analysed end

effects due to N, P and interuction betwecn N and P end N, P and ere

found sig-ificant. Yield of the lentil was reduccd/when 50 kge of /significcntl
N/ha. was upplied es compercd to O kz/he, There was no difference in

yield in case of O kg./hc. and 100 kg/ha. of No Those two levels

_were supecrlor ovor inoculum.

Effoct of P on yield of lentils

¥cld was increased by the epplicction of 50 kg. P/ha. and it is significently .
superior cver ylcld obtained in case of O kg.F/han. 4t 100 kg/he, no -
significont increase 1s obtained (Teble 6), Effect duo to interaction of

N & P was also found significant, .

It is obderved that yiuld of lentil was 560 kg/he. et 50 kg. per he, of P
in the absence of N. With further inervose in the lewols of P in the
absence of any/N, yicld was reduced significantly, Evon with 50 and 100
kgs of N yield is only inerease apto 50 kg. P por ha, There is significant
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deeline in yicld with 100 i’ end 100 N/ha, (Table-7).

The highest yicld obtsincd wes 742 kg/ha. from N100, P100 and KO treatment,
Increese lovels of K without eny nitrogen has depressing cffect cn yicld,

Grem -

S,F. Experiment:- Delhl datn was statisticnlly anelysed .and it was observed
thet in csse of G-2/ variety planted at Delhi locntion there wes no
significont diffirence either in main trectizent, c.g., Row Specing x
Fortllizer levels nor ir sub-trectments, e.p., within row specing.

There was, howcver no significent difference betwacn row cnd plent specing’
of 60x15, 60x10, 45%10, 30x15, 30x10 end 30x5 ecm. with cny lovel of fertilizes.

F.I, Bxporiment:- Ir fartility-inoculun cxperiment on Grem at Dclhi location
there wes effect due to N, ¥ and the intcrection of P end XK ere statistically
sijmificant, Fositive cffect was obicined with Ny¥ end K, Yicld of gram
was increesed with the epplicetion of 50 kg.N/he. but yicld is significantly
reduced when it is imerccsed to 100 ke/he. There was no sigmificent
difference between 0 ond 50 kgol/he. There was no c¢ffcct of inoculation on
yicld of grom (Table 8). . :

Effect duc to P application

Therc was no effect of application of P on gram yield (Trble 9). Yield at
0 and .100 kg/ha, levels are same but st 50 kg/ha, it is significently reduced.

Dotg in Table 10 show thet in the absence of eny, P increasing levuls of K
had a depressing cffect on yleld of chickpee, There appcars to be somo affect
of P & K on yleld at higher levels cf these two nutrionts (? 100 & K -100).
Highest yleld was obtained et PO & Ko levels,

Toble = 1
Location — Crops Trial Remerks,
DELYI Grom (G=24) FIx; SFes
PANT NAGAR Gram (G-24, T-730) - F1; 25F not successful
Peas (T-163) FI; SF
Lentil (9-12) FI; &F not successful
HISSAR Grzm (G=24) FI; &F . not successful
Pocs (T-163) FI; SF
LUDHIANA Grom (7=-24) FI; S&F not successful
Lentil (9-12) FI; &
* Fertility inoculum R.B.D Factorisl
: & .
%% Spacing Fertility Split plot design

- Plot size = 4, x 3.6 M
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. . Row to Row Flant to Plant'
Crop jIrinl {Cm) {cm) -
T
~Gram F.I 30 5
S.F. (30, 45, 60) (5, 10, 15)
K. Gram F.I. 45 10
Peas 8.F. (30’ 45, m) (10" m’ 30)
Lentil F.I 30 5 3
S.F. (20, 30, 40) (5, 10, 15)
Trcatments Treatments in ke/ha, of sctusl elemonts ,
N 0 50 ] 100 Inoculum
P05 o 50 100
o . 50° 100

K0
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Irble = 3

Effoct duc to plent spacing with in row (sub treetment)
on yield (kg/ha) of ¥ees at Hioser and Iant Negar,

Rebd - 1.267-68
Trootuments ,. | ‘ f...ac;ti;m
(in em.) Hissar bant Neger
e Y-ield kg[hg. )
10 . 2957 a 43 8
20 2148 b 1332-ab
0 2632 b 121 b
53 kg/ha. . 50 kyhac
C.D, 5% 147 139
Isble -~ 4

Interaction effect (main treatment and sub-treatment) on
yield (kg/ha) at Hisser end Fent Neger, -

(Row spacing in cm, und fertilizer) '
. N.P.K/ha. in kg. Higsar Pent_Nagar

with _row spacing
0 20 30 10 20 30

830Fg  — 2624 2598 2207 1548 1479 1131
830 F5p 2832 2515 2374 1583 861 1298
830 F100 2790 2748 2390 1180 1395 1402
8,5 Fg 2073 2857 3023 1250 1430 1277
845 F o 3323 242, 2582 1840 1263 1284
8,5 F100 2840 2515 2840° 1493 1347 937
860 Fo 3248 2432 2807 1458. 1263 1388
860 gy 3123 2707 2673 135, 1381 1076
S60F 100 2915 2949 3015 1319 1590 1208

S.Bn.+ 160 kg/ha. 150 kg/ha.

C.D, 5% 44, kg/ha, ~ 417 kg/ha,



Tuble = 5

‘Effdct cf different row spucing
on yield (kg/ba) of lentils,

Ircatments

Row Spacing in cm. &
fertilizer in kg/ha,

3,

and fertility levels (main treatments)

Teld (kg/he)

(H)P’K)
S2Fo 165 a4
820750 300 b
So0F 100 316 b
S30Fo 206 cd
S30F 50 323 4
$30F 100 383 a
S,0F0 100
840F50 249 (V]
Sl.. Fi00 236 ¢
S.Em, + 16 kg/ha.
C.D 5% = A7
1 b -
Effect of P on Lentil
Lovels of P in kg/ha., Yield in kg/ha,

0 287

50 419 a

100 429 a
S.Bm, + = 26 kg/ha,
O.D’. = . 71 .
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Toable - i
Effect of N & F _interanction on Lonti
Levels P in kg/h: Levels of N kg/ha, -dnoculum
0 "5 " 100
0 356 227 303 265
50 560 409 409 303
100 333 33 418 342
Seln, + - 51 kg/hs,

C.D.5% - 72

Table -~ 8
Effoct of N on Yield of gram
Levels of N kg/ha, ‘ Yield in kg/ha,
0 1437 o
50 1447 a
100 1240 b
Inoculation 1364 @b
S.Em, + 56 (kg/ha.)

C.D, 5% 158
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Table = 9
Effect of P on Gren
Levols P (kg/ha) Teld kg/ha,
0 1510 a
50 . 1240

100 1385.. a

Som- + - 49

coDo 5% - 137

Iaoble = 10

Bffect pf P x K interaction on yicld of zrem

Levels of P
kg/ha. K (Kg/ha) .
0 50 100
0 1677 120 1375
50 1458 1365 1292
100 1396 10832 147
S.Bn. * - 85 kg/ha,

coDo 5% - 238 ’



A REPORT ON A WEED CONTROL TRIAL

A. Narayanan
RPIP/USAID,New Delhi

VChemical weed control in verious pulses needs a gareful screening and
testing of the aveilable herbicides in the market, With this pbjective’
in view, -a trial was conducted in kharif 1968 st the I.A.R.I. farm,

Three cops - Munjy (J-781), Cowpea (Black eye-7) and Arher (T-21) were
planted on August 1, 1968, Twenty treatments consisting of 8 herbicides
at different doses and combinations were dupllcated for each crop.

The first observation on crop injury was taken ten days after planting.
The results are presented as percentege over control in Table - 1.

In Mung, Eptam, Tok and Treflan plua Eptem caused severe injury.
Although knoxweed did not show a specific injury, it delayed emergence
of seedlings which werc small in staturc as compared to control, No
injury was noticed with other herbicides. .

In Cowpea, severe injury was caused by Tok, Knoxweed and Treflan plus
Eptam, Slight to moderate injury was noticed in the case of other
herbicide treatments.

In 'Ixrhar, high doscs of Lmiben, Eptam, Tok and Treflan plué Eptam
induced severe injury. Even st low dose, Knoxwecd was very noxious
to seedlings,

In genoral, Knoxwsed, Zptam, Tok and s combination of Troffen and Eptem.
were much injurious to all the three crops tested, However, tho injury
caused by Eptem and Treflen plus Eptam was much injurious.to all the
three crops tested. However, the injury caused by Eptam and Treflcn
- plus Eptam was transcent as the scedlings grow whoreas the knoxwoed and
Tok - ceused injury was persistent, ' ’ )

Weed control ;éﬁng was teken 45 days after plenting and herbicide spray.
The results are presented es percentege over control in Table ~ 2,

Amiben (6 1b./ac,), Eptam (2 & 6 1lh,/aec.), Treflan ( 1 1b./ac.}, Tok
(2 & 6 1b./ac.) Knoxweed (2 & 6 1b,/ec) and Troflan plus Eptem controlled.
the weed more effectively than other herbicldes testod.

Sincc the problcm of nutgrass wes a major one during the kherif secason it
was thought desirable to obscrve how much cech herbicide can control nut-
grass, monocots other than nutgrass and dicot weeds. The count was tcken
per unit crea and the results arc presentud as percentage over control.

It is evident from Table 3 thet an effective control of nutgrass wes
obtained with thce application of Eptem (6 1b./ac.) and a combination
with Treflan., But thesc-two treatments feiled to control the monocot
wceds other than nutgrass. Howcver, Tok brought down the monocot weeds
to a considerablc extent. Tok (2 & 6 lb./sc.), Trcflan (1 1b,/ac) and
its combination with Eptam (6 1lb./ec.) could control dicot weeds more
- efficiently. . :

The four major common weeds in the control plots wore Cyperus rotundus

monocot); Eleochuris stropurpurce (monocot); Tricnthcme portulscestrum
dicot); Digera arvensie Zdicoti ; .

The presence, of more nutgrass in Tok, Treflan and Amiben plots ghows thet

" thess herbicides ere not cffective in controlling this partidular wecd.
Here again Treflan plus Eptcm combination, Eptam, Rendox and Knoxweed
showesdd a good control over nutgrasa. .
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A large number of Eleocharis atropurpurca was found in Ireflan and Eptam
plots. This wecd infestation was much less. in other plsts of Knoxweed,
Eptem, Treflan and Amiben,

Tne plots of Rardox and Eptam had a good amsunt of Direra arvensig as
compared to Knoxweed, Vernam end Treflen plus Eptem plots,

A good number of Trianthema portulacesirum was present in Eptam, Treflan,
Tok, Vernam, Tillam and Treflan plus Eptam plots. - . .
In general, Eptam, Treflan plus Eptam treatments contrclled nutgrass more
effectively but they could not control Eleoceris strerurpures, vwhich is a
very small monocot weed compared to the crop plants - mmng, cowpea and
erher, The effectiveness of various herbicides to Irienthema and Digera’
were not very much clear from our data. . -

The yleld of these crops were not recorded because of the crop failure
due to i, disease, ii. inclement of weether and iii, urknown factors.

Eowever, the present study could throw us scme interesting results from
which we could select certein herbicides like Eptam, a combination of
Treflen and Eptam and low doses of Tok end Knoxweed. These will be tried
in kharif 1969, A -

Table =
EERBICIDAL TRIALs - August 9, 1068
CEOP_INJURY RATING
H Moong $ Cowpse._ H Arhar
A 0 2.0 1.5
a2 2.5 3.5 5.0
] 440 2.0 15
E2 6.5 4.0 8,0
Tr1 0 0 0
Ir2 0 2.0 1.0
n 0 2.5 0
R2 0 0 0
TOK1 4 3.5 2.5
T0K2 9 9,0 9.0
Tr1+E1 1.5 2.5 2.5
Tr2tE2 4-0 7.5 605
KA 0 2.5 0
V2 0. 0] 1
K1 No injury,Delayed 8.5 8.5
K2 Germination,Small plants 10,0 10,0
Ti1 0 2,0 1
Ti2 0 3.0 1
dand weeding 0 0 0
lo weeding 0 0 0
0 - No injury
1=3 - Slight

4-6 - Moderate
7-9 - Savere
10 - Death
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September 11, 1968 0 -~ 0% weed control
. 10 -« 100% weed control

Treatment 1 R1 {R2 [ RS3 1R4 fR5 { R 6. ITotel T 4 over control

44 6 3 3 A 1. 3 20 6.7
42 6 5 3 8 4 5 “31 449
Eq 6 7 7 1 1 5 27 5.5
Bz 8 3 7 8. 1 3 30 5.0
Tr1 6 4 1 0 0 5 13 7.3
Tr2 8 9 8 7 6 1 39 3¢5
R 2 3 7 6 0 0 18. 7.0
R2 1 5 6 0 0 0 12 8,0
Tokq 9 7 9 3 3 5 36 440
Toka 10 9 4 8 9 9 52 1.2
Trq 481 2 9 8 9 1 R k)l 449
Irz + B 9 8 9 9 8 1 44 2.7
LA 0 1 0 7 0 0 8 8.7
V2 3 4 0 1 1. 0 8 8.7
K1 5 6 6 3 0 3 23 6,2
K2 4 6 6 8 5 2 n 449
It 4 4 5 1 2 0 3 15 7.5
1 2 5 2 4 4 0 0 15 75
Hy 10 10 10 0. 10 10 €0 0
Control 0 0 0 0 0 0 0 100
Total: 103 106 102 98 50 57 = 516
Iable = 3
NUMEER OF WEEDS PER 4 Sq. Feet
Nutgrassy% over [Othcr ™ [Z over [Ercad |3 over | Totel
centrol fmonocot fecrtrol llecre ’, control I weeds
a1 25 104 43 94 10 63 78
A2 21 87.5 48 104 9 56 78
E1 18 75.0 36 78 11 68 65
b 1 45.8 41 89 11 68 63
™ Ky | 129.2 53 115 12 75 96
Ir2 25 104 44 96 4 25 73
R 27 112.5 &b 96 14 88 85
R2 13 542 4 102 13 81 73
Tok1 25 104 20 L4 8 50 53
Toka 2% 100 4 87 3 19 N
Try + Ep 12 50,0 58 126 7 44, 7
Y 18 75 42 91 16 100 76
V. 18 75 39 85 15 94 7
K 9 ™ @m0 13 8 79
K 17 V&l 48 104 " 68 76
T 18 75 33 72 16 100 67
Ti, 21 87.5 48 104 17 * 106 86
Hy : 15 0 47 0 12 0 83
Control A 100 46 100 16 100 m

Total 398 843 226 i '1467
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SOIL AND FOLL:R AFPLIC.TION OF FiHOSPHATE

anend Prokesh
USAID/RIIP, New Dclhi

Two 'trinls were conducted to study the response to soil end foliar. -
epplication of phosphate in Moons (Fusn Bolseki) end Urd (T=65) curing
owmer and kherif rospoctively 1968 et the I.AR.X Ferm (idsin Bleck-2,
Middlc Block).

Treatmont (ki/he, )

8oil applications Foliar applicetion Soil & Folier
; application
50 25 25+ 25
75 50 37.5 + 375
100 - 50 + 50

Gross plot size of 3.0 ¥ x 1.8 M end simple R.B.D was used with four
replications. 25 kg. N/ha. was epplied £s a basel dose and phosphorous
wos cprlied in the form of single superphosphate, The plentings were done
on 16 Moy, 1968 and 1st August, 1968,

In Moong (Table 1) 4t was found thet spplicetion of 75 kg. P/hn. helf
through soil end the half through foliage gave hiphost yield of 803,41
kg./he, 8 comparsd to 623.85 ky./he. in control. However, the difference
wag not found to be statistically sigmificent, The probable regasons for
not getting a good response may bes .

i. Initiel fertility status.

(Summer Av.P. 35 lb./acm;
(Kharif Lv.P. 38 1b./acre

ii. Coeting of insoluble salts in the foliage,

In Urd (Table 2) soil application of 75 kg.P/ha. gave meximm yield of
860.02 kg/ha. as compured to 835,96 kg/he, in control, Treetment differencea
was significent. .

In summer crop (Pusa Boisaki) we got meximm yield with 75kg.P/ho.

(1/2 scil + 1/2 foliage), tut in khierif with the scme trestment combination,
in urd, we got same yield us in the sumner., Phosphate alone (foliar) did
not give good response in moong nd urd, But when 75 kg. P/ha, was epplied
through soil end foliage, the yield of both moong end urd was satisfecturily
higher than control, '
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Table -1
RESPONSE OF MOONG (PUS.. BAISAKHI) TO VARYING

LEVELS OF PHCUSPHATE

Tres.tments Yield kg/has ="
Control 623.85
25 F 648,44
50 F 724425
50 8 762,58
75 8 663,22
100 S 718.01
257 +258 674447
37.5F + 37.5 8 803,41
- 50F+50 8 721,75

Teble = 2

RESFONSE OF URD (T-65) TO VARYING
LEVELS OF PHOSPHATE

Treatments Yields kg/he.
Control 835,96
25F 357.91
5F 642,03
50 8 697,57
75 8 869.02

100 8 541.03

25 F + 25 8 805.96
37.5F + 37,5 8 831,03
50F +508 740,50

C.D, at 5% 279,78 kg/h&o
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RESULTS OF CO-ORDIZTED :GRONOMIC TRIALS - SPRING & KHARIF,1968
C.S.8araf ‘
RPIP/USAID,New Delhi

- 1. Responge of threce verietics of moong (Phrseolus gurcusg)” to different
row und plant spacings end fertility levels, - -

An experiment was conducted during the swmer scason of 1968-on muny beens -
(Pheseolus cureus) to study the rcsponse of threec verieties to different
row and plant spacings «nd fertility levels at Delhi, Hisser, Kenpur and
Pant Noger. The verietics included were Type-1, Jelgaon 781 and Pusc
Baisnkhi, The row spacings were 20 cm. end 30 cm, Plant to Plant specings!
were maintecined ot 2.5 cm., 5.0 cme and 7.5 cm. Fertility levels weronno
nitrogen end no phosphetc, 50 kge N per hectore and 50 kg. PQOB’/hn.. s 100kg.
N/ha, *+ 100 kg. Pﬁog/hr-.. und inoculum + 10C kg. P305 per hectare., 4 split
plot dueign was used with verictico end row spacings in main plots end
plant spacings and fertility lcvels in sub plots. Plot size used was

3.0 ¥ x 1.8 I with threc replicates. .

The trials att  Pantnagar, Hissar end Kenpur did not come up well, becauso
these crops did not get iirrigetion water in the hot summcr, Crop at Delhi,
however, was succcssful pertially,

The crop was sown on Mey 16, 1968. The crop progressed satisfactorily in
the beginning, but at o later stage, varicty Jelgeon 781 was affected by

viris and .Type-1 did not yleld enything. . :
Data in Pusa Baigakhi was collected in four pickings and was analysed s

split plot design and is ccnsidered in the following pages. .

Teble - 1
Effect of differcnt row and plent spacings

end fortility “ievels on
moong becns (Fhascolus sureus

Delni - Spring, 1968

. ——

100 100 745

Sub-treatment Yicld . (kg/ha,)
(Fertility in kg/ha. mmme~=—=FOW SpaCinge~mme===nm=’
and plent spacing in cm,) 20 cm. 30 cm,
Fo 82,5 950 664
Fo 85,0 955 646
Fo 8.5 8% 526
Fso NsoP 82,5 855 409
Fs0 N5oP 55,0 806 36
Fso NP 7.5 s 679
Fi00M00 Psz.s 8T 551
. Faodh100 F 35,9 751 533
F,_ N P8 598 , 3

.

Data indicate that the yicld of moong becns (var. - Puge Raigekhi) in
20 cm, row spacing vericd from 598 kg. per hectars to 955 kg.per hectsre
in differcnt trcatments, In 30 cm, row spacing, the yleld ranged from
376 kg. per hcetare to 679 kg. per hectarc. - The results ere not
statistically significant, ‘ ;
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Kharif, 1968 -

During kharif sceson of 1968, the goll erid crop manegement diseipline
designed expcriuents conccrning fertil‘i,z:atinn, row end plant spacing

end rhizobial inoculetion, The trisls were ~onducted at Delhi, Hisser,
Kanpur, Iumdhiane end Pant Negor., I ohall be discussing with you only the
results of fertility-inoculum end fortility-spacirg triels with perticuler
reference to moong berns (Phagcolus gurcus) and urd becns - (Phuseclus
-mungo)s Only the highlights of the results are presentcd heree

he Fertility Spzcing Trielsg:

Portilization sprcing experiment on imung beans (Phogeolus surcus) and urd
beons (Pheseolus munzo) was plented at Delhi, Hissar, Ludhiann ond Pant Negera
At Dclhi and Hisser, short term veriotics were tricd, While ot Iudhiene and
Pant Neger, triuls were conducted uoing long term varictios-ond moong beans
.end urd beans.

The experiment for short term varieties consisted of thrce row spacings

(15, 25 and 35 cm.) end three plant specings within row (2.5, 5 &nd 7.5 cm,)
(three fertility levels ki,P and K at the rate of 0, 50 and 100 kg/hc. each
of actual element). -4 split plot design was used with fertility levels as
moin plot trcatments and row and plant spucing s sub-plot trestmonts., A1l
the troatments were replicated four times., In long term variutics, the

row specings werc 30, 45 and 60 cm, while within row specing was maintein d
at 5, 10 and 15 cm. 411 other treatments and design was seme as that of
short term varicties.

At Hisser, J-781 moong beans was tricd and urd (var, T-9) wes tested, At
Pant Noger, T-6009 moong late wes tried and at Iucdhiane No. 54 moong
late and No., 64 and 1-1 urd lete were tried, :

Deta in Tatle -~ 2 show thet within row spaeing of 2.5 cm. has ylelded only
834 and 623 in 15 cm. and 25 cm. speeing comparcd to ylelds in Sq5P5 ,
815P7,5 ond Sp5P5 {1009, 1179 ond 1053 kg/ha) respectively. Beceusc

of high population in 2,5 cm. specing, the competition increnses and,
thereforo, yields are low in this troatmont,

Date in Table - 3 rcveel that with high fertility «nd low populetion (2-2-0)
the yleld is 1200 kg/ha compared to low fertility snd high population (000)
857 ka/ha, The rcason is solf-explenatory, Secondly, with high fertility
end high population (0-2-0) urd beans yielded 1026 kg/hs, The main reason
for this significuntly higher yicld is thet the initinl status of the
exporinental field was very high.

Date in Tablc - 4 show that the interaction offect of N and K arc statis-
tically signifieent. Response to 100 kg/ha. of potesh was significantly
superior to other treatments, :

Table = 2

Effects due to Betwoen row and within row spzeings on the yield
of Urd (Pheseolus mungo) et Hisser, Kharif - 1968. :

gatment Yicld of Urd Beoug(ke/ba)
i'li‘—(—)-—-écm .
215 §2.5 13‘3;; ' ab
15 P5 ®
815 P7.5 179  ab
825 P2,5 623 .
825 P5 1053 .ab
525 F71,5 972 ab
835 F2.5 935 eb
55 5 845 b
35 P75 1099 .ab

C.D, 5% e




Tabld = 3
“Effccts due to differ ent fertility levels (1 ain Trentmcnts) andvrow

. and plent spacings (oub-trectments) on the yidd of urd beans -
(Ehneuolu muncvos; at H:ws'.r, Kharif - 1962, .

Yicld in kg/he,

" Fertility chcls (kz/he.)

_Row & Plent crch ——scch of N, P205 & K20 of cetusl element |

Speeing (em,) 100
845 Py s 857 620 102
815 Pj 679 1072 125
815 Py, 5 579 1379 1579
825 P2, 5 662 558 . 66
855 Py 873 1320, 966
'825,P,5 906 o8 - fod2
S35 P2, 5 863 LT3, 1200
S35 Ps 1002 632 901
" C.D, 5% LT 551 Xg/he,
doble =4

Intcrrction effept due to different levols of N and K0
on the yicld (kg/ha) of Urd boens (Phzseclus mun mmngo) at
Hisser, Kharif - 1968,

Levels of
K20 (kg/ha) * Lovels of N (kg/he)
N, Mo Mo ML
Ko 902 898 m  m
Rsg U8 929 666 875
l<1oo 193 937 736 752
54 ké/hﬁ.‘

248 ka/ha.
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At Iudhicnz, in urd lete (ver. No. 64), the intcrection cffect in F-I
trial is significent. Trentment 2-0-1 yiclded highcst (638 kg/he) cs
ageinst 260 kg/he, in 2-0-0 1ii this triecl,

Besides these trials, e fungicide - nematieide trirl wes planncd and
conductcd &t Ludhiona to deturmine the cruse of crop feilure in 1967
in Pulse Block, The experiment consisted of following soil treatments -

PCNB (Brassicol) @ 20 kg/he,  (Fungicide) _ _
Nemagon @ 7.5 gal/he, "(Nemeticids) ™ °
PONB+NEH S
Methyl .- Bromide - Seil sterilant 8 1 1b/100 sqeft.
and conl.rol,

This was applicd 2 wecks bofore planting (Junc 19, 1968). Since Mothyl
Bromide nceds complete scel, wo uscd plastic sheets (10'x50'). Applicetors
were usad for Methyl Bromide treatment.

Those soll trestment plots werc further divided into two sub plots oech
No fertilizer end 100 kg/ha, each of N,P and K. Thcse sub plots were

further sub divided into fowr plots to test.the effect of the following
treatments -

Control,

Irrigetion - Irrigate woek:ly or often if need be to kecp
all of the root zonc at or near ficld capacity.

.Minor elements - Cormerciel minor element mixturc Nuthomin 6
containing Mn, Fe, Cu, Zn, B, & Mo was used,

FeX M, =~ Enough wes put
None of the effects were significantly different. .
| Methyl Bromide treatment yiclded 763 kg/ha, of urd beans, even though
it hed some injurlous effoct on plents in the beginning, The control

treatment has hocver, ylelded 673 kg/he, Brassical treatment had
depresscd the yield (486 kg/he).
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Eﬁgg& gg gj,ggg nlmtinf; zm:i inter-plent grecing on_the gtrfom'mco of
. Arhor, Urd and loong

B.M. Sharme end 8,L. Chowihury & P,C, Bhatia

Past oxpera 1 in the Project has shoun that kharif crops suffer heavily

due to wet con. *ons which often coineide with the early growth of these

.crop3. It wes, % srefore, considered desirable that ‘these crops should be
planted on ridger, 03 *his practice makes for a better rooting mediwm for '
the young seedlings t. a considerable extent,

Tho experiment consiasted of ihreec wetheds of acwing - ridga '\lanting, flat
planting end flet planting followed by subsequent rldging elong with three
inter-plunt spacings, i.e. 5, 10 and 15 an. for urd and moong end 20, 30
and 40 cm, for arhar. The crops were fertilized with 30 kg, nitrogen and
75 kg. P5 O per hectare at _the time of sowing. Arher, variety T 21 was
gown on 11tg July and rows werc spaced &t 75 cm, apart, While urd (T-27)
and moong (T=-1) were sown on 12th July, 1968 with an inter-row spacing

of 30 cm,

Rogultes
1. Method of Sowing:

It is .seen from Table 1 thet the highest grain yield of 27,12 q./ha. of
arhar was obteined from the crop planted on ridges. This was significan’uy
more in comparison to either flet planting or subsequent ridging. The
increase due to ridging was of the order of 6 and 9 quintels per hectare!
regpectlvely, Grain ylelds of urd end neoong were also increased
gignificantly when the sowing was dcne on ridges than by the other two
methods, Ridge planting increesed yield by sbout 4.2 and 2 quintels per
hectare of urd end moong rospectively in comperison to fi=t plenting,

It seems that these crops having a short growth period had no time to
regnin vigour and hence suffered more,

Table 1.
Effect of method of sowing on grain
yield of firher, Urd end Moong.
— H Yield in Q/ha, ]
Trcetments :l Jrkar . Urd Moong
Ridge planting | 27.12 | 11.82 | 5,29
Flat plenting 21.11 7.49  3.33
Flet planting 18,22 7.67 i 3.23
followed by . l
subsequent ' |
| ridging ! | T
S.En 1 1.53 0.52 ", 0.60.
_ L.SD 5% 4457 1.57 1,81
2, _JInter-plant spacingg
Table 2,

Effect of inter-plent spacings on grain
Yleld of Aunar, Urd and Moong :

Trestments Grain yleld y/ha, '
: Arher Urd Moon,

81 26,23 ;. 10,12 | 4.58 |

8. | 18.67 ! 8.5k | 3.85° '

283 : 21,58, 343
‘m. - 1.53 0.52 00&

L.S.D.5% 457 N.S. N.S.


http:significai.Ly
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1t may be observed from Table 2 thet reduction in the inter-plant spacing
generally tended to give higher Yields. In case of srhar, this inecreese
in yield was substantial amounting to 7.5 ead 4.6 g/he, vhen the spacing
was reduced to 20 cm, from 30 end 40 cm, respectively,

Conclusion:

The experiment has shown thet in ereas where the kherif pulse crops are
subject to initial temporary waterlogging, -théir yields eould be
considerably enhanced by planting cn ridges, It has also been obsgerved
that a closer inter-plant spucing than that usuelly practised glves
higher yield of kherif pulse crops like erher, urd and mocng,

«000-
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- SUMMARISATION OF incﬁbu’omg RESEAACH HORK O 'PULSE CROPS DURING
oy CROPS: DURLNG

5.L. CHOWDHURY , ,
A1l India Coordinated Pulse Project,Delhi Centre

You have already heard a detailed account of the investigations on the 7
various agronomic aspects of pulse crops underteken.during the year by
the centre team. They planned and initinted many triels cn Bengal gram
lentils, nea, mung, urad eud pigeon pea. There were failures and . .
successes, If failures have beon more.numerous then successes, not ell
fuilures wore inevitable, Within the overall consideraticns of
agricllturel research end the constraints imposed by these considerations
the lend allotted to the Pulse Project hrppened to be such th-t in the
kharif scason we started work with a belicf to fail, This area at the
Institute Middle Block B & C, gets waterlogged for the complete month of
August and longer, We lost our crops here last ycar. The fears came
true this year as well. It is here that last season we lost all our
agronomic trials on pigeon pea, mung end urad. These were extremely
importent trials designed to yield the most-needed informetion on the
optimal levels of population and fertility requirements of the available
improved varicties of kharif pulses, May be, and hopefully, & suitable™
land aree will be made aveilable for the work in the coming season.

Some gsetbacks to work are inevitable 1like the one at Pent Nagar where
our good crop of pigeon pea suffered heavily due to en early - October
storm, Likewige this crop at Hyderabad wes practically lost to

drotght and o simultaneous closure of the irrigation cenal, -

Undismayed Ly these setbacks, we are working herd, seeking and lterning,
And in this process we were blessed with some achievements, For ‘
instance, we have foundi

1. that in gram, mung, urad and pigeon pea cloger row plantings yleld
higher than the usual spacings irrespective of the fertility status of
the soll,

24 that under temporary waterlogging conditions of soll, mung, urad
and pigeon pea fair much better if plented on ridges than the usual
method of sowing these crops., The increases in yiel? may range from
25 to 60 per cent,

3. that plgeon pea, on soils of low fertility, responds .adm:l.rab]'.y
to applications of hoth farmyerd manure and phosphetic fertilizer.
Even the highest leovels used gave highly profiteble returns, This
crop eppears to heve a very high yileld potential. Variety Tpq of
this crop yield 51 quintals of grain per hectare last yoar at

Pant Nagar with needed adjustments in planting rates and inter-row
spacings, This 1s higher than eny yield reported so far,.

be that with similar adjustments in planting rates and fertiliaer
application, thc pea crop could yield as high es 43.6 quintels/hectare
as it did in the season under report at Hissar, :

5,  that very soon we moy be in a position to recommend = chemical
for weed control in pulse crops. The results of trials have been very
" encouraging. .

6. that summer mung whe rnted in enarly April yields twice as
much as it does when plantc ecrly May (Pant Negar experiment).
Some irrigated land from suguscene, vegetables, peas, fodders, etc,
is always avallable for this eerly planting, . '
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It is however, clecrly understcod thet the results will not be immedistely
usable for dircet end universel apolication g1l over the country since
local factors of crop producticn very widely, It is, therefore,
imperative that the triels be concéucted on more locetions then at present,
it present our work is confincd tc caly Delhi, Hisser, Ludhiena, Pent-

- Nagar, Kenpur and Hydersbsd. The Ecstern, Western, Central and Coastal
regious ere still not participating. We propose to finelise plens of
work and send these out to all willing to participete. It will be -
helpful if a restricted gathering of agronomists end others willing to
cooperate in the agronomic reseerch 'work could be arranged some time
early March next,

I also wish to avail this opportunity to express olr gratitude to all

cur friends at Hissar,, Ludhiana, Pent Neger, Kenpur, and Hyderabad
vhose cooperation we had in full measure.

. =000=
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WORK O} RABT PULSES IN PANTRAGLR TN 1967-68

M.C, Saxens
U.P, Agricltural University
Pantnegar

" Lentils

I. Comparative performance of some varieties of lentil for grain
production, T e

The yield performences of 10 vericties of lentil (B.77, C. 31 T-8, B-25,
N.P-11, B-62, N.P-47, T-36, L.9-12 and T-3) were evaluated through this
cxperiment, The experiment was planted on 27th October, 1967 in rows

30 em. apart end with plant spacing of 5 cm. 4 basal dressing of ferti-
lizer was applied at the rate of 38.72 kg. N and 80 kg, P05 per hectare
or diammonium phosphate, The experiment wes laid out in a randomisged
block design and datu on flowering behaviour, height of plants end grain
yield were recorded, Datz regarding height and lateral spread of plants,
yield and test weight are presented in Table 1.

Table =1, Varietal effect on the performance of lent

Height of |Latercl Yield | 1C00-grain .
Varieties |plants at |spread at | per veight Yield
full full plent 2, q/ha.
flowering {flowering | gm.
stage(cm) |stage(cm
1« B=77 22,16 25.00 he2 16.4 22,15
3. 17-8 . 26,16 15.83 2.6 2544, 12.68
4e B=25 21.00 23.50 5.6 17.2 26,70
5. N.Pf11 12.00 13.83 3-2 16.2 16047
6. B-62 18.00 %166 5.5 16.2 21040
70 N.P-A-? 200& 26-66 303 16.4 22053
8., T-36 18.83 20.66 3.5 17.8 25.94
9. Lt9"12 ’ 14050 18.16 303 17.8 30.&
10. ’2-3 25050 19-83 403 22-8 14077
TPt teost Significant
8.En, + 139
C.D. at 5% * 4-1%

The data presented in above Table clearly indicate that maximum keight
of plants wes recorded with variety T-8 and the minimun with variety
N.P-11, Variety N.P-47 wes found to be more spreading type closely
followed by veriety B-77,

As regards the grein yield, variety B~25 produced the higheut yleld
per plant, while T-8 produced the lowcet, Variety L 9-12 produced
significently higher grain yield (30,68 q/ha) ihien all other varieties.
Minimum grain yield of 12,68 g/he was recorded with veriety T-8.
Varietirs B-77, C-31, B-62 and N.P.-47 were found to be at par as
regard their vicld performance. The maximum test welght was rocorded
with Variety -8 and the minimum with variety N.P.-11s

II. Effect of fertility levols, row end plant spacing
on the yield of lentil (Var, L.9-12

This exporiment was conducted to determine the optimumn fertility lcvel

and to work out the best row and plant speacing under different fertili-
ty ~-nditions. The treatments consisted of nine combinations of three

row spacing (20, 30 cnd”40 cm) and throe fertility lovels.
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Fo= Np fertilizer,
Fy = 100 kg. N + 100 kg. P05 + 100 kg. Ky O/he,

The crop was planted on 15th October, 1967 and took about 175 days for
ite moturity. The experiment was laid out in = Split. plot Design
taking the combinations of fertility levels and row spacings as mai
plot treatments and plant specing es sub plot trestments. - The main
c¢ffects of vurious treatments are presented in Teble - 2,

Deta presented in the following Table ‘clecrly indicatc that almost
grein yleld of lentil was recorded under all fertility lev
Different row specings elso did not have any differanticl

grain yield of lentil, Closer plent population tended to

grain yield, Highest yicld of 18,55 quintnl per hcctarc

in plots with a plent spacing 5 cm, s while the lowest was

with plent specing of 15 cm, :

-

Table - 2, Effcct of fertility level, row nnd plant
spacings on the grain yield g/ha. of lentil
Vur. L09"12 []

Row  |Plent Fo Fq F, i RBow | Plant
Spacing |spacin | cin
Pcm. g cg? 81N, P05,K,0 N,P,05,K 0 H,P,05,K,0 :rg:ﬁg | Sphecng
kg/ha kg/ha ha | Spac~- | Yield
0 -0-0 |50-50-50 [100-100~100 - ing
l [X¢)11 1%
20 | 5 | 220 | wm | 20 | | '
- 10 11.77 22,47 14,27 17434 5 |18,55
15 14,71 14.09 14.53
30 5 18.82 16,14 16,05
.1 10 16,94 242 | 20,51 16.88 10 | 17.11
15 %71 11.86 | 16,50 :
40 5 | 19.44 16,68 | 15.61
10 19.35 16,32 | 11.95 17.95 15 | 16.51
15 1,22 2140 | 19,62

17.69 17.56 16,91

III. Effect of differmt levels N,P,K end inoculum on the grain

Eield of lentil (Var, L.9—12;. .
The exporluent was conductced to work out the optimum combination of N,
phiosphorus and potassium levels of fertilization and to study the effective=~
ness of Rhigzobium inoculum for lcntil., 411 the 36 combinations of three
levels of nitrogen (0, 50, 100 kg N/he) and inoculetion with Rhizobium -
culture, three levels of phosphoric acid (o, 50, 100 kg P205/ha) oend
‘three levels of potash (0, 50, 100 kg K0/he) were testcd in’ rendomZsed
block design with 4 replications. The experimental crop was planted
on 14th October, 1967 nd took about 175 days for its maturity.. The
date regarding the effect of different tresiments on grain yield of
Yentil are presented in Table 3,

The following Teble clearly indicates that the increcaing levels of

I from O to 100 kg por heotnre resulted in the reduction of ‘grein yleld,
Seed treatment with rhizobium culture elsn failed to hava eny beneficlal
effect on the grain yicld of lentil. £lmost cqual grain yicld was
recorded with different levels of phosphoric ucid tried. A reduction in
grein yield was also récorded with the incressed levels of K20 from O to
100 kg. per hectare.
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mable III. Effcct of diffcrent levels of N,F,K and inoculum
on the greinyicld g/he, of lentil (L.9-12)

N icvols | \ ‘ ‘ t" . ffx .
B0 K.0 N N INOCULUM TEffects offects ‘
20 No 0 100 | levels JYicld :

16vels 1Gvels

Ky,  20.6 2265 16,37 2284 . o ..
By ) 2204 1704 19.89 26,08 20,65 Ky 2%
51500 22.61 21042 14.94 20.65 R

21.89 17,32 21,61 20,56 .
@0 25,89 23.32 18,57 2032 20,72 K 20,71
K0, 1865 20,99 057 .23 0

Ky 21.51 28.46 17,70 23,51 ' .
100 }Eo 19.13 17.99 17.51 18.94 29f1_5 Kigo 19:57
00

-

Fso

20,27 18.27 18.94 19.61

Average 21.48 20,94 18,43 21.19

PEAS |
I.MWWmmz_mmmmumwﬂbhm

Yield performonces of nine pea vericties (NLP,, P.326 P, Koip, Boneville,
Bridger, Early Deccmber, T-19, T-56 and T-61) were evaluated in this
experiment. The crop was planted on 21st October, 1667, in rows 45 cm,
apart with plant spacing of 10 em. The fertilizer mixture wes placed

in side bands @ 30 kg. N, 80 h-. Po05 end 40 kg. KoOper hectere, The .
oxperimiont was leid out in a rendomiscd block design ond the date regarding
flowering behaviour, height of plents and yield of green pods were recorded,
Tho dete on yield of green pods erc prescnted in Teble 1.

Table - 1: Varietel offoct on the producticn of green pods of peas.

Varieties |Doys Yicld in|Yield iniYield in |Yield in|(Yield in{Total
taken to |I II pick-!IITI pick-{IV pick- |V pick- |yield
1 pickingpicking {ing |ing kg/ |ing kg/ iing a/he.
ll_c_g/plot lplot, plot kg/plot
NLP 9 1.49 245 © 3.33 . 157 0.37 97.66
P. 326 91 2002 2.60 2.75 1.25 ‘ - 91035 .
P. Kaip 101 1.75 2.08 1.86 0054 - 66.12
Bonnevilla 91 1.17 1.98 2.19 0.85 - 65.71
Bridger 86 1.42 3.06 1.05 - - 58412
Early December7? 1.77 2:55 1,10 1.59 - 69,12
T-19 118 2.62 432 2,25 - - 9741
T-56 101 2024 4.20 4004 1-35 - 125034
761 128 7.75 3.58 - .- - 123,20
_F test - - - - - - Significant:
S.Emn, - o - - - - + 697
CuDeat 5% - - - - - - 19046

The sbeve table clearly indicates that the highest yleld of green pods
was recorded with veriety T-56 closely followed by T-61 end the lowest
yield was recorded by bridger. Varieties N.L.P. end T-1, EeKedip end
. Bonneville wore found to be at par s regards their yield rotentislity,
Variety T-56, T-61, N.L.P, T~19 and D-326 yielded significantly higher
than the varietios P.,Keip end Eerly Deccmber.



A8 regerds the days teken to first picking, it would b. clecur from the
Table thet variety Eerly Decumber tock liast number of deys (77 days) and
T-61 took the moximuwa (122 d:ys) for their first pilcking., Verietics N.L.P
P.326, P.Kaip, Boaneville and bridger were found to be the nedium type in
rec.ect of the number of druys tuken to maturity,

II. Effect of melydenun treatmerts on the rorformence of peas for pods .

This experiment was conducted t5 dctermine the cffect of nolybdenum B
applicaticn on growth and yicld of Pous (P,326) teken for greon pods, The
crop wes planted on 29th Ocio., 1967 in rows 40 cm. spart withoa plunt
spacing of 10 cnm, 4 besal drogsing of fertilizer was done et the rate of
30 kg. ¥, 80 kg PoO5 and 40 kg. K20 per hectere, Two cxtre plote L.e,
absolute contrcl and” NagPgo treatnents were slso included in ecch replica-
tion. Different ratcs” of molybdenum over the basal drcasing of N,P,K were
tried for secd trestment end folier spray, The cxperiment was conducted
in e randomised block design., The dets regerding flewering behavior,
height of plants at different stagzes of prowth and yield of green pods were
recordeds The yicld of green pedo as affccted by various treatments in
presented in Table 2. The stetistical anulysis of the date revealed that
the yield of green pods was not significently affected by various treetments,

Table 2: Effect of mclybdenun treatments on the performunce of Fea

(P=326) for pods

Trectuents Yield of grecn pods a/he,

Abgclute control . 215.21
NacRao ) .
Nggggd(m 82.58
N.P.K. + 0,025 kg, MO seed treatment 76,69
N.P.K. + 0,050 kg MO " " 83,03
N-PaKo + 0.10 kgo MO n " 72.05
NeP.K. + 0,20 kg NO W " 75.80
N.P.K. + 0,05 kg, M0 fcliar spray

» : at flower initistion., 76,42
F test Not ‘significent
S.m. 1. 9'27
c.V. 240 2%

In view of & wery high magnitude of coofficient of variction and sbsence
of any definite trend in the response of crop to various treatments, not much
validity could be given to the results of this experiment.

III., Performance cf threo verietics cof Pes for srein preducticus

Yield performance of 3 pes varieties 1163, T-6113 and T-197) were
tosted in this exporiment., The crop waa planted on 213t October, 1967
in rows 45 cm. apart with plant spacing of 10 em. The fertilizer mixture
was placed in side bands @ 30 kg. K + 80 kg. Po05 + 40 kg. E20/he. The
experiment was lold out in rendomiscd block degsipgn and data on height of
plants, flowecring behaviour suéd grain yicld werc recorded. The date on i
the grain yield ere prescnted in Table 3.

.'l‘able 3: Grein yield of throec pes verietic

Varictics Groir yicid o/hes.
7-163 %4449

7-6113 £.80

To107 11,1

F test Not significant

8.En. +  0.21
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Tke above teble clonrly ‘indicatcs thet highest grein yicld was recorded
with vericty T-163 and vericty T-6113 produced the minimm, diffcrences
scre not statistically simificant, ,

IVe Effcot of retes of NP K fertilization and inoculation with Rhizobium
culture on the grein yicld of pees, ] .

This cxperiment was conducted to find out the optimm combinntion of
nitrogen, ohesphorus end potash fertilization and to study the cffcctive-
nesa c¢f Rhizobiws inoculun for peas. All the 36 combination of three
levels of nitrogen (0, 50 end 100 kg .pcr hectere) end inoculation of secd
with Rhizobium), threc lovels cf phesphoric acid (0, 50, 100 kg P~0s/ha,)
ani threc levels of Kx0 (0,50,100 kg/ha) were tested in Rendomised Block
design with 4 replications., The experimental crop wes plented on 13th
October, 1967 cud took ebout 150 deys for its matwrity. The results of
statisticel analysis of dute revecled thet 21l the main effects and in-
tecractions wers non-significant, The main cffects of different treatments
are presented in Table 4, -

Tadle 43 Effecct of differcit levels of NP end K end inoculum

on_the grain yicld of pees (T-163) .

a/ha.
N levols level . ~
kel Grain yleld P20sleVels grogn yielg K2.JEuels - Groin yield

0 18,12 0 19.43 0 19.30
50 18442 50 18.08 50 18,68
100 19.77 100 20.00 100 19.82
inoculum 20,30 - - . - -
F teoat N.Sigo - N.Sig. - NoSigo
8eBn, + 2,97 * 2,53 + 2,53

ilthough grain yield of pces wns not effected significently by the levels
of nitrogen trind, inoculntion of sced with Rhizobium culture tended to push
up the grain yleld to some extent which was more prenounced than the effect
of nitrogen fertilization. Increased lovels of Po0sand K50 did not bring
eny significant increasc in the grein yleld of petia;

Ve Tae Effect of differcnt fertility levels end row and plant spacings on
the prain yield of pcas (T-163).

This experiment was conducted to determine the optimum fertility level
end to work out the best plent population under different fertility conditica,
The trectments consistcd of nine combinaticns of three row spacimgs
(3¢, 45 and 60 cm) and three fertility levele:P; = No fertilizer;
Fq ; 50 kg N30 kg P20s5+ 50 kg K20/he; ¥, = 100 kg N + 100 kg Fo05+100 kg
KoC/he; :

The experiment was laid out in & split plot design teking the combination of
fertility levels and row spacings as the nmein plot trcatments and plant
specings as sub-plot treetncnts, The oxperimentel crop was planted on

14th October, 1967 and tock about 150 days for its maturity, The main
offects of various treatments are given in Table 5,
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Table 5. Effcct of different fertility levels, row end plent
gpacinics on the srain yield of pees, .

q/ha
Fertility levels Grein yield rcw spac- Grain yd, Plant .
NP 055 K?O . ing cm, spacing Grain yield
%kl!/h& . g
?, -0, 0,0 2088 .30 M2z . o=~ 22,18
Fqy 50, 50, 50 20,53 45 20.52 20 20,63
F,100,100, 100, 20,17 60 29 18,77
F test " N.Sig. 8ig. N.Sig,
S. Em. + 0,97 + 0,97 T 1,03

C.D. at 5% - - * 2.83 - -

The grain yield of peas was not affected significantly by soil fertility
levels and different plant spacings. Increasing row spacing up to 60 cm.
however, increased the grein yleld to a considereble degree. The highe:b
yield of 22,96 g/ha was recorded in plots with 60 cm. row specing and tho
ninima, (17.22 g/ha) from the plots with 30 cm., row spacing, A4 closer
plant spacing tended to increasc grain yicld of peas. Highest yicld of
22,18 g/ha was recorded with 10 em. spacing end the minimum with a plant
spacing of 30 cm, ‘

Thus 1t is evident from the results that wider row spacing and closer
plant spacing led to increased grain yield of peas,

=000~
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Report of the oxperimsnts on kharif pulses condicted:

during at Pantnagar

M.C. Saxena

U.P, Agricultural ﬁnive?sity? Pantnagar

- .

Pulses have an important role to play in human
nutrition for the majority of vegetarian people in our
country as they are the major source of protein. From
tho point of view of 'simul taneous soil enrichment for the
subsequent crop, pulsces assurie further a posltion of
significance in all cropping patterns followed in our
country. Tarail region poses special problems with respect
to cultivation of pulse crops because of relatively
oxcossive rains and high humidlty in lkkharif season conductivo -
to build up of largo population of insect pests and
disease. Furthor, the tract beolng espocially good for
production ci coreal crops for seed purposes, the cereals
enter in to an activo competition with pulses for the langd
aroa. In splte of those factors, inclusion of pulses in
the cropping patterns 1s vital. Honcoe, keoping in view the
ever incroasing desmand ror protoin food, we have to find
out ways and means of increasing the productivlty of pulse
crops making judiclious use of all our Agricultural inputs.
This would bo possible, if by suitable exporimentation we find
out the promising planting smstorial and work-out the optimum
agronomy for these pulscs. This projoct has beon taken up
mainly to achlove tho above objectives.

Location: Tho oxporiments vwers conducted in-Block E of the
Crop Roscarch Farm of tho University.

Soill: Tho oxporimental site has a silty le soil with a
pH of 8.5, an organic matter content of 0.79% and the
available P content of 49 kg PO /ha. : :

Cropping History of tho Experimental Plot: Tho crops grown
In oxporImental field prior to tho exporimental crop are
listed bolow:

Experimontal crop -Pravious orop
Moong Spring Malze
Moong Wheat
Arhar Wheat

Woa thor: Data on maximum and minimum temperature, rainfall,
gna rgIativo humidity for the oxperimental period are presentod
n Tablo le .

Exporﬁnontal rosults:

Moong:

“1. Effoct of date of planting and plant population on the
porformance of two Hoong wvarietlos '

This study was carriod out to assods the optimum
timo planting and plant populztion for Jalgaon-78l and T-6009
variotios of Moong. Planting dates- tried were 20th Juno, .
5th July and “July and populations maintained were 180,000



Table .l

Weather Data (June-Dec.1968)

: ; — gy — o
: " .. .} Rainfall {Maximum ! Min.tmum;' Relative
Months Weeks meme ‘itemp.°C 1 temp.°C 5~hur;1c}:_lty
: ‘ | i L
June 4-10 . 14,8 36,3 24.5 75
11-17 48,6 " 33.8 24.8 84
18-24  47.0 33.7 24,5 92
26=1 31.6 32.8 24,8 89
July - 2-8 ‘84,4 32.9 25,1 93
16«22 228,0 30,7 24.7 95
Q9«15 136.3 32.5 25.6 ol
August - 30-5 71.1 33.7 25,5 88
6=-12 71.9 32.3 24.1 95
13-19 138.6 32.4 24,5 93
20-26 119.9 31.7 23.9 - 96
Sep tember 3-9 - 34.3 22.3 . 23
17=-23 203.2 3l.8 22.6 96
24"'30 26.0 o 3400‘ 22-0 89 '
October 1-7 106.0 32.3 20,0 93
8-14 - 31-1 1503 89
15=21 0.4 3l.2 14.8 87
22-28 - 30,9 13.8 82
November 20-4 1.4 30,0 13.4 83
5=11 - 28.8 12.6 8l
12-18 - 28,0 12.3 86
19=-25 - 27.1 10,8 89
26"2 . - 25-3 8.1 90
December 39 - 25,0 6.3 89
10-16 - 25.0 7.3 87
17«23 - 28,6 3.9 93
0.1 20.5 6.5 87

24~31
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“and 360,000 plants por hectare with 30 em. and 45 cm. row

. spacings. The grain yiold obtained in genoral was vary low
primarily bucause of the incidenco of diseasas particularly
virus and bactorial laaf spot. The Statisticel analysis

of data on grain yilold revealed that neither tho main offects
nor interactions among various treatmants proved signif:lcants.
“The main effects of varlous treatments aro prosoented in

Table 2. -

Table -2

Effect of dato of planting, row spacings and
plent population on the grain yield of two
moong varietles

' ‘ Grain yield Row -Grain Plant Grain
Date of planting q./ha. spac- .yield' population yield
. ing - . 8o .
20th "June 5,05 30 cm. 4.78 180,000 4,71
5th July 4.55 45 om., 5.16 360,000 5,23
20th July 5.61 — S — —
F fost ‘N.Sige __ N.Sig. . N.sig
SiEn. 4 0,34 . & 0.3 .3 0,3
Varioties
Jalgaon 761 4,40
" T=6009 5.35
F tost N.Sige
S.Hn. + 9054

In the caso of Jalgaon=<781 tho oarliest sowing l.e.
on. 20th June led to the production of highest grain yield.
The late sown crop of this varlety suffercd a groat doal on
acecount of the incldence of disenses partliaularly yoellow
virus and bacterial leaf spot. In case of T-6009, howsver,
planting done on later two dates 1.e. on 5th July appeared
to be better than planting on 20th June.

As regards the offect of plant population, 1t was
observad that increasing the plant population from 180,000 to
360,000 plants per heoctaro did not rosult in significant
1ncreaso in grain yleld in any of the warlecties. However, 45
cm. spacling seemed to bo slighly better thaen planting at 30 cm,
Nono of the interaction offects turned out to be gignificant.

II, Effoct of different lewols of N, I’J K and inoculum on
the grain vield of lioong,

. This experiment was conducted to find out the optimum
N, P and K requirement of Hoong variety T-6009. Three levels
each of N and P205 and two lovels of K20 vere tried. The crop
‘was planted on 9th July and harvested “on 3lst Octobaer.

The statistical analysis of data revealed that the levels

of N, P and K did not have any differen tial ‘effect on the
grain yield of N'oon » The main effect of various troatments
are presented in.Ta 2y la 3.



Tdblo 3
Effccts of N, P and K on grain yield ./ha.
on Mo'ong
N levels Graln PO.. ~ Grain K0 levels Grain
(kg./ha.) 7yield -16véls yield Rg/has -- yleld
0 6420 0 '6.31 0. 6.7
25 5.86 50 6.38 50 6.20
50  6.20 100 6.08 - -
Inoqulum 6.98 - - -
F test. N. 8Sig. N.8ig. N. Sig.
S.En, 40,35 40.31 40,25

c.V.- 23.68%

It would be clear from the above table that iacreased
doses of nitrogen did not have any beneficial effect on
grain yleld of Moong. Inoculation of seed, however, tended to
improve the yleld .level although the over all differences were
not significant. Application of phosphorus also failed to
have any beneficlal effect on the yleld. Incrsasing the rate
of potash fertilizatlon from O to 50 kg./K20 per hectars, on
the other hand depressed the graln yleld. Absencs of response
to N, P and K may be attributed to the higher fertility
status of the soll. It may be mentioned that tho preceding
spring meizoe crop was heavily fertilized with N, P and K
the residucl effect of which could have masked the real effect of
N,P and K levels applied to Moong.

IXI. Effeoct of fertility levels, row spacing and plant
population on growth and vield of moong ( T=6009)

The expe riment was conducted to find out the optimum
fertility level, row spacing and plant populatlon for moong
variety T-6009. The experiment was 1lald out in & single split
plot design with three levels of cach factor. Obsorvatlons
on the number of primary branches per plant, number of grains
and length per pod, 1000-grain weight etc. were recorded. The
data on tho offect of fertility levels on growth, yleld and
yleld contributing factors are presented in Table 4.

g.’.....”l'ab]_..e. 4
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Tablo 4

Effect of fortility lovels on growth, yiold and yiold
- ~ — contriouting charactors

— § 1Grain Yd. 'Pods 'L'ongf.h' 000 No.of 'No;of
Treatmont . Gr%: Yde i/plant - jpor lof pod !lérain igreins jprimary

. e Y mplant! cm. ;Wﬁ.gm."épod ibranchoes -

HI H B T | ek ,'['Elgnt

(Kgo/hao)

0 0O 0 5.47 5.13° 24,82 5,40 22,77 10.30 5.69
25:50. 25  5.17 5.06  23.90 5.40 21.43 10,60 5.44
50100 50 4.7  5.06 22,49 5.30 . 2,62 11.70 5.38

IFt-test’ Significent - - - . - - -
S.Hn. $0241 0 < = - e - . m
C.D. at 5% 0.2%4 - - - - - -

GQVQ » 7 095%

It is clear from the above table that maximum grain yleld

1.0, 5.47 q./ha. was recorded from the plots where' no fortilizer
was applied. The increasing fertility levels led to significant
reduction in grain yleld. The samo trend of reduction was also
noted with respect to grain yleld per plant, number of pods por
plant, 1000-grain welight and number of primary branches per plant.

- Length of pods remained unaffected by different fertility levels.
" An inereasté in number of grains per pod was, howaver, observed with
increase in fertility levels. The ultimate reduction in grain
yield might have accured due to reduction in numbor of pods per
plant and also the test weight of grain. '

The data regarding the offect of row spacing on growth,
yield and yleld contributing characters are givon in Table S,

: : Table 5 )
Effect of rTow s;gacin% on growt'.h:,J yield and yleld
' contributing characters -

Row spacing Grain [Grain sPods iLengthElOOO- No.of iNo. of
. Che vield Iyleld per (of jgrain grains lprimary
q./ha. }/plant jplant jpod iwiehgt /pod lbranches
1

gm. | i 2 iper plant
.30 4.85 4.86 23.40 5.4 ©1.63 10,30  5.02
4B 5.06 5.12 23.55 5.3 21.31 11.50  5.67
S 60  5.49  5.27 28,19 5.5 .20.87 11,90  5.75
ARY best - Sgnificant = - A - N R
~8Bu, 40,02 . - m L m R e -
c.Dlat 5% o.m -4 : - e - e e -

"~ Ce Ve 7.95 .

 m e s —————— e amme SPesmod S0 etebes efnoes [SPIEESIPURSIRRE e e
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The above table indicatos that inerasssing row
spacing from 30 cm to 60 crm rasulted in o significant
inerease in the grain yiold of moong. Similer increase
dup to incroasse in row spacing was clso noted in grain
yiold por plant, numbor of pods per plant, number of
gralns per pod and number of primary branchas per plant,
Length of pods remainod unoffected due to increase in °
row spacing. :

The data regarding tho offect of difforent plant
populations on growth grain yield and yield contributing
factors are presonted in Tdblo 6.

Table 6
Effoct of plant population on growth, yleld and yield

contributing characters

-~

Plant . orain Graln Pods [Length JLU00U= | No.of G o
population !yield Iyield per lof pod jgrain | grain lprimary
per hectare la./ha. I/plant planti ‘cm. Wt gmsd §pod branches
] gms. . ! ! ! i/plant
180,000 5.26 5.42 26,48 5.6 21.10 11.3 6.04
240,000 4,97 5.03 24,20 5,3 21.46 10.9 5.%0
360,000 5.16 4.79 24.52 5,2 21.25 21,28 §5.09
"'F' test Significant - - - - - -
S.Bn. $0.020 - - - - - -

CODI at 5% 00088 - - - .- - -
C.V. = 7.95¢ :

Data presented in the above table clearly indicate
that the highest grain yield (5,26 q./ha.) was recorded in
the plots with lowest population (180,000 plants/ha.). An
ancrease in plant population beyond 180,000 resulted in
significant roduction in.grain yield. Similar reduction
due to increasec in plant population was also noted in
respact of other growth and yileld contributing charactors
except test welght where slight increase was noted due to
increase in plant population,

IV. Effect of method of planting and levsls of phos horus
and zinc on the porfomance ol MOONg (I'-GUCS)

This oxperiment was conducted to dstarmine the ,
optimum level of phosphorus and zinc application and also
to find out the relativo usefulness of flat and ridge
sowing of moong. The oxperiment was 1aid out in Randomised
Block Design. The sxperimontal crop was planted on 23rd July
and took about 100 days dor its ma turity. The stotistical ‘
analysis df the data revealed that tha grain yisld remgined
unaffected by the lovels of various factors. The data
rogarding the effect of main treatments are presented in
Table 7.

It may be seon from Table 7 that ridge planting
recorded slightly bettor yleld as compared to flat planting
al though the differences wore not significant. Incroasing
doses of phosphorug and sinc did not appear to incroase tho
grain ylold.
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Tnblo 7

. Effoct of mothod of planting and lovols of phosphorus
and zinc on tho grain yvisld of ricong

Q/Hao

Planting 1 Grain [Lovels of §Gra'in | Lovols of | Grain
mothod -~ ! yleld !onslig/_h'g... : yield E sinc kg/ha. ! ylold
Flat mothod 5.22 O 5.33 0 5.32
Ridge mothod 5.48 40 5.55 10 5.42

80 = 5,18 20 5.32
'F" teat NoSigo - N-Sig'o - N.Sigo
S.Bm. 4 0.126 3 0,163 # 0.163

C.V. = 14.649

‘Arhar

I. Effect of date of plantin lant population and row
spacing on the performance of arhar (var. T 21)

Jhe above study was carried out to assess the
optimum timo of planting and plant population and row
spacing for arhar varioty T.21. Planting dates tried wore
5th Juno, 20Th June, 7th July and 19th July and plant
populations maintained wero 40,000, 50,000 and 60,000
plants/ha.,

The three different row spacings tried were 50 cm,
75 cm. and 100 cm. ‘Te oxporimont was laid out in a gplit
plot design teking the datos of planting ag mein plots and
the combinations of plant population and row spacings as sub-
plots wilth three roplications. The main offocts of different
troatmonts on the growth, yileld and yisld contributing
charactors ars presented in Table 8.

The data rogarding the grain yield only were subjected
to statistical analysis. It would appnar from Table B that
the date of planting and plant population had significantly
influenced the grain vield of arhar. The different row
spacings, however, failed to have any effect on the grain
yield. A significant reduction in the grain yield was
observed as the sowing of arhar was delayed. It may be
seen from Table 8 that the planting done on 19th July
recorded an average yiald of 12.90 quintals-as comparasd to
19.51 quintals/ha. recorded with the planting done on 5th
June. Tho maximum grain yield was obtalned with a population
~maintained at 60,000 plants/ha. The widest row spacing 1.e.
100 cm, tended to decrease the grain yield in comparison
with 50 em. and 75 cm. row spacings although the overall
differonces woro statistically non-significant..
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Effect of date of planting, plant population and row sp;acing on grasth, yield

and yield contributing characters of arhar

Characters 75% Days Flants No.of  Pods  Graime 1000 Height Grain Dry . frain
flowering for per . primary per"” per grain /plant yield/ 3leaves Yield/
Treatments  Days " maturity plob | branches plamt pod weight (Cm.) plamt (a./ha.) plot (g./ha.)
Dates; . .
Dl 90 190 97.18 25,71 381.83 4.2 80.9 275.51 83.11 43.05 19.51.
1) a7 171 123,03 26.68 320.75 4L.4 78.8 ~ 251L.78 76.70 34.32 - 18.62
Dy 79 165 89.85 26,89 266.19 4.2 75.5 214,29 69.12 23.51 . 16.72
D4 ™ 152 92.51 26.30 317.46 4.0 69.2 181.02 66.57 19.56 12.90
1Pt tesd - - - - - - - - - - Significant
S.En. - - - - - - - - - = 4 0.0
C.D. at 5% - - - - - - - - - g 1.39
Row Spacings ' :
50 cm, 83 169 117.11  26.17 316.53 4.2 76.5 229.25 73,90 28.22 - 17.17
75 cm. 83 169 102.05 25,69 315.68 4.2 76.5 233.30 7.2 31.68 7.21
100 cm. 83 169  82.77 27.3,  330.% 4.0 75. 230.33 76.72  28.90 : 16.41
IF! test - . e . - - - - . - - HN.gignificant
S-En. - bt - - - had - - - . - i 0’34
C.D., at 5% - L e - - - - - - - . - , -1,01
Flant population/ha. L )
. 40,000 83 169 84.83 26.25 . 344.86 4.2 75.7 22797 80.36 29.33 T 16.53
50,000 83 169 101_.90 27.12 313.31 4.2 76.8 232,25 T2.67 3. 16.55
60,000 83 169 115.86 25.82 306.50 4.0 75.8 232.20 68.60 28.61 17.73 ’
tF! test - - T - - - - - - - - Significant
S.En. - - - - - - - - - - + 0,3
C.D. - - - - - - - - 1.01
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It 1s also apparant from Table 8 that as the
planting date of arhar was delayod tho number of days taken
tn 75% floworing ang the total number of days taken to
maturlty wore roduced. Tho average height of plants, grain
yiold por plant and the 1000-grain woight also decrcasod
as the planting was delayed. Increasing the plant population
from 40,000 to 60,000 per hectars appearsd to.decrease the
number of pods per plant as well as thoe grain yield per
plant, , -

II. Effect of fertility levels, row and plant spacings on
The oxperiment was conducted tc find out the

optimum fertility levael, row spacing and plant population
for arhar. The experimontal crop was planted on 14th

Juns and took about 179 days for its maturity. Obsorvations
-regarding flowering behaviour, plant height, number of
" primary branches and pods per plant, numbor of grains per
" pod, grain ylsld por plant end per plot and 1000~-grain -
peight were recorded. The data on the offect of dlfferent
treatments on the growth, yield and yinld contributing
characters are presented in Table 9.

—

The Table 9 clearly indicates that the increased
plant population from 30,000 to 40,000 plants por hectars
resulted in a significant increase in the grain yiold of arhar.
A further increase in plant population did not produce any
significant increase in yieid. A roduction in the numbor of
pods per plant and number of grains per pod was noted due to
incroase in plant population. Number of days taken to flower=-
ing and maturity and height, number of primary branches per
plant and 1000-grain weight remained unaffected-due to
various plant population levels.

As regards the effect of row spacing, 1t was noted
that an increase in row spacing from 50 ciz. to 100 em.
resulted In a significant reduction in the grain yleld of
arher. An increase in the number of primary branches and
pods per. plant was, however, noted duo to increase in row
spacings. Other gro-th and yisld contributing characters
remained unaffected due to different row spacings,

As would appaar from the Tabls increased levels
of fertllity d1d not have any boneficial sffect on grain
Yield. Other growth and yield contributing characters
also ‘reamined unaffocted by diffoerent fertility levels.

III. Effoct of nitrogon and phosphorus lovels and rhizobium
inoculation on the performanco of arhar variety T.21

This gtudy was conducted to work out the op timum
rato of nltrogen and phosphorus fertilization for arhar ang
a8lso to assoss the offectlvensss of rhizobium inoctlation.
The treatments consisted of five levels of nitrogen including
inoculation and four levels of phosphorus as- glvon below:

O kg N/ha, (11) N, : Inoculation,
(111) Mo : 40 kg N + Inoculation,

(1v) Nz : 40 kg N/ha, (v) Ng: 80 kg N/ha.
- Phosphorus treatnents: (1) Pp: O kg Paos/lgi,)(%i) P, : 50 kg

P205/hn o : 100 kg PO
/hasy (1v) Py : 150 kg P,0_/ha. 2

Nitrogen treatments: (i) Np

5
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Table 9
Bffect of fertility levels, row and plant Spacings on growth, yield and yield
) contributing characters .
Characters 75k Days.  Height nta  Primary ~ Pods  Grains  1000-grain Grain  Grain yiold
flowering  for /plant 'per  branches  per per wieght Yield/ per plot
Treatments (Days) maturity (cm) plot /plant plant plant (gm) plant (q./h4.)
Plant population/ha. - .
30,000 99 179 262,91 T4.64 30,3, 391.83 FWA 80.6 .53 19.04
40,000 99 179 259.55 93.11 29.1 329,68 4.2 80,2 82.17 20,31
50,000 90 179 265.75 111.22 28,05 30L.77 4.2 794 76.93 20.50
IR test - - - - - - - T - Significant
S.Fn. — - - - - - . - - - X 035
C.D. at 5% ) - - band - - - - - - H lcm
Row spacings : _ .
50 cm 9 179 262,03 105,00 ° 28.21 829.49 42 | 789 83.88 21.08
75 cm 9 179 262.87 93.82 29.25 331.03 4.0 . 80.4 83.36 20.36
10 cm 99 179 262,97 79.55 29.42 32.45 4.2 80,5 87.16 18.50
tF! test - - C - - - - - - - Significant
S.En. - - . - - - - - - - ..+ 035
C.D. at 5% - - - - - - - - - - 1.05
Fertility levels : o _ S B
' N30°P40 Ko 99 179 2?2,,62 87.6, 29.13  326.01 4.2 80.1 85.80 | 19.61
Ngo Pgo K 9 179 256.88 96.11 28.38  351.16 4.0 78.9 8,.40 . 20.16
Ngo Pogkeo 99 179 266.81  95.83 29.95 , 32.4 4.2 81.1 86.80 _ 20.16
1Fitest - - - - - . - - - -  Significant
S.E'n- - - had - - - - ‘ - - i 0035'
C.D. at 5% - - - - - - - - - 1.a
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Tho oxperiment wasg laid out In a ranlonizod block
dosign with four roplications. The planting was done on
14th June, 1968 and thoe crop was harvosted on 18th and 19th
of Docember 1968. The main offocts of difforent treatments
are prosentod in Table 10

As 1t is apparant from' the Table 10, none of the
treatments had any significent differsntial effects on the
grain yleld of arhar. Neither the rhizobium inoZulum nor
the increasing lavols of nitrogen appeared to have any
boneficlal offect on the grain yicld. Incrsased levels of
ni trogen fortllization on the other hand tonded to lower the

grain yield although tho differences ware not significant.
Tho absence of a rosponsa to nitrogen and phosphorus
fertilization in tho prosent exparimont may bo attributed to
the relctively higher fertility status of the soil with regard

to nltrogen and phosphorus.



Effect of fertility levels on growbh; yield and yield contributing characters

Table 10

(/8

Charactors 75% Days Plants Height/ Primary Pods Grains 1000grain Grain yicld Grain yield
flowering for per plant branches per per weight per plant r plot
Treatments (Days)  maturity Plot (cm) /plant plant  pod (gm) gn ﬁzha.)
N, 9 179 9.2 28801 .37 2817 40 78.3 64.65  18.33
Ny 9 179 9.2 25443 32.06 287.6 4. 87.5 67.55 15.47
Ny 9 179 91.8 262.80 32.05 272.6 3.7 ™7 64.61 13.40
N, 99 179 93.7  260.62  31.80  282.00 4.1 8.6 69.63  17.68
1Pt degt - - - . - - - - - N.Significnat
S.Em. - - - - - - - - ‘- 3 045
{ .
B 99 179 119.3 262,09 32.02 307.4 4.l 76 .4 66.63 18.18
B P 179 123.5 261.16 31.41 256.5 2% 80.2 71..28 17.60
B 99 179  116.8  259.65  30.57 265.6 3.7 8ois 611 18.13
B 9 179 120.4  264.59  33.47 302.7 41 764 64..37: 18.1
1P test - - - - - - - - - N.Significant
S .En‘ - - - - - - - - -

+

£ 0.5
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Studies on the poésibility o' srowing kharif pulses
in the Summer season at Pantnagarl

M.C. Saxena, D.S. Yadav and N.P. Singh®

Pulses such’ as moong and lobla are cormonly

grovn as knarif crops because mostly their variejios ars.
photeperiodically sensitive .. and behave as-short dey

plants. With ths introduction of high yiclding kharif
coreals, however, the continuance of kharif pulses in the
cropping pattarn has become less remunerative and there

is o possibility that the area and consequently the
production of these pulsos may decrease. This vould have

for roaching implication in view of the fact that theso
pulses contribute a great deRl to the protoin nutrition

of predominantly vegotarian massos of this country. The

neod has, therefors, been felt to grow these pulses in

tho 'catch' poriod available after harvest of rabi crops
and bafore the planting of kharif crops, as the land is
othorwise free und Inclusion of a crop in this period will
lnerease the intensity of cropping and raise tho product-
ivity of the holding in torms of yielQq per unit arca por day.
However, this would only be possible, if short duration
varletios of above pulses are availabls which could poerform
well in the typo of thermo-photoperiodic conditlions oxisting
during this poriod, namely, incroasing photoperiod ‘and vory
high temporatures. Thero was, therafore, a nead for testing
the performance of some short duration varioties of moong
and lobia, whon planted on different dates in the summer
season so as tu simulate the situation whichH would arise
-when rabi crops of differing maturi ty length were to be
followed by tlie pulsos. From such a study, speclfic variety
poconmonda tion for summer planting could become available.
The prescnt paper embodios tho results of such trials.

METHODS AND MATERIALS

In ono trial threo moong varieties, viz., Jalgaon-
761, Hoong Type-1 and Pusa Balsalkhi were planted on Tive
differont datos (Merch 31, Aprii 10, April 20, May 4 and

May 12, 1968). In the othor trinl two cultivars, viz.,

Moong 0-2 and Pusa Phalguni lobia, were plantod on four
datos (April 10, Zpril 20, Nay < and May 12, 1968). In both
the casos a gplit plot doslgn ('datos! in mdin plots ana
'variotics’ in sub plots) with four roplications was followad.
Becauso of limlted seced the plot size had to bn kept small
(sub-plot sizo 3 x 1.8 m.)., The planting was done in rows

30 cm. apart with a plant to plant distance adjusted 5 cm.,
al+-r emergence. Tho crop was fertilized with 100 kg. per
hectaro of dlammonium phosphate and sprayed with zinc sulpha te
+ lime solution about 25 days aftor emergence. The weather
data for tho duration of tho experiment are glven in Tabloe 1.
The maximum temnerature incrsased till the end of May and

then decreased the difference between the maximum and minimum
temperature started becoming less with the advancing season.

1. A contribution from tho U.P.Agricul tural University,
Pantnagar, Exporiment Station, under tho research sories
Paper No. ‘ : :

2. Assoclato Profossor, Sonior Resoarch Agsistant. and °
Resoarich Assistant respectively. -
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Table 1

WEA'THER DATA (April-July, 1968)

Wookly mean Wookly total | Humidity®

. Y ]
Months Eggzggy tompora ture°C } ~rainfal _ .} . _

! MaxTmum Eiz’zinImum, m.m. 77el2 AlT12:12 PM

April 1-7 3l.5 13.6 - 6.5 28,7

8-14 35.8 16.0 - 64.7 21,8

16=-21 36.3 15.7 1.0 57.5 16.8

22'28 3801 20.3 - 54-7 21 05

29"' 5 39.0 2307 - 50.7 2201

May 6-12 38.1 16.2 = 42,8 10,0

. 13-19 39.4 20.9 - 48.2 23.4

20~-26 41,5 21.0 - 47.1 12.4

27- 2 42.9 2l.4 - 322 50.4 19.1

June . 3= 9 36.2 2403 14.8 73.1 43.8

10-16 34,0 24.9 45.6 84.1 62.1

17-23 33.8 24.4 45.7 89.2 62.0

24-30 32.4 24.4 4.8 90.4 74,0

July - 1= 7 33.4 25.3 49.4 90,7 76.4

.- 8"14 32.5

25.5  166.4 9I.5 175.6

EXPERIMENTAL FINDINGS

The data on time taken for emsrgence, 75% plants
to come in flower, appearance of first mntured pod and
for each picklng, as well as the dantea on pickingwise and
total grain yleld for three moong varisties are given in
Table 2, and for moong Type 2 and Pusa Phalguni Lobia

in Table 3. '

Bnergence!

Among the moong varieties, Type-~l was slowest to
omorgo, the othors bolng at par. Delaying the planting
hastened the emergence, perhpas, becauase of hlgher
temperatures. Fusa Phalguni Lobia took lesser time for
emergence than moong varioties.

Flowering and maturation:

) The moong varioties differed in duration taken by
them for flowering. Jalgaon-78lL was earllest to flower in

the first two dates of planting. Planting on 20 April delayed
the flowering considerably and the crops from subsequent
planting did not como into flower and pod in tho season.
Amongst Typo-1 and Pusa Balsakhl there was not much
differenco, although, by and largo, Typo-l was ocarlier to
flower than Pusa Balsakhi. In the lattor variety as also

in Type=-2 there was conslstent increase in the timo taken
for flowering as the planting was delayed. Time téken for
first matured pod to appoar was shortest im Moong Type-l




Ii'facts of dntasg L nlrndans on Dy ¢ vzl e parlormanea

~f thrae moonz varizitiag in tha commer of 1668 ~t Zontoner
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i s o 2 .‘_..D.‘-.!."'.'.g.,.tg...r_. g i ; erain
Variety ond Date ' G F ¢ ifor atch picking are in! = 214
of planting brocksts) . e | 3(""/h v )
S I S < ks ¢+ S A I AC
e - vomemion o sl it e atcs eeateea eae ortme im e som Seamat et S

Jalooon 761 : -
Blat March 6 37 51 12,890 1.3 2.17 - 16,40
: . (71) (83) (93)
10th April 6 38 50 1.57 0:64 - - 2.8
.. (73) (83) '
20th April 5 46 5& ‘- - - - -
.4th Yay 4 - « = - - - -
~l2th May 4 - - - - - - -
¥oonm Type 1
13th March 8 37 4810,11 8.69 2.46 4.59 25.85
' - () (83) (93) (115)
10th ipril 7 4% 4& 9,05 2,29 4.65 2,18 18,17
- (e8) - (75) (s2) (207)
20th April 6 42 4B 3,17 3.38 "2.2% - 8.79
_ (65) (73) (96)
4th May 5 <0 48 5.86 2.717 - - 8.57
(69) (82)
12th May 5 41 51 B.2¢ =~ - - 8.24
(74) .
Pugn elsckhi
Zlst March 6 41 51 12.24 4.51 2,09 0,6% 19,98
() (83) (93) (115)
10th .pril 5 42 50 9,79 2.27 3.67 1,27 17.Q0
(e8) (vs) (s2) (107)
20th April 5 4t 50. 6.41 1.86 2.18 - 10,75
. (65) (73) (96) _
2th Koy 4" 44 56310,45 = - - 10,45
: (8a)
12th May 4 46 59 3,98 - - 3,98
(74)
c'v' ’ 1900?'; 25074
For comparison S.En. ¢ o. .
of two wriaty t ‘ 75 0.36
nanns at [5) ¢ )] C-D.S{ 2.28 1.05
date of pl:nting :

G = Germinztion: I = 759 pie.zits in fl‘oWa.;“;’ .
P = Ist matured pod.
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-Teble 3
Effect of date of planting on the cmarntiré porformance of T2 moong and Pusa Ph ni Lobia
in the summer of 1963
Variety and Days to Grain !yield (G/h2) et each picking (days taken Total grain
Date of c Vgl op for each picking are in brackets) yield gq/he.
planting } I 11 11T A
Moong Type 2 . ’ - .
10th April 6 48 58 3.09(85) - - - 3.09
" 20th April 6 50 59 1.91(72) - - - 1.9
4th May 5 59 - - - - - -
~ 12th May A - - - - - - -
_ Pusa Phulpuni Lobia
10th April 4 44 53 12.68(83)  3.25(%) 5.38(16) - 22.31
 20th’April 4 45 &4 9.36(72) 4.43(%) - - 13.79
4th- My L 44 56 1.43(82) - - - - - - 11443
12th May 3 49 60 11.22(7%) - - - 11.12

G = Germination;

F = 75% plants in flower; P = Ist matured pod.
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. and did not differ with delay in plenting ti11 4th Mey. There was
e-gencral tendeney for dileyed eppiorence of 1st motured pad in | .
plontings done after 20th jpril in crsc sf Fuse Bel:sh-ki snd 7
aftcr 10th l‘lpril in €000 000Ce000000800000000 01000 0ottt ssanatontss
Jalgaon=78l as woll as iocng Tympe-2 got tholr first matured
pod lator than in other moong varietles. Grzin could be
‘harvosted in only two out of five planting Zates in case
of' Jalgaon=-781 and in two out of Iour planting datoes in
Moong Typo=-2. In casge of lMoonz Tyre-l and Pusa Paisakhi all
the five dates ylelded grain. Similarly, in fusa Phalguni
Lobia, all the four dates produced pods and gave grain .
yiold. Soveral picking (a maximum of four) kad to be made
in each of the cultivars but as the planting wes delayed
the nunbor of pickings decreased. Jalgaon-7€l, Mcong Type=1
and Pusa Baisakhi whon planted on 3lst llarchk, took exactly
gsame poriod for each of tho pecilkirzs, hawever, in Jalgaon~-
781 only three pickings could be <one. In tha noxt date
(10th April) Jalgaon-781 was consricuously late as ccmpared
to Type-l and Pusa Baisakhi, The latter two varieties took
oqual time for each picking. Type-2 moong and Pusa Fhalguni
lobia were ccngpicuously later to be picked than others.

Yield in differont pilcking:

From yisld point of view moong Type -2 proved to
be unsultable for inclusion in surrier season, as with slight
advancement 1In the season it startsd meking enormous
vegetative growth and falled to produce onough grains.,
Jalgaon-78l behaved in the same way when planting wes delayed
beyond 10th April. However, this wvariety could be compared
with the others (Type-l and Pusa Beigakhi) whon planted on
3lst March. In this planting, the yiolc in first picking
-was highor in Jalgaon-781 and Pusg Baisaxzhi than in Type-l,
in the second picking Type-l vas as top follcwed by .
Pusa Baisakhil and Talgeon-78l and in subsequant pickings
this trend was maintained. At other Jdatos, tks comparison
was only between Pusa Balsgakhl end Typo-l. M case of 10th
ipril and 20th April planting, the yields in firs:t picking
were highor in Pusa Balsakhi and in second third and fourth
plckings 1n case of Type~l. Tendency was ~vicant that
Pusa Balsakhi prcduced a ‘greater portion of its total yisld
in the first two pickings than did Type-l. *

Grain yield-total of all pickings:

When plated on 3lst March, loonsz Type-l1 exceeded
all othor moong varietles beocause =T 1ts supsriority cover
others in yielding during II, III end IV pickings. In 10th
April plantings, although Type-l was still hicher yielding,
the difference batween this and Pus: Balszkhi was narrowed
down. In 20th April and 4th liey plantings howsver,

fusa Baisakhl ylelded higher than Trpe-l. Although 1%
vould nNct be a vory valid comperiscn, Pusa Phclguni Lobla
(Table 3) ylolded highor than toth the mcong warictios in
ell the four dates of planting. With delay in planting date
there was docrease in the total yleld of all cultivars,.

Yield contributery characters:

Tho data on yield contributory charac<ers have been
glvon Table 4. Mumber of pods per plant appeared to ba the
most important single factor which brought abcut differences
in the final yleld. Jalgaon-781 produced lesser number of
pods per plant, grains per pod but bolder grains as compared
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Table 4
Effect of date of planting on the comparative performance

on three cultivers of Mung grown in summer, 1968 &t Pantnagar

- -

Treatments Total  Number MNumber. 1000 wt- Yleld
Variety x Date grain - of pods of - grain ants per.

per ains weight at 75% .~ plant- -

yield
(a/ha)  plant .. /fped () ggwer- el

Jalgeon-781
st March 16,40 9.9 76 53 11,9 4496
10th April 2,18 5,0 7.5 5.1 11.2 2,00
31st March 25,85 29.7 90 - 3.5 9.3 7.6
10th April 18.17 23,5 8.8 3.6 " 10.7 6.1
2oth April 8.79 1409 8-6 3.4 8.3 504
12th May 8.2, 9.6 9.7 3.4 8.0 34
Puga Balsakhi
318t March 19,98 1.6 8.8 3.7 8,5 7.3
" 10th Apr:l.l 17.00 1.9 9.2 3.5 7.7 5.6
20th Apr:l.l 10075 907 904 3-7 10.6 401
Lth May 10.45 10.1 8.7 307 708 3-4
12th May 3,98 8.4 9.1 3.6 8.1 2.7
Dates
31st March + 20,74 18.1 8.4 41 10.2 6.8
10th Aprdl + 12,45  13.4 8.5 4.0 9.8 4eb
20th fpril +~+ 9,77 12,3 9.0 3.5 10,0 4.8
4th May + 9,51 12,6 8.8 3.5 65 3.8
Variety
Jalgaon-781* 90” 7.5 7.5 ' 502 1105 304
TyPO""** 13.92 18‘5 . 9.0 3.4 306 5.2
05 4.

Pusa Baisakhi**12,41 10.9 9.0 3.6

+ means over all the three varieties
++ means over only two varieties

] ;ﬁ‘qana ‘over only two dates of planting
¥#  means over all the five dates of planting -
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Tablas 5

Froductivitv analvsis of four cul tivars of vulses frrown
in sutmer 196€ at rantnarar to fit in the nariod be*veen
i Rahi harvest anid Tharif planting

——ay

Particulars of cultivars etc. i Date of planting -
JALGAON=-781 Maqong
Grain yield (kg/ha)

I picking 1289 157 -
II »icking 134 6L - . -
To tal 1423 218
Date of 2nd picking 22nd Juns 2nd July’ -
Days taken for .two pickings: 83 . . 83
Grain yleld per day (kg) 7.1 T 2.6 -
TYPE-1 Moong | |
. Grain yleld (kg/ha) ,
"I picking 1011 905 317
IT picking 869 229 338
To tal 1880 1134 655
Da'te of 2nd picking 22nd June 24th June 2nd July
Days taken for two pickings 83 . 75 73
Grain yield per day (kg) 22,6 15.1 8.9

PUSA BAISAKEI MOONG
Grain yield (kg/ha)

I picking 1224 979 641
II picking 451 227 186
" Total 1675 . 1206 827
Date of 2nd picking 22nd June 24th June 2nd July
Days taken Tor two pickings 83 75 73
Grain yield per day (kg) 20.1 16.1 11.3

PUSA PHALGUNI - LOBIA

Grain yield (kg/ha)

I picking - 1268 936
IT picking - 325 -
1595
pate of 2nd picking - 1st July ‘§§r§§gp33§§“5
Days taken for two taking 72
pickings - 82 days)

Grain yield per day (kg) - 19.4 13.0 °
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to Type~l and Pusa Baisakhi. Moong Typo~-l out ylelded Pusa
Baisakhi in total yleld primarily bocause of higher number
ol  gralns per plant.

~ DISCUSSION

It has bocome evident from the rosults that only-
throo planting dates (3lst March, 10th April and 20th Lpril)
would be suitable for summar plantings of pulses. If planting
could be dons on 3lst March, 211 the throo moong varioties
(Jalgaon-781; Type-l and Fuss Baisakki) could be used. Lobls
was not includsd in this date In tho oxperimont but from
tho growth behaviour of subscquent dates 1t could be expeoc ted
that it would have performed well. 1In case the planting hagd
to boe dono on 10th or 20th April only Type-l and Pusa Baisakhi
moong varietles and Pusa Fhelguni Lobia wculd be sultable.

A maximum of two pilckings can be taken in cach case in order
to be able to plant the subsequent kharif crop In time.

An oxtract from Table 2 and Tablo 3 and some productivity ..
calculations have beon given in Table 5 to illustrate above
point, as well as, to havo a flnal comparison of the cultlvare
included with respect to their perfomance in the 1imited
span of time available bacause of the restrictions imposed
by timc T harvesting of rabi and planting of kharif crop.
It is -dent that moonz Type-l 1is best suited for slst
March yvicnting, vhereas for 10th April and 20th 4pril
planting, Fusa Phalguni Lobia and Pusa Baisakhi Moong are
bettor sulted,

SUMIL.RY

0f the four moong varicties (lioong Type-1, Type-2,
Jalgaon-761 and Pusa Baisakhi) tested only Type-l1 and Pusa
Balsekhi were found to be suitable for summer plantings
after the harvest of Rabli crops. Jalgaon-781 could be grown
only if planting wero possiblo on 31st March but at this
dato the performance of Type-l wes far supericr. When planted
on 10th April or 20th April, the usual time by which land may
becone available for summer pulse in intensive cropping -
Pusa Baisakhl yiolding 12 and 8 quintals por hectare
respoctlvely by 24th Juno was superior to Type~l. Pusa
Phalgunl Lobia was, howaver, having highest productivity
for these two dates of planting hence could be useful material
for summer season.
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HORK_DONE ON AGRONOMIC ASFECTS OF PULSES IN GUJARAT STATE

-- S¢N. Jushi
College of hyriculturc,Junngadh

Differcnt pulses are cultiveted to the tune of 400,0CC hecterss.in Gujarst
stcte giving a totel praducs of 120,000 tonnes ennuelly. Of these hectares
under pulscs, nearly 30% is undor murg, 20% under tur, 10% under gram, 11%
under wal (Dolichos spp.), 5% under lanz (Lathvrus setivus) 5% under urd
and the rest under math, guer, cowpeas cnd others, ) -

The main kherif pulses are grown entircly as rainfed crops are mung,urd,
meth and tur end during rebi grem and wel are clso cultiveted_ as dry crops .
on the residusl moisture aveilable., ‘Thus, very little irrigeticn potentiel
is being used for pulaus, cxccpt for mung crop grown as & cetch crop in
sumcr on small erea, Because of the poor soil esniition and uncertain
nonsoon, the yield of thesc crops per unit cree is very low.and rcquires

to be stepped up through better crop husbandry, '

Broadly classifying, fgronomy includes application of fertilizers,
irrigetion, tillege practices end meeting of proper - spacing requirements
for the creop or even a variety. As the pulse crops remained neglected
t111 recently, no planned efforts werc made in the state for improvement
of these crops as wcll as improving their cultivation practices until 1966
vwhen a scheme for improvenent of pulses was initiated at Baroda on a ver-
small scale., I shell review whetever little work is done so far on this
group of crops.

Fertilizer experiments were initiated on mung, math, urd, and tur from
1966-67 et different locations situated in the main pulse growing ereas of
the state. A fertilizer experiment on cowpeas was started from 1967-68

at Beroda, I am presenting results on ming end arhar only as these two are !
important kharif crops of the stete,

MUNGs. .

A fertilizer experiment was conducted ot Baroda, Talod, Deega end Vijapur
in RCED with 4 roplicates on a& net plot of 6,10 m x 4.88 m, The specings
between rows was 45 cm. Trectments comprised 3 levels of N and 3 lovels of
P,y at the rates of 0, 25, 50 kg. and 0, 50, and 100 kg. per he,
respgctively. JYariety used was D.45-6.

During 1966, kherif, the results were not significent on any of the
locations and the avercge response for all places for N and P was noi very
marked. The yiclds due to NO, No5 and N50 were 621, 623 and 632 kg./ha.
end for FO, P50 and P100 were 607, 653 and 616 kg/ha, respectively. .

During 1967, the rcsults wore significant at Baroda only, and the average
yield for NO, N25 and N50 were 477, 492 end 506 kg./he, and for PO, P50 and
P100 were 404, 482 and 530 kg/ha, respectively. ' .

The two years date at Baroda and Telod (Table 1 a &.b) indicated respcnse -
to both N and F and the average incrcase due to 50N+100P/he at Barode was

upto 30%,
Yicld of greins ke/ha, .
. Yo 125 W50 Iv.for P fv.of 2 yre,
PO 1966 868 973 916 919 '
1967 706 764 922 97 858
P50 66 954 1029 1089 102, '
T & 706 803 740 750 887
P160 66 979 1014 1004 999 :
S &1 mR 795 1044, €94 %1
" kv, for Ig o o ' o
1966 1005 1003
R W %7 %1 .

_iviof 2 yrs €43 896 953
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Table 1b. Fertilizer rceponsge of Mang ot Talod,

xi “ I“ Qi gl:f' L:m ]sz/_b.g_.
10 25 W50 iv.for P Jv.of 7 yoirs
PO 1966 243 278 279 267
| 1967 405 489 346 413 L340
50 66 344 299 368 337
67 519 489 501 503 420
PI00 66 267 270 258 265
€7 580 565 474 540 402
Av,for N .
1966 285 282 302
1967 501 511 485
iv.for 2 .
. yxs. . 393 397 364

There was no response due to spplication of N and P at Vijepur end Deesa
during any of these two gyears. Thc pooled data for two Years at four
locations geve averege ylelds of 549,557 and 569 kg/ha, for 3 levels of
N and 535,567 and 573 kg/ha. for F respectively,

The experiment is continued at Baroda.
TUR:

A similar experiment was conducted on tur during 1966 at two locations
and during 1967 ot four pleces.

Tho average responge for Berode and Vijapur during 1966 was: NO,N25 and
N50 gave 606,751 and 720 kg/ha. end PO,F50 and P100 gave 640,682 end 755
kg/ha. rospectively, ,

The responss during 1967-68 was: NO-1024, N25-1043,N50-1084 kg./ha;
£0-1047,P50~1031,P100-1072 kg/ha,

The everage response for two yearss NO-815,N25-897,N50-902 kg./ha;
P0-843,¥50-856,P100-913 kg/ha.

The two yeers deta at Baroda ere presented in Table 2a,

Table 2a. Rcgpense to fertilizers of Tur at Barode,

Iicld of greinsta/he,
) 735 150 Iv.for b iv.of 2 yTs.
PO 1966 895 1166 1136 1066
1967 1913 2207 2239 2120 1585
P50 1966 1013 1355 1148 172
1967 225, 2143 2054, 2150 1661
PI00 1966 977 1260 1406 1214 .
1967 2013 2191 2331 2178 1730
Iv.for P 66 962 1244, 1230
67 2060 2180 2208

iveof 2 yrs. 1511 1712 1719
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During 1966 the response due to 25 kg, N wes marked about 30% over no
nitrogen, wherels response duc to P was smell, During 1967 the response
due to N was smeller ‘then for the previous year, whereas response due .to
P was much reduced. The experiment is continued, .-

Munz is cultivated to some extent as 2 cnteh crop in summer-wherever
irrigetion freilities exist and tho-fermers inelined to follow crop
rotation practices. With e view to taking ndvanteoge of such assured
irrigation, preliminary, preliminary triel wes teken-up to investigate
vhether fertilizaticn of such a crop after rebi whest can be edventegeous
The results hove been encouraging end the application of 25 kg/ha,
enhenced yield by 23% over no fertilizer application on tverage of two
yezrs, but no response to application of P was ncticed, however, a
combination of 25M+50F recorded 402 aigher ¥icld over comtrol,

With the expansion of the Pulse Rosecrch Scheme which is entirely a State
government undertaking during the IV Plan period, a more extensive . _
reseerch programme can be teken on hand, :
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REPORT ON RESELRCHES ON PULSE CROPS COMNDUCTED IN
THE UNIVERSITY OF KALYANI, WEST BENGA

S. Sen
Dept. of ligronomy
University of Kalyani,W.Bengal

The experimental farm is located &t 23,5°N latitude and 89°E longitude with
an elevation of 9.75 m. In the year 1967-68, four vcrietal trials one each
on green gram, black grom, bengal gren and lentil were ccndughed, .Green
gren and black grem triels were conducsted in a sandy loan soil with pH

5.1 aefter neutralising with lime and the other two triols on rabi pulses
were conductcd in a silty loam soil with ncutral soil reeciion after jute,
A11 the crops received manuring at the rate of 10 kg. N and 40 kg, P20
per hectare, Under similar conditions, triuls cn green gren and blac
were conducted in the ycar 1968-69,

gramn

The temperature and rainfell figures for the

period of work are prosented
in Table " 1. .

Table-1sMeteorolomienl datz for the yenr 1967-68 and 1968-69

> —

Reinfell (mm)

. Temperature °¢
Maxiaun Minizu~ .
Month Normel 1967- 1968- MNormel 1967- 1965- Normel 1967- 1668-69
WAdyra' 68 ' 69 ‘(11yrs! 48 ' 49 "1 vps ' 68 !

June 33.5 35.1 32,1 24,5 25.5 22.3 171.8 150.8 365.0
v July 32,1 32,4 32,1 2.5 25.1 26,9 194.6° 281.2 224.8
tugust 32.5 31,5 31.8 25,0 25., 26,5 1.1.0 322,6 280.1
September 32,5 31,7 32,9 25,0 25,1 27.1 138.0 269.2 145.4
November 29,0 29.1 28,2 13,5 13.8 17.3 5.4 nil 40.4
December 26,0 26,5 12.0 125  17.3 0,3 nil
Jamiary 25.5 244 10.5 10.5 12.8 0.6
February 27.5 28,3 12,5 12,0 18.4 25,8
March 34,0 34.9 18,5 20,0 16,0 36.8
May 36.5 38.5 24,5 24,0 57.2  T79.4
Totals 1442,3 1255,2

The green gram crop was not as good &8 in the previous year (1966-67); the
crop suffered from insufficiont reinfall and high day tcmperatures et the

time of maturity in 1967-68. During kharif 1963-69, the rainfrll was hign;
the growth of green gram and black gram wes, however, quits good, Bengel®
grem also hdd good growth, but the yield was not as gpod as in the previous
year; the winter was relatively milder end shorter than in the yeer 1966-67.
The yields of lentil was satisfectory, Both bengel gram end lentil
recelved supplementel irrigations.

Results

Grecn gram varietol trial:

hs in 1966-67, this year (1967-68) elso type 1 (Table-2) gave tho maximum
vield of 8 q/he. All the improved verieties outyielded the two local
varieties, Sonemoong end B-1, Sonamcong and B-1 also'appcared to be more
susceptible to diseases than the other improved types.
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Table =2
Rosultg of Green gram verietel trisl {1967-68)
Veriety Drys to meturc (harvest) Grein yield (q/hsa) '
Type-1 85 8.33
Type-2 90 % 7425
Type~il 89 T7.20
Type-51 89 773
Sonemoong .80 - 2420
Local (B-1) 80 1.86
S.& * 0,710
C.D 5% 2,080
C.D 12 2,840

In the groon gram varietal trial of 1968-69 (Table - 3) the ylelds of the T
verieties T-2, T-44, Hyb~44, T-51; were high, ’

.o - Teble ~ 3
Regults of Green gram varictel trial (1968-69)
Variety Days to flower  Days to mature (Harvest) Grain {.leld
(a/ha)
RDS. "'4 54— 90 6-31
T-44 35 89 10,82
N-305 54 85" 7.87
Jalgaon-~781 39 90 9:00
T=2 ' 50 90 10,99
Hyb=-45 55 90 10.58
BB"a 60 89 2015
=2 42 90 3.78
T-51 45 &9 10.28
8.T 50 90 1.91
DJ45-6 45 89 5.01
S.En. ’ i' 1.’ 10
CD 5% ‘ 3.195
€D 1% . 44408

Black grem varietal tripl

The veriety T-9 (Table - 4) with semidwarf, erect, non-viny plant type geve
spectacularly high ylelds as compared to other varicties, The performance
of N-212 was very poor due to virus infection as wos the case with Gwalior 18.

Teble - 4
esults of Black prem vorie tri 1957-68)

_Varioty Days to flower Days to mature ! Grein yield (q/ha) __
7-9 ' 2 110% : 19.51
Gweliar 18 58 110 6,03
N=212 59 112 1.00
N0=-1766 65 111 12,40
Krargaon-3 50 110 7.78
Mzsh-48 | 50 1071 " 10,76
Mesh-35-5 | ' 60 : 110 9.97
Meshe41-13 63 : - -110 12,29
8.Bn.. : , - + 0.65

b 5% , 1491

A 00
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In 1968-69 (Table - 5), Mesh-48 geve the maximm yicld (16 g/he) followed
bty T-21 (14 o/na) No-1-1 (13 q/aa) and No 35-5 end Tg (12 ha)
Table -~ 5
Rosults of Bleck gram verietsl Tricl (1968-69)

Variety Days to flowcr Days to matuve Yicic g g[ha! "

No. 35-5 45 111 12,07
Khargaon 50 111 10,30
BR-61 50 101 9.97
De6=7 65 ; 1M 10.07
No-1766 65 111 11.35
=27 42 111 13.71
Mash 4113 63 111 9,80
Magh=48 - ~ : 50 101 16,23
BR-68 63 1M 12,11
8indkhedal=-1 45 1M 9454
Nowl-1, 52 . 111 12,89
T-65 51 111 17.35
T-9 53 111 12,00
S.Em + 2.59
CD 5% %435
ch 1% 10.36

Lentil verictel triels
In thc lentil verietcl triel (Tsble - 6), the locel varietics B.77 end B.62
showed the best performence. The yields of lE~11 end NP=47 were low due to
poor stand,

Tablc - 6

Rogulta of Jertil verictel trisl (1967-68)

Variety Deye to flower Seys to_mature 7icld (a/n2)

B=25 71 131 6415
- B=T7 60 120 S48
c-31 é0 120 8.16
T-36 70 130 5,20
NP=11 65 135 0,82
T"’3 59 131 :.'o
B-62 A 122 9498
7-8 64 131 bel5
NP=47 A 120 1.59
1-9-12 65 130 3,88
8.Em, + 0,867
CD at 5% 2.54

CD et 1% 3047
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Bengsl gram varietal trial

BR-17 followed by the strain 736-1 (Table - 7) outyielded 21l other
vericties ihcluding the two lccal verieties B.75 and B.98, .

Teble = 7.

Results of Bengsl grom verietal trial (1967-68)

.- Days to mature Yield ing/he,

Varieties Deys to flower
BG-482 55 136 5.91
C0,.1 54 136 421
Chaffea 54 136 5,61
Dched yellow 54 136 6,00
Gwallor-2 61 143 5.95
SeTed 63 143 461
B.R.T7 67 143 6.15
R.8,10 67 138 6,68
ReS.11 14 138 6.66
0,7 66 138 4ol
C.235 66 143 5.29
G.24 66 143 6.42
8.26 &9 136 6.17
Ge62-404 55 137 540
NP 100 6 143 5.87
742-7 61 136 491
B-75 54 136 5:43
B-98 65 143 5.27
T=2 60 136 6,19
736-1 69 136 743
S,.En, + 0,749
CD at 5% 2.19
CD at 1% 3.80
- Conclusions

Pulse crop occupies the second lergest ares (after paddy) in West Bengel,
These experiments have been repceted during 1968-69 alsc end it will be

possible to draw velld conclusions from the 3 years'! trials.

triels on cowpeas and Cojenug caian hnve slso been conducted in the yesr

L few more

1968-69, It is intended to emberk upon & number of crop and soil manege-
ment trials on pulse crops to maximise the yields from scme of the improved

verieties so far evalucted et this place.

The high ylelds in the short

duration varieties of green gram end black gram hove cnebled us to obtain!
an yield of 9 to 10 q/hn, when grown efter jutc or peddy before e rabi

crop is sown under West Bengel condition,

Next year (1969—70), it is

proposed to undertake souc work on the menuring (both mejor end minor
elencnts), liming, mulching, stend establishment and seed innoculation

with effect Rhizobium cultures.

Frem the last three yesrs" results of grcen grem verietel trisls, it was
observed that the varieties, Type 2, T 44 end T.51 yiclded much higher
then the local varieties B-1 end Sonamocng. The quality analysis of

those types have not yet bemn done.

The black gram varietal triel is to be conducted for one mere year to
draw valid conclusion; however, the two yerrs' results heve showr tha.t

varieties Mash 48 and T-9 erec very promising.



STUDIES IN WEED CONTROL IN RABI PULSES WITH PRE:DSERGENCE AND
PRE-PL/YTING HERBIGIDES

Renbir 8insh end S,L. Chowdhury
' Agronony Division
Al)l India Coordinated Pulse Project, Delhi Centre,IARI,N.Delhi-12

Rabi pulse crops are often subjected to severs competition from unchecked weed
growth mainly because of lack of knowledge about the megnitude of the losses
caused by weeds, This situntion is to a greet extent responcible for the . =
generally held belief that pulses are poor man's crop and do not respond
to good agronomic practices, .

Rendonised and replicated prelimimery trials were 'laid oub during rabi
1967-68 to assess the losses due to unrestricted weed competition in four
important rabi pulse crops, viz,, lentil, pees, gram and lathyrus under
irrigated condition end also to study the effect of treflan (triflouro

2, 6 dinitro, N-N-dipropyl-p-toluidine), Balan(2,6 dinitro-p-toluidines,
Eptem (S-ethyldipropylthiolcarbamate), Knoxweed (S-cthyl dipropyl
thiolcarbemate 46,97 + Isooctyl ester of 2,4=D 35.4%) and Amiben (3 amino
2,5 - dichloro benzoic acid) .

A1l the herbicides, except Amiben, were used as pre~planting application
before the final cultivation was given while the later was applied as
pre-emergence with respect to weeds and incorporated by shallow cultivation.

Treatments comprised of the following: 1. Unweeded control; 2. Hand
veeding once; 3, Hand weeding twice; 4. Treflan at 1 kg. per he,;
5., Balan at 1 kg. per he; 6, Eptam at 1 kg. per ha; 7. Knux weed

at 3 kg, per ha; 8.Amiben et 3 kg, per ha, These treatments were
replicated twice in each of the four crops.

Soil of the experimental site was clay loam end the field was heavily
infested with weeds. Wild oats (Avena fatua), sernji (Miliolotus
parviflora) and Medicepe denticulsts were the dominent species, OQther
weed species ocecuring were Chiropodium glbum, Spergula ervensis,

Coronopus didymus, Fumarie parviflora and dnegellis arvengis,

The germination of thesge pulses was not affected by eny of the herbicides.
Eptam and Knox-weed resulted in slight crirlddng cf'the leavegbut the
symptoms disappeared after sometime,

Weed population count deta tuken from 5 spots at rendom in each plot are
given in Table 1, Figures in parenthesis devote number of weed plents
in herbicide treeted plots expressed as percentage of populat on under
plots nottreated with herbicide.

Gram end Lethyrus plants in treatments other than hend weedings were
completely emothered by weeds go data perteining to lentil and peas has
been presented.

Digcussion

A perusal of the data given in Table 1 shows thet Treflan end Knoxweed

vere the most effective of the herbicides in reducing weed infestation,
Weed population under these two treztments veried from 38.9 to 43,9 and 38.9
to 57.4 per cent respectively, Reductior in the ipcpulation of mono-
cotlyedonous weeds consisting nostly of wild oets (Avene fatue) was more
pronounced than of dicotyledorous weeds, Amongst the dicot veede,
resistance to herbicides varied grestly. Leguminous weeds were not
affected by herbicides and in meny ceses their number was more in
chemically trected plois bucause of rcduced competition from weeds, .
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An idca ghout the competition offered by wecds to peas and lentil plants
can be hed from the weight of fresh green weeds removed in the second week!
of Merch, 1968 (about 5 months after sowing) given in Table 2.

Yhen weeds were allowed to grow unchecked none of the four pulse crops
under study could ccmpote successfully, Till growing wecds like wild
oots .and scnji choked to deazth the plants of grem ord Lntl‘yru even in
plots treated with herbicides. .

Good results both in respect of weed control end grein yield were obtained
with mechanical nethod weced control, that is, weeding with khurpi in 211 the
cases, In case of peas where the crop could compeote succcssfully with weeds,
excellent results were obteined with kmoxweed, Balen and Treflan. (Table 2).
Yield differences were significant both in 1e.nti.1 and peas,



Table -1

¥Yeed population per 2.5 3q. mira.

Average of plots
recelving no
herbicides

Treflen
Balan
Eptam
Knoxweed

laniben

* Figurcs in paranthescs denote number of
in untreated plots in first Trow, )

J— ! Tentil — ‘Peeg
Dicot Jmm_z___.,F G.T. Dicot Moroeot, G.T.
Non Leg, Lemme. Nen leo Leogume . .
117.6 5443 4043 212.3 ©  87.3 62.8 40.6 190.3
12 70 v 93 11 62 . 1 7%
(10.2) (128.9) (27.3) (43.9) (12.6) (99.5) (2.5) (32.9)
40 52 2, 116 - 43 63 31 137 .
(34.0) (95.7) (59.5) (54.6) (49.2) . (101.1) | (76.3) (72.0)
31 85 . 6 122 53 62 5 —
(26.3) (156.5) (14.9) (57.4) (60.7) ¢ . (99.5) (12.3) 153.0)
55 57 10 T 122 27 38 - .9 v/
(46.8) (104.9) (24.8) (57.4) (30.9) (61.0). (22,2) - (32.9)
53 66 44 163 78 - 574 2' 163
(45.0) (121.5) (109.1) (76.7) (89.3) . (91.5) 1(69.-0)' (85.6)

weods expressed as & % of weed number




Table 2

sh - eexiiweg-;ds and: groin yield of pulse in quintals ‘g‘er. hiectare

Lentils

Weed wh.* -

. Unweeded control 3
fima woading once
 [nand weodtng tutce
IBalen
[Epten
. [Knoxwsod

513.3

. 104.7

45
310.5
382.8
499.0
AV A
628.6.

Grain yleld

Weed wh.*

Peas

0,50
13461
8,07
470
3.02
1,26
2.04
2,44

133.3
29,5

Not included

19.0
41.9
60.0
80.0
:loa.é

B tost
.. at 5%

¥ Green 'Hto,

Sigo
T+ 275
9.20

about 5 months after sowing,
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SOME CONSIDERATIONG PERTAINING 70 HERBICIDE USE IN PULSE CROPS

V.S, Meni, S.L. Phatek end T.K.Chakrsborty
Division of igroncrmy, I.h.R.I.,Delhi-12

The 'characteristic slow scedling growth of legumes necesaitates edeoption of
measures to protoct these frem weeds from the time of sowing uf the cropa,
Freedom from weed grcwth in the luvenile steges of crop grewth is posaible
through utilisation of the pre-sowing end pre-cmergence applicetion of
herbicidcs. The post-cmergence tochnique is designed to deal with weods
that coms up lete in the season,

Effects produccd by thesc technigues: In the pre-sowing end prc-cmergence
teciniques, herbicides are either sproved an or incorporated into the soil
while the post~cmergence technique involves spreyiog of herbicides on
standing vegetation. Tho former tw> techniques arc helpful in two weys:
(1) conditions provided - to crop, for its growth in e weed-free cnvironment
from the time the crop seeds are gown, maintoin the yield ot the highest
pitch and (ii) fortilisars applied to the s=il are utiliscd by the crop
only, due to restficted wced growth from herbicide treetment. The effects
of a post-emergonce cpplicetion of herbicides ares (1) spplication made
prior -to flowering of wceds leeds to gradunl mortelity of susceptible
weeds or provents the wood scedlings from flowering and (ii) applicaticn
nede subscquent to flowering of weeds mey prove inhibitory to formation,
filling and viubility of weed seeds.

‘Effects on soil-iicroflora: Herbicide epplicetion to soil (pre-soving

and pre-emergence) reises scme importent issucs. Herbicides ngy effoect

soil microflora whose activities ere of percmount importonice in mainteining
fertility and projuctivity of erable soils. Microtial ectivity is largely
rosponsible for the decomposition of herbicides in 30ils, thereby proventing
8 possible build up of toxic residucs. Soil-cpplied herbicides mey also
interfere with the formeticn end functioning of nodule crganisms sssocicted
with legumes. '

The effects of soil-applicd herbicides en seil microflera were casessed
at I.A.R.I by perisdical bacteriel counts in the soil sazplos cellected
from the field expcrimeatal plots. In vitro tolerance of nodule becterie
t> Lenuron and Propezine was studied by isoleting the nedule bacteria
(Rhizsbiun lcgumincsarum) from the erop (pee-varicvty Bonneville), Pro-
cmergonce application of herbicides did not show any cffect on totel
becterial ccunts in soil, In viiro studies revesled thet Linuron end
Propezine upto a concentration of 25 prm in the culture modiur did not
deprese tho growth of the nodule, bacterial (Table 1 & 2).

Another equelly important aspect that deserves careful attention is
concerned with the effect ¢f herbicides on nematodes. * There is no -
eacape fron undertaking careful end critical research into all these - .
aspects in order thet herbicidcs are employed effectively nnd safely,
keeping in view the soil health. In regerd to post-emerzence spray .
with herb-icides the question of accumilation of residues inside plent
parts (foliage and seed) necds moticulous study.

Effect of herbicidcs on quality: Herbicides in sub-lethal doses ere
being cmployed to improve the nutritionsl quality of crops & product of
high quality doos not signify only inereesc in tho totel protein values.
The omine-acid composition must bec balanced, There sheuld be en increaso
in perticuler amincacids es lysine and tryptophan, Herbicides in
sub-lethal doses ncy elso prove valuable in reducing the nourctoxic
principle as in Lathyrus. Cercful and criticsl experiments rbould be
carricd out for elucidation ¢f the physiologicel and biochemicol
mechanismg that dctormine the beneficiel effect of low ‘doses of
herbicides on nutritional quality,
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Herbielde residucs in plants: Notwithstonding the improvement in
nutritionel qunlity resulting from application of sub-lethal doscs of
herbicldes, expcriuents shiuld be teken up to prove that the sced end
foliage of trected nrops de not cerry herbicide residues so as to
effect the health of man and aninel,

" Rusearch on all the above aspcets (proper techniques of.herbicide
application, crop and soil residues) is of a sophioticnted nature that
needs intensive rescurch by o team of compotent plant physiologlists,
biochemists, microblologists, residuc chcmists, egronomists, herticul-
turists, geneticists, toxicologists end engineers..

T.":ble - 1
Moan totel bacterinl counts per plete (Dilution 13107)
196566 1966-67

Treatments  Days efter spraying (D) ys ai‘ber spraying (D)

(T) (7) _(35) (65) leen (70) Mcen .
Con‘brgl 60.1 63.3 6203 61-9 70.6 8803 8904 82.7
TL p!‘ 59.3 62.4 60.8 60.8 - - - b
TH pr 55.9 58.4 59.3 57.8 - - - -
L p!‘ " &.4 61.4 60.8 60.8 70.9 90-1 90.0 83.6
Ppr 58,3 59.3 0.3 59.3 71.4 85.4 90.0 82,2
Moen 58 8 60.9 60.7 - 70.9 87-9 89-8 v

T D DxT T D D x T

. te_at N.8 NS N.8 N.S %% N.S

5.kt 1.4 1.1 2.4 1.7 1.7 R.4

cn.5% - - - -, 10.3

.

Mean number of colonies of Ehizobium leguminoserun per plete

Concentretion in ppm (C

fl(‘;)eatnent 00 1,0 25 50 100 250 Meen

Propazine 21

W6 20,6 24,0 23.6 21,3 22.6 22.8
Linuron 21,6 22.3 22,0 23,3 21,0 21.3 21.9
Mean - 21,6 214 23.0 23.4  21.1 219
c I CxT
IR teat NS N8 NS

S.Ent 1.37 0,79 189
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Renort on %:3 results of Crandina tad Microhiolo-ical
trials, FhiZo%idY suriey Bnd 1solatipn Of Hhizo'iium
iy

) of Jdifferont pulte crovs

R.E. Rewari and.R;s.«”batnagan

Dirigion-of Microbiologj
Indian Agvi-ultural Ressarch In-ti“uf
Fow Delhi '

A. Inoculation Experiments: During rabi.lC67-68,
inoculation experiments on gram wars condunted at
Delhi, Ranpur, Ja“zlnur, Eydera“d and Zoimb: tove an~
those on pes wera conducted at Delbi.

"he crops were sown with a basal dressing of
suparpbosphite 7 100 kg PpOg/hectare. The trentment
. 8chedule was as follows: = °

1. Control

2, iizobium

3. 15 kg.N/Eactare

4. 15 kg.N ¢ Rhizobiunm
5. 30 kg.N/Fectare

6. 30 kz.N ¢ Rhizobium

(Nitrozen was applied in the form of Anonium
sulphate and Rhiznbium strains 54 2nd Pp were used in
the case of arom and pea resosctively). ‘

Replications -~ 6; Tlot size 25' x 20! (1/215 hactare)

™2 results of *he trials at Fyderabzd and .
Coimhatore warz already venovted in *hs last Worksghon.

™o rasults from othor plices i.e. Del%d, Kanpur and
Jabalpor arz gi-en in Ta-le I.

From tho data in te®le I it is clear that orem
yi2ld was simx7icantly inersassd due to inorculation
at Dalhi and ths increase wes 2% tha order of 28 ovar
con“rol. At Fanopur and T2 laur the vizlds wero no*
Laproved, not only with ths inocvlation but o -en by _
the apnlicat.on of nitroren © 30 k=.N/Fectars., Nodul:tion
study revoaled that the innculated ssriass was beitar
nodulatad than uninoculatad.

The incovl:ztion triele with Poa et Dalhi ¢id no:
show any improvimant due to inocvlation. ‘iis wmipht
by due bto tha fact thet yiolds obiained (2150 kz./hactars)
are about tho meximum ~nd thot is why thare was no
improvemont by any treatment including 30 k~.1/Sec tara.

.o-aoﬁbla 1
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Table 1

Tnoculation trials on gram ani nea. (Gram Yisld ‘kg./plot) average of

6 replications: 1/215 of hectare).

Not gsignifinant

Lreatnents
‘Place Control Rhizobium 15 Kg.N 15 Kg.N+R 20 Kg.N 30 Kg.N+R
Cr_op:'}Gm
' Delhi 480 6.15 3.90 . 4315 4,36 5.15
‘ (1032.0)* (1322,2) (838.5) (892.2) (937.4) (1107.2)
Significant at 5% level. C.D, at 5% - 0.723
Kanpur 4.62 4.10 4.25 3.47 2.90 3.21
(993.3) (881.5) (913.7) (746.0) (623.5) (690.1)
 Not signifgeant
Jabalpur. - 364 | 3.11 3.23 3.47 317 3.40
T (774..0) (668.6) (6%.4) (746.0) (681.5) (731.0)
. ‘ Not significant
- ‘Grop-Pea
Delhi 10.0 8.9 10.4° 9.3 . 10.3 9.0
S, (2150,0) (1913.5) (2236.0) (199.5)  (2°14.5) (1935.0)

* Figures in parenthesis inli~ate yields mer hectare.
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Te reports from *rg nihap arezs whire tho cul turee
Wire suspliad ars vopw shneoure ~ins, chpf R.M.¥aul, Eoad
of tho Di-irion, Ressurce Utilisa*ion Studiyz, Central Apid
Zony dzsearch Inatitnts, Jodbpup obcarved thet thou-b the
*ield of moongz greln wasg Jow dus to prolonmad drou-ht
condi tions Ih kharif 1968, the ynoculsssam had dofuini¢oly
Zlvon an ineraico of 14.2 bar cent, ovar control, ‘urthap
Shri K.Lakshwikantbam, Suaarcane:9p3c1alist; anelapalla,
raports high increase ovur conrol cua ts inoeulz tion in
the .case of moons crop. Fo writns that in thz "Gninoculatad
plot sown with thj local Variaty garmin:<ion wag found to be
compara®i-:ely poor an< the fow plants that come up foiled
to 3stablisgh, Leaves of “hy uninocvlated plants hewan
curling, and gro<th was stunted :in2 finally thoy parished.
In e case of loc2l vereraty inocvlated vwitl: rhizo ium
culture yield was 231 kg./ha., *hile uninoculated %ave
only 4.4 kz./ha. Ons o ths raasons for parishing of the
plants may bs a2ttributed to the a%szheo of nativa rhizo*ium
straing, and low availadle nitro~en states of the soil.
Thoush this is an extraoma cass, it strossas tha nood for
locating areas of rhizobhial deficioney and inoculrtion - since
most of th: tracts whero pulses are ~rown do not normally
racaive adeaquote manuring,

Re Scresnine of strains:

Expurimant on sereanin~ of J1lTsrent Rhizobiug straing

of Lathyrus sativus (Ihesari) was cenduc t29 'In Dot cul ture

© 2t DYWL T bstal drassing of supzrphosphete O 100 k-,
F205/ha.

™a experimenial scheduls ves as lollows:

Tractmont: 1. Control
2. lhagary -
Se_Fhaguri -
4. Khageri -
5. Ihosari -
6. Khagart -
7. Khasari -

—

8. Khagari -

Incculun of ®hizonium
strains,

b I < JY Y Y R SR

Replications: 6 (for tha ohservation op yisld)
Fo. of plants per plot ;: 4
Table 2

Seroonin: of Rhizobium astraing of Kbosard Robi 1967-68 Dolhi
(Croin yio1d < M8 3 UviraTe o ravlIcztions,
Pot axmirimant)

) Strain StraTh SErEih”SEraIn:STrﬁih'Sfrrin Straln
Control 1 2 3 4 5

Yield 6.998 :9.845 12.93& '9.779 13.339 12.173 18,287 20,423
" (sirnirizant 2t 59, ¢.D, 8,0121) -

¥rdulo 31 802 1103 748 1025 1347 o34 645
Mo. - - e *

bt e v et i - o e
. -~ R Mt 18 0”14 el s e e s @t et 2+ @ tama st s 6. SUBe e A B e Bt 4 @ b .0 B b e d ot
At . .

- S et @ & A B e
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} From Tahle 2 it iz ovidant that two.steains 6 ang 7
of Rilzobivm pavae si-nislcintly rishsr yisld than the
control ans tha numbor of rao% nodulas was movo in 211 the
inoculz tion troatnants than the control. '

C. Surviy of Root Hodulps for ZIsolation of Rhizobiam girsins:

- As dncidod in the lost Pulsso Vorkshop hold at I.2A.R,I.,
Mow Delbi on lst April, 1968, survey of root nodulas for .
isol:tion of Rhibozium striins of differsent pulsén crops was -

conducted at Delbi, Jadaelpur ans Eydero™ad., In kiarif crops,

varistliss of Phageolus iunto (Rlack sranm, urd), P.eurcus
(groon gram, munz), “Izno sinensis (Cowpea, lohid ) and
Cajanus cajon (Pizaon Yea, Rohar) growinek at th: abe-e
cantrre wore surv:aved and nodulation was cxaminad. Nodules
for lenlation purposa wer: conllacted from thoso veriotlas
in which nadulz tion was b-st ot th: rasozctivy placses. At
Fy’irahnd eurvey of kharif pulses was conductad twice, 1.0..
in Sapiazer, 1968 and J2nuary, 1969,

In urd crop at Dolhi wvoriety RR-Al, at JaLalpur wvariaty
T-27 and ot Hydernbad voriaty T-27, N 212, WG 129, ~7 369
Kharraon 3 and 1766 wovs Tound to ba bast nodule tinz and
showsd good, modarats ond mod.rate srode of nodulation at
rospactivs cantras (Mhle 3).

Verioty T-27, showed madcorate type of nodulation
throuzhont at all th: thro2 plscaes. .

In munz, veristi:s T-2, 305, 24-2, RR-2 and BEYP-45
at Delhi, v.ri:tics lung 305, lN-54 and HP-23 at Jabalpur
and wariztics T-2, EY3=-45, Mack, Funp 305, PR-2 and 2B-N
at Hydorab 4 ware found to> be bYest noldelatine in comparison
to othur viriztics vni had modzrate, ~ood and modercis type
of' nodulztion r2spaciively (Tabla 4).

Varietiea T-2, 305, and Hyb.45 appoar to be nmod:rataely
nodulating at all tha thres placos (Toble 4).

' In cowpea at Dolll, v rinty WP-2, at Jabrlpur, variaty
Hashad and WP-2, and at Hydora™id viriaty Locel, Zuxly Told,
and Eorly Ramjan, showad good typs of nodulitlon (Teble 5).

Varioty N.P.--2 showod pood nodulea tion at Delbi and
Jabalpur,

At Jehalour Hut of 16 veriasting of Rahcry crop only
tvo wael:tias: NY7-5 :nd Krhareoon wora found £o be noduls ting
and thot too poorly. At EHvyferahod out of 17 vari-tins,
v riatiase Coimbotore 1141, T~7 cnd ST-1 showad 00d to
1odarat: types of nodulation., Thu rast showed :ith-r nc
nodelstion or varr poor (Tbla 6).

Anonz rabi pulsos, Cicar ariatinum, and Plgum satiwn

at D2lhi and Eydorabad ond Loth7rus ¢d sivus at Doihi only
ware survayed in Janucry, 1989,

In gram at Dalbi bost t&pe of nodul:otion wes of
noderata type anid was Mund in viplati-g 736-1, Wr=-53, C-235
and 8-1 and in rost of th: voriotias waos poor *o nil (Tabls 7).

.. At Eydora®d vori:tics “WL-2, G-62-404, T-1 an? P-2
showod gaod typo of nodulation 2nd in rost 15 wvaristics it
variss from poor to modarato (Tahle 7). ' :
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Varioty Famnnur S2l:ction of Poea could nodvl.ato
modcr2tely ot Dalbi 2nd Kylirawrd Woth whila regt of kg
virletics.nt Dalli did not nodul.te ond at Hydcaah:d noduletad
vory poorly to nil (m™ble 8). '

81x wveriostios of Kheseri wara survayod at Delhi and

out of thase wuri:ty P9-68 showed rood type of nodulation
(Table 9).

D. Isolation of Rhizobium,

Out of 211 ths wri:tics of diffaront kharif 2nd rabhi
pulgas, 6 strains of Hhizchbium, frem tha bast noful:ting
variz ty of oaxch place ver: isolatod :nd ors under furthor
purification an? trsts. "hug 163 str-ins of 25 voriztios of
7 pulso crops from Delhi, Jabalnur and Eyds:ro™mad soils ware

isoluted (Table 10).

IF the vari:tins Tor diffevaont pulse crons seitzihla to
M ffsrent trocte are fixad, than thoy diff rant iszolntes
obtainod wey he tried in araas d2ficisnt in “hizobium so that
bost strains svitad for Jiffavant cronz can ba s act:ad,
Such advantare was ax».riancad in Delhi whore b writy
(¥r-53) in th: v rintal trials was found to nddule te modapata)
rospondad woll to inocul:tisn in the fiild trial (Tiblas 1 = 7).
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Table.3

Nodulation.patter in Phaseolus munge (Urid, ‘black graﬁ')

- Veriety

Nodulation pattern

S1.No. :
DELHI JABALPUR HYDERABAD
3"».; . (Sunmer (Winter)
1. -9 - - Very poor
2. T-27 Moderate Moderate* Moderate - .
3. T-65 Moderate Poor - -
4. No.-1-1 Moderate - : - -
5. No.35-5 Very poor - - -
6. No.212 - Poor - Moderate*
7. M 760 . - Poor - -
8. PR-61 Good* Poor - -
9. BR-68 Moderate Poor - Vory poor
10 BG-189 - - - Moderate -
11. BG-369. - - - Moderate®*
'1 2 . %—7 - Poor - -
13, NP-50 - Poor - -
14. Mash-/8 Poor - - - -
15. Khargaon-~3 - - - Moderate*
16. Sindh-Khadal-1 -~ - - Poor
17. 1766 - - - Modorate*
18, 55 - - - Poor




Eable 4
Nolulation Pattern in P.gureus (Mung, Green gram)

s Notulation
No. Varjeties DELHL JABALFUR HYDERABAD
Sumner Winter
1. T2 MoAnrate* - Moderate -
2, T-L4 - - . oex Poor
3. - - Poor Poer Poor
Le TD-45-6 Poar Moderate - - :
5. MWung-305 Moderate Good#* - Holnrate*
6. 2,-2 Moderate - - -
7. BR-2 Moderate Poor 3-d e Moderate*
8. Hyb-45 Moderate Moderate- Mod~rate Pox
9. Bl pnor . - - -
10, 24~3 - Moddfate - -
11. N-54 - Good®* - -
12, RS-, - Poar - -
13. BRS-5 - Poo* - -
14. NP-23 - Good#* . = 0 -
15. Black - - Moderate -
16. GG 525 - - - Poar
17. FPBM. - - - Moderate




Table

Netulation pattern in Vigna sineasis 'Lobia, Cownea)

s. Nodulation
No. Variety DELAT JARALFUR HYDERARAD
- Sunmer Yinter

1l, T2 Poor Molerate - Moierate
3. 5286-3 Moderate Moderate - -
4. Early bold - .- - Gooi#
5. K-11 Poor Moderate - Mol=rate
6. K21 - - - Modnrate
7. NpP-=2 Gooi® Goot* - -
8. K 213 - - - Moderate
9. 25 - Poor - -

© 10. T-19 - Molarate - N
11, “eshad - - Gond®* - Moderate
12, Mustak - - Poor -
13. 21 - Poor - -
1. Early Ramjan - Poor - Gooi*
15. Black eye - Pnor Poor -
16. 16 - Poor - -
17, 23 - peoor - -
18. 14 - Poor - -
19. 11 - Nil - -
20. 19 - Moderate - -1
2l. 8 - Poor - — 3
22, 9 - Poor - -y !
23. 5 Poor - t- )
2. 12 Poor - t -
25. 18 Nil - ¢ -
26. 3 Poor - -
27. Russin Giant (RSG) - : Moderate Molerate
24 BS-9 Moderate ! _ -
29. 15 Poor - -
30. K-41 Moderate - .
31. JC-10 Poor - :



Table %

Nodulstion pattern in Cajanus caijan (Arhar, Pigeon pea)

s Nodulation
No. Variety JABALFUR HYDERARAD
o Suwmer
1. T-17 Nil Poor
2. S-103 Nil Very poor
3. B-7 Nil Very poor
4. BR-60 Nil -
5. GNL-3 . N1 Poaxr
6. T-7 Nil Moderate
7. NRi-5 Poor -
8. T-21 Nil Very poor
9. RG-72 Nil Poor
10. 148 Nil Nil
11, 2E Nil -
12. 75 Nil -
13. N-8, Nil -
14. c-11 Poor Very poor
15, RR-183 - -
16. Xhargion - -
17. NP-69 - - Poor
ir, S 101 - Nil
19, PT 301 - Nil
20. P AR39-A7 - Poor
21. P ,785-67 - Vil
22, P 475267 - Very ponr
23. Coimhatore 1141 o Good®

ST-1

Moderate



Table 7

Nodulation pattarn in Cicer arintinum (Chana, Gram)

‘ s Noiulation
No. Variety JELHI - HYDERAE AD
1. 742-7 Poor Mod~rate
2. B"9 - Poor

3. 736-1 Good#* Moderate
4. WP-53 Moderate -

5. GWL-2 Poor Good#
6. C-235 Moderate Moierate
7. BEG-6/ - Moderate
2. Dohad Yellow Very poor -

9. Pb-7 Moierate Modarate
10. S-26 Very poor Modinrate
11, BR-77 Poor-: ’ Modarate
12. ST-8 - . Poor
13. S-1 Mndierate -

14 . Chatta - Poor
15, p-.9g Pror -

16. G-62-L0Q/ - Good*
17. PG-432 Nil Poor

18. ST-4 Nil -

19, ¥p-5% - Molerate
20. BS-11 Poor Poor '
21. PEG-35 - Moierate
22. G-24 Poor Moderate
23, T-1 - Good#
2%, T-2 - Gooi#
25. BS-10 Very poor Poor
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Table 8

e i

Nodulation pattern in Pisum sativum (Matar, Pea)

T
s. Noiulation B
No. Variety DELHT HYDERARAD

‘ 1. Kanpur sal~ction Molerate® folerate*
2. Barly Decenber Nil Nil
3. T-163 Nil
4. T-61 Nil VYery roor
5. Bonqivilla Nil Very noor
6. T-56 Nil Very poor
7. Patna Tucen Ni1 Very noor
8. T-19 Nil Ml
9. T 6113 Nil Very poor
10. BR-12’ Nil Very poor
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Table 9

‘Noiulation in Iathyrus sativus (Grass Pea - Khesari)
5 ) Notulation
No. Variety DELHEI
1. P6-68 Hoierate
2., P9-68 Good*
3. Pl10-68 Moderate
L. Pl1-68 Moderate
5. FP13-68 Moderate

6. PL1-68 Molerate
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Table 10

Fhizobium strains isclated from vari~tics of Pulses.
Nodulating best at Delhi, Jabalour and Hyierabad, 1968-69

Vari-tiss from which Rhizohiim atraira fanlated
Jari~tisg trom which Hhiy

Cron Dalhi Jabalpu Hyd >rakad - Total
Phnzeolus mungo BR-61 T-27 N21?, Khargann-3, BG 369 6
P.aurcus T-2 Mung 305, N-54, %:Zg: 305, BR-2, FB-M 7
NP-23
Vigna sinensis NP-2 NP-2, Mcshad Local, Early bold, Barly Ramjan 6
Cajamus cajan - - Cadabatore 1141 1
Cicer arictinum 736-1 - GWL-2, 6-62-1;.0!,, -1, T-2 5
Pisum gativum Kanrur selﬁction- - Kanpur saleét;i.or; 2

Lathyrus sativus P9-68 : - ! 1

Grand total - 28 (25)
?
Total strim : 28 x 6 .=, 1_68
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|STUDIES ON_THE IMPROVEMENT OF EFFIGIENCY OF. RHIZOBIUM

P.Nandi (Calcutta)

Studies on the improvinent of efficiency of Rhizobium strains lsolated
from 11 tropical pulse and other legume crops were undertaken, The
cultures of Rhizobium were prepared from nodulated root of .the legumes
end the area of collection of samples covered, West Bengal and some
parts of Assam and Orissa, The hill district of Da.rjeelihg ‘was
included in the surveys C e

The rhizoblal cultures were purified “and tested in pot culture to
deternine their efficiency. The weekly active strains were rejected;
of the melected strains, 5 from each group wes studied to determine if
they are sensitive to the heterogenous Rhizobiophage isolated and
purified before, The phages showed specificity against bacterial
strains, '

The development of phage-resistant strein was then undertaken by
specific-treatment; resistant mutants were isolated, characterlsed and
their effectivity with regerd to the fixation of atmospheric nitrogen was
studied, Experiments on induced mutation showed that the UV treatment -
irduced the character for resistance in some mutents, These mutants
vere later tested by pot culture and finelly in field trial to evaluate
their effectivity, Both the phage-induced and UV-induced mutents were
tested in potculture and some of the strains were finally selected for
field expeiriments,

From the data collected in field experiment (Table 1) it was shown that
phage-resistent strains of Rhizobia for Cicer acritinum and Arachim
hypogeae showed significent improvement in nitrogen fixing efficlency
cver the non-resistent ones. The seme effect was observed in the case
of Lens esculenta and Phaseolus radistus. In the other 3 legumes

€.8sy Lothyrus sativus, Csjerus indicus and Trigonelle faenum graecum.
the difference in ncdulaiion wes less significant, In the fleld

trial, the data was collected on the number of nodules dry wt. of
plant naterial and yield of fruits.

It was observed that inoculation of seeds with both resistent and
non-resistant strains of Rhizobiun produced nodules and the crop was
healthy, The controls in nany cases. do not develop any nodule
(Cicer geritinum), The field triel experiments were later extended
to different parts of West Bengal with different soil conditions,

The selected rhizobie were applied es seed inoculent in all cases
and the results show that groundnut beccteria performed uniformly

in most soil with adequete nutrition and pH condition, Large-scale
application of groundnut bacteria is now in progress cver an erea of
nearly 2000 acres in diffcrent stutes. The results are now being
compiled by the individual field stations,
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Table 1
Av, AVe
Host Legume Ho. of nodules No. of fruits
— per plant ‘ per glapt —_
(1) L.foemm-graccun 18(R)/14(IR) 20(R)/16(1R)
(2) Lens esculents 16(R)/9(NR) 11(R)7 8(¥R)
(3) Phaseolus radistus 8(R)/6(¥R) 7(R)/ 5(NR)
(4) Archis hypogeae 129(R)/64(NR) 49(R)/31(NR)
(5) gicer aeritinum 15(R)/ 6(rm)" 13(R)/ 6(NR)
(6) Cajanus indicus 6(R)/ 4(1R) 41(R)/30(R) ;

(7) Lathyrus sativus 14(R)/11(R) 12(R)/ 9(MR)
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EFFECT OF TOXIC SEED DIFFUSATES ON THE INOCULATION OF PULSE CROPS

K.R. Daderwel and A.N. Sen
Division of Microbiology
Indian Agricultural Research Institute
liew Delhi,

For the success of Rhizobiur inoculation of pulse crops it is necessary
that a large population of the bacteria should survive on the surface of
theseeds, till they infect the root hairs and produce nodules.. But. - -
recent works of Jacob and Dodd (1958), Thompson (1960) and Bowen (1961)
showed that seed coats of some of the leguminous and non-leguminous
crops contein solulle antibacterial substances which inhidit the
growth of meny bacterial species including rhizobia, Siudies were
therefore, conducted to examine whether such antibacterial substances
on the seed surface influence the Rhizobium population inoculated in
the seeds of pen (Pisum sativum) and grem (Cicer srietinun).

The inhibitory effects of seed coat diffusates of differert verieties
of pea (Pisum sativum) gram (Cices erietinum) on their respective
Rhizobium was found to differ widely. For instance, whereas 0.4 ml, _
of gram seed diffusate was found to be sufficient to almost completely
inhibit the growth of corresponding Rhizobiwn, The same smount of pea
seed diffusates affected only about 30% inhibition on the growth of
pea Rhizobium (Figs. 1 & 2,)

It was further observed that pea seeds required 6 hours scaking for
the complote eliminetion of the toxic substance while 16~2, hours
soaking was required in case of gram and moong seeds. Present studies
also reveeled that even different varioties of the same species of
pulses veried in the extent of toxicity of seed coat. This varietal
difference was more pronounced in case of gram and moong seeds then
in pea seeds. For example, though most of the varieties of gran
required 24 hours souking for complecte removal of the toxizity, one
varlety of grem (N-59), did not contain eny toxicity at s&ll,
Similerly different varistion of moong (Ph. aureus) required 16-24
hours soeking for complete removal of toxicity.

Examination of survival of Rhizobium population on ths inoculsted pea
and gran seeds revealed that soaking of the seeds prior to inoculation
resulted in the survival of a large population of Rhizobium upto 7 days
whereas in the unsoaked seeds the inoculated Rhizobium population
rapidly declined (40-80%) after 24 hrs, (Fig, 3). :

Further, in pot culture experiment with grem and pea it was found
that significant (at 5% level) increase in the yield of greins can
be obtained by soaking the seeds in water for the removal of toxic
compounds prior to inoculation,

In case of pea and gram inoculation of unsocaked seeds, 41,7 end

26,8% increese in the yicld was obtained, whereas with the inoculation
of soaked seeds the percentage increase in the yield amounted to
87.0% and 67.8% respectively.

~000~
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A NOTE ON IMPROVING THE EFFICIENCY OF RHIZOEiBL STRAINS FOR
PULSE CROPS

G. Rengeswani
University of Agricultural Scienees,Bangalore

In the past we have emphzsised on the nced for ottaining large collections
cf different strains cf Rhizobia from different parts of India end from
different host plents, and select the most efficient strains for use.in
legume secd inoculation, It hes ©lso been emphasised that any one single
strain suiteble for a given crop in one locelity zay not_be suitable for
another locality with different climstic conditicns and soil types. It

has been shown by some werkers thet a rhizobisl strein may -not- be effective -
in nodulating all thc differcnt varicties of a given plant species, Thus,
there seems to be need for & better unéerstanding of the complexities of
Rhizobium - veriety relationships,

It is to be realised that we may not be able to cbtain one cingle strain
of Rhizobium to nodulate 1l the varieties of = given crop, even for a
limited tract of a Statc or District. Therefore, when we ere planning
to multiply rhizobiel strains end distribute them for use by farmers all
over India, we heve to think in terms cf producing composite cultures.
Steps necd to be teken under the co-ordinated programme to obtain
composite cultures for different pulse crops or groups of crops for a_
given tracts. In other countries compcsite cultures for (a) cowpea
group,. (b) pea group, (c) soyabesn group, etc,, have been developed,

In India also there is need for such en approach,

Under the co-ordinated project, steps may be teken to obtain diffurent
strains of Rhizobia for a given legume group, test them for their
nodulating cepacity on different varieties of pulses and in different
soil types. This work has to be carriei out on zcnal basis, in
different perts of Indis. After evalusting the ncdulating cepacity of
different strains under different cavironmental conditions, the beat
strains may be selected and grouped for regions as well as verieties,
The selected strains with diverse quclities may then be mixed together
cnd prepared as composite cultures, When such cozposite strains ere
prepared thoy may be tried in a limlved number of selected fermers
fields all over the country before edvoceting their wide use.

It is possible that we mey get one or two composite cultures for all
the pulse crops grown in India., Each composite culture may consist
of about 10 to 15 strains of diverse qualities. If such compoaite
straing are obtained it can then go ints commerciel hands for
multiplication end distribution, Furthermore, the £0llowing lines
of studies may be teken up under the co-ordinated project.

(1) When incompatible strein of Ahizobia are mixed there
mey be inhibition of noduleticn, resulting in o great
damage. Therefore, cereful screening and testing of
mixed strains is necessery, ’

(11) Steps may also be taken to obtein inducel mutents from
the efficient strains so as tc improve the nodulating
end nitrogen fixing qualities, )

(111) Techniques may heve to be devcloped to cerry out quick
and large scale laboratory tests to screen large collections
of rhizoblal strains for efficiency to nodulate as well as
for better nitrogen fixation, .

Since the above work need to bto carried out cf different centres in

India the possibility of appointing additionel steff at two or three
more centres other than I.A.R.I may be examined,

«000=-
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STUDIES ON THE WILT OF GRAM AND LENTIL

M.N.Khare, .G, Shorme,
R.P.iishrs end U.S.Xushwahe

Depertncnt of Plent Pathology
J.d.K. V.V, ,Jebalpur

Bengel gren (Cicor griotinum) end lentil are mnjor pulse crops of Medhya'

Predesh, ocoupying 1.47 cnd 0.28 million hectarcs respectively, Both the

crops ere subject to varicus disesses vut of which wilt is the rost impor-
tant as it causes heavy losscs. Twenty four vericties of Benprl grem are
and ten verictics of lentdl dn coordinetod verietel teicl end Beventy two

lentil verietics in observetion plots were screened for wilt disease,

Wilt of Benznl prem:

Wilt of Benael grem hes been investigeted by meny pethologists time to time
end has proved to be w problem of cemplex nature involving soversl patho-
genie fungi  Puscrium sp. ; Operculcle pedwickii; Rhizoctonie sp.;Sclerotium

sp. Neocosmospors sp. ete,

In the present studies in 24 varietics of Bengel grem, Fuserium sp, and
Rhizoctonia sp., werc found to be ascocinted with wilt disezse, In somo of
the varietics only onc of the fungi wns obtained whereas from some both
the fungl were isolated. The pereentege of both these fungi isolated fram
different verieties is given in Table 1.

Table - 1: Percentege of Fusorium sp. end Rhigoctonis sp. isolated
from the roots of wilted plants, :

S.No. Vericty thizoctonia sp, Fugserium gp,
1o 73611+ 40 60
2. T-87 - 100
30 G"4 - 100
100 E"75 50 50
5. BG 482 - 100
6. RS 11 85 15
7. RS 10 - 100
8. T-2 - 100
9. Adt 5 6 100
10, Pb 7 - 100
11 NP 100 80 20
12. B 98 - 100
13. BR 17 80 20
14, Early gram 742-7 - 100
15. C.235 100 -
16, BR 77 - 100
17. G=-62-404 - 100
18, St-4 45 55
19. J=1 30 70
20 Chaffa 45 55
21, Gwallor-2 45 55
22, Dohad Yellow €0 40
23. CO0=1 42 58
e 3-26 0 80

A1) the isoletcs proved to bo pathogenie,
The ficld scrcening of 24 verietiecs was done in the coordinated
variotal triel, The data are presented in Teble 2,
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Teble - 2. Percentage of wilted gream plants in the cocrdinated
varictal triel, ’

S.Ho, Varicty Mcen of 4 S.No. Veriety Mcan of 4
replicetizng replicationg
Te 736~1 0.43 13. BR17 _. - 2,38
2 T-87 5049 11&. E.Gr.642-7 3009
30 G"'4 1051 15. 00235 =T 0.89
b B.75 131 16, BR 77 1.97
5. BG 432 2.77 17. G, 62-404 ™ 1,39
6. RS.11 3013 18 ST‘A- 2.47
7. RS.10 2,10 19. T-1 753
8. T~2 2,26 20, Chaffa 3.42
9. Adt 5 0.8 21, Gwalior 2 3.27
10, Pb.7 1.39 22, Dohad Yell. 2,60
11. NP 100 2.57 23, Co.1 3.92
12. B 98 2091} 24- 3"26 1.87

The dsta werc stetisticelly anclysed end the differences between the varieties
were found significent, Tho lcest incidence was recorded in verietics 736-1,
C 235, Adt 5, B 75, G-62-404, G 4 end Pb.7 end the highest incidcnce was
recorded in Cheffa, T-87, and T-1. .
Sirtcen varieties were acrvened against Fuserium sp., by pot culture
technique, The fungus wes grown in soil naize medium, A quantity of

<00 gns. of thc Inoculun was mixed in the sterilized soil in eacia pot

(9"). 1In ench pot 15 secds wore plented. The cxporiment was replicated
four times. The first appeerance of the discese wans noted aftor one

menth of sowing in the verieties T-87, Gwalior 19, Adt 5, and hybrid 694,
A1) the tested varieties were found to be susceptiblc. The percentage

of wilting is givon in tetle 3. The muaximum incidence’ wes not in the

locel, and the minimum in Strein 76 having 82% and 18% wilting

respectively. '

Table —~ 3. Percentage of wilting in differcnt varieties of gram.-

S. : Mean of 4 S.No, Variety Mcen of 4
Mo, Variety = replications roplicationg
1. Type 87 4509 9. GO"19 ! 55.0
30 T"1 38.6 11. Strain 76' 18.0
4 Udjain 24 50.0 12, Cheffa 60.7
54 Indore 707 41,0 13. Indcre 22 19.0
6. CT 8 59.0 Y Dacca 69.0
7. Gwnlior 2 60.0 15- To710'4 61.0
8. Bybrid 694 48,0 16. Local 82,0

Recently, Sclerotium rolfsil has beer isovlated from wiltod gram plants
eround Jabzlpur end the fungus has been proved pathogenic. At Gwalicr
Operculela padwickil is the mejcr cesurl agent responsible for the wilt
of gram. In the screcning studies ell the 16 verieties tricd were found
to be susceptible,

Wilt of Lentil.

Incidence of wilt was recorded on ten varicties grown in verietdl trial
ot Jabalpur and 72 vericties were screened for wilt disease which were
grown in observetion plots, The date arc given in Table=4.
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Table—i, Percentege of wilt ineidence :l.n diffcrent Varictics of lontil
in coominatcd trivls., .

S.Ne. Variety Muan of 4 S.No. Vericty  Mcon of 4 repli-
replicctions cations,
Te C-31. 8.7 6, NP 11 3.12
2. ' 3077 9099 7. T.B -8056
3. T.36 3.55 8. B.62 6.85
/oo Tog 9004 ‘ 90 Npolp '0.48
5 B.25 2.75 10. L G,12 l‘..82.

Data were statisticelly analysed, Voricties differ significently in their
sugceptitility to wilt. The varictics LG 12, B-25, HP-11, end T-36 appeer
to be premising from the point of vicw of wilt resistence ind are being
tested under srtificial conditions,

Tzble-5. Pcrcmtngo of wilt incidonce in different verictios of
Lentil in the observation plot.

S.No, Variety Mcen % 8.No, - Variety Mean %.-..
1. S 617 1.01 37. S 61-69 5454
2. Pushore-1 44,03 38, Damoh 2 7.58
3. Kewleri-3 5.02 39. § 61-39 7.05
4- s 64"376 4063 40. Dﬂmah 1 7004-
5. Vidishe 9 6.17 AN S 6192 8.46
6. 8 61"96 5.08 420 Che.p&ra 5 7.98
70 Kewleri-1 5050 430 S 610"‘397 7079
80 S 61-19 5096 Mo Iﬂlmldwn 1 S.M
9. 8 61-51 5.23 45. Vidishae 11 8.9
10. 8 61-31 6.60 46, 8 61-88 . 8.36
11. S 61-20 5.71 4. Vidisha 8 7.8
12, Pushore 2 4,03 48. S 61-27 8.87
13. Vijaygran 6,54 49, Vidisha 6 9.00
1. Khandwa 2 7.00 50. Biors 1 9.5
15‘ S 61-[;8 6.38 51. Kemri 2 9!80
16, Sagar 3 7.33 52, Vidishe-7 8.58
17. 8 61-85 724 53. 8 61-58 9.05
19. S 61"33 9-07 55- Bicra 3 13081
20, S 61-38 8.03 56, Chapara 4 .- 12.61
21 s 61-10 7.26 57. 8 61-93 13.92
23, S 61-13 6.48 59. Vidishe 2 17.85
24, Sagar 2 8,68 60, 8 61-61 20.13
25. S 64"388 3008 61. S 61-28 9009
26, Kewleri-/ 7.60 62, Vidisha 10 8.80
27. Vidisghe~4 4.83 63. 5 64-33 10,03
290 S 61"31& 5.25 650 S 61"'17 9014
30, S 61-83 6.78 66, Jebalpue 10.10
3. 8 61-95 6.13 ar. 8 61-104 10,67
32, S 61-94 6,18 68, Chappara 6 12,14
33. S 61-41 5071 69. Panne 13002
35. Chapara=3 6.92 71 5 61-3 16,45
36- Chapare. 2 5062 * 72. S 61-11‘ 19.34

In all the cascs Fusariwi spp. were found to be associated vith wilted roote.
The pcthogx.niuity was proved in all the cnses.

The leest incidence was recorded in the veriety S 61-7 (1, 01%) and the
highest wes rccorded in-561-61 (20.13%).
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Lathyrus:

Lathyrus gern plesm was screencd against rust couscd by Urcnyces fabac,
In all 119 lines were cxenined end clessificd into five groups as given
bolow:

1. Rust frce (IMMC)o..--ouou'aoo.cooooone ( 1‘).-

2. Trace (RQSiStﬂnt).o0......-.005.0-00-043

.3. Light (Semi-rCSiStﬂnt)c esscsnnsereneeldd .
4e Moderate (moderetely susceptible)....26.
5. Heavy (SUSC(thible)ooo.o0000000010-0026

& tlight causcd by Cercospors op. wes observed on several lines of

L, sctivus., Under field conditions L.gphecn; Lo 95: Lo 96; Lo 97;

Lo 93; Lo 99; Lo 100; ond Lo 101 were found to be resistent,lS-1;

LS-2, L8-3; 1S-5; LS 369 wcre found to be scmi-resistent; and other

82 gern plasi collections of L.gativus lines have exhibited moderate to
highly susceptible resction to the disease.

=000=-
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STUDIES ON THE-VIRUS DISEASES OF PULSE CROPS IN LUCKNOW 4ND ITS SUBURBS

G.S.Verme, H.N. Verme end K.M, Srivastava
Doportuent of Boteny, University of Lucknow, lucknow

I am presented before you scme observations which we have rade during

last three years on virus diseases of pulse crops in locelities of Lucknow °
and its suburbs. An extensive survey of these localitiés revealed that

a nunber of pulsc crops (e.g. urd, moong,arhar,pea, beans,ssysbeen,lobia) - ]
showed symptoms of disease which werg, suspected to be of virel nature,

The incidence of the disensc was varicble from seassn to sesson, and
symptoms observed on various plents were as followsse

1. Fhascolus mmnpo

Three types of disease symptoms were observed on urd, plents collected
from different localities,

(a) The symptoms appeared as chlorotic spots on the leaves, which coalesced
later on end produced yellow patches. In extreme cases ccmplete yellowing
of leaves wes noticed and the size of the plants was drastically reduced =
'Yellow Chlorosis of Urd!, :

(b) The lower leaves of plants showed dark green mosaic symptoms, while
the newly emerging leaves showed sovere moseic symptons, The plent
growth was checked and the size of the pods was reduced - 'Mosaic of urdt,

(c) Diseased plants in the earlicr stages showed mild mosaic syrptoms.
The' mosaic symptoms were followed by deformation, curling ard rolling of
leaves ~ !'Distortion moszsic of urd!,

2. Phageolug lunetug var. macrocarpus (Lima bean) -

The disenned plauts showed dark green veln banding of the leaves and
the size of the plants was extremely reduced,
3. Calgnus cajen (f4rhar)-

Lower leaves of the diseased plants showed mild mosaic synptoms while
the young leeves were symptomless,

4« Dolichos leblab (Sem) -

Severe yellow mosaic symptons associgted with several necrotic brown
spots on the leaves were observed,

5. Pisum setivum (Pen) -

The leaves showed chlorosis along the veins. The merging of the leaves
were rolled upwards and the size of the leaves was reduced and their shape
became linear. The plant growth was checked, .

Besides above symptoms, pen plant. also showed necrotic mild mosaic and
severe mosaic symptoms. The incidence of the disease was, however, very low,

6. Glycine max (Soyabean) - °

The disensed plents showed severe mosaic symptoms. The newly emerging
leaves were puckered and reduced in aize, In advanced stage of disease the
leaves turned chlorotic and their size was extremely reduced. The growth
of the plants wos also retarded. - , :
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7. Vimma ginensis (Lobic) -
Two types of symptoms were recorded on Lobie plents,

(a) Leaves of the plunts showed severe ivssic symptoms. Leaf lumina was:
vericusly deformed and the sizc wasz also rcduced, 'Mosaic of Lobj.a'.

(b) The diseascd plants showed ycllow neczotic rings on the leaves, The
size and shope of the leeves wes, however, nct affected = 'Necrosis of Lobie!,
Tiug survey rcsulis rovealed thot o lgrge number of pulse crops showed
discuse symptoms which were suspected to be of viral nature, It is,
th(.re.fore, proposed to investlgatc systemetically verious aspects of

virus discascs of scme important pulse crops. It is elso proposed to

study meesures of control of these disceses by fertilizer troatment, spray
of chcuicols and by controlling the different insect vecters of these
diseascs in subsequent studies,

The diseased spceimens were brought to the laburatory and tested for presence
of different pathogens, Crude sap from discased leaves was inoculated to
healthy, virorously growing seedlings.

Insect trenamismion tcats were done by using different aphid species.

Seed transmission tests wcre also done, For seed trensmission studies,
seeds were collected from the severely infected plents end sown in pots,

and the symptoms of virus were looked for on young seedlings, The viral
nature of the disease was confirmed by serial trensmissicn tests theercefter.

Experimentsl Results

Out of the various diseases recorded cn pulse crops only the mosaic diaeaae
of cowpea and urd were found to be rechenically transmiesible, end hence
these two diseascs werc taken up for deteiled studies.

1. Musaic Digease of Cowpean (Vigna ginengis) Red

This disceso wos charecterized by severe mosaic symptoms and blistering

of lceves, The leaf lanina wns variously deforaed end the plant growth was
retarded, Symptoms were comparsblc to those of Nariani and Kendesweny's
virus (1961).

The disease was found tc he mochanicelly tranasmissible to cowpea plants,
Irensnission tests to following hosts wore negative:

LEGUMINOSAE: Phageolus, curcus, P.mungo, P. lunstus, P.f conitiroliug,
Dolichos lzblab, D. biflorus, Pisum sativu.n, Lathyrus cdoretus, Vieie faba,
Trifoliwn z.lmm‘drrlu.n, Medicago sative, Mclilotus slie, Crutolarin uncea
(:lyc:h. nex, Gyrmopsig tetragoncloba, Vigna ain»ns*s (White,Black sccds)
and Lobie T2,

SOLANACEAE: Deturs metel, D. stramonium, Capsicun annuum, Lycopcrsicon
esculentum, Potunia hybride, N.glutiross, N.tebacum spp., Il. rustica spp.
Solenun melongene,

ginnde olcgang; Viole sp., Brassica oleracen var, Knol khol,

Horiani and Kandaswamy!s virus (1961) diffors from the virus described hore
in being transmitted to Viguo spp. end Phescolus sp., and. dn producing local
losions cn V. vexillate,

Symptows on Lobia plante (Red)-

The symptom eppearence and the incubetion poriod of the virus varied
significently with the climatic conditicns and temperature,
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‘S'mﬁtox:s ct high t::mgu:atg_e_ (above 359C - in sugnirg) -

The incubztion piriod ranged from 6 to 8 days. Tke inoculatcd leaves
showed chlurstic lesieons, while the nowly energlng leaves showed mild
mosalc symptows. Oubscquently, the leaves shewed chlorotic patches of
light green to light yellow colowr, The leavis gradually turned yollow
end finally dried. The plwnt growth was checked end pcd slze was reduced,

Symptoms ot low temperature (Below 30°C -.ix‘x,winters)

The incubrtion period ranged from 10 to 12 deys. The inoculeted leaves did .
not show ony symptoms. The newly developing leeves showad mild mosaie
symptora. Tho subscquent leaves showed chlorotic patehes of 1light green,
colour, which incrensed in size end finelly coamlesccd with cech other, In
leter steges, lenves becanc variously deformed, reduced in-size, and gave

¢ blistercd appeerancc. Their margins rolled downwerd and subsequently

whole leaf turncd yellow,

Attempts to tronsmit the virus by apnids, Myzus pcrsicae Sulz, and Aphis
gosaypll Glov. were unsuccessful, )

Phypicecl Propertiocg -

The properties of the standerd clerified sap were tested on young, virorously
growing secdlings of Vimme sinensig (Sevd,)

Ihermel incctivation point - The sep was infective upto 80°C, and beyond
this tcmperature it was incctiveted, ]

Dilution end point - The ctandard sap when tested at different dilution,
retained infectivity upto « dilution of 1/1,000,

Langevity in vitro -

Tho standerd extreet wes infective upto 2 days when stored at room tenperature
(309C) but not after 4 days. 4t freozing temperature virus could withstend
storage for 210 days and probebly mere, .

Nariani end Kendesvemy's virus differs with the present virus in physical
propcrtics also,

iffinities of the virus -

& large mumber of viruscs reported heve been found to produce yellow%ng and
moseic mottle gsyumptoms on COWpLs, €.8., Mormor vigune var, catajeng Capoor
and Verma, 1947, 1956), cowpue strain of THV (Lister end Thresh, 1955),
cowpee yollow moszic virus (Chent, 1559) »y cowpea strein of Southern bean
mogaic virus (Kuhn, 1963), Becn pod mcttle virus (Sale, 1949 end Shephored,
1964) and cowper chlorctic mottle virus (Kuhn, 196.), .

However, the virus reported herein difrers fron alecve mentioned viruses in
physicel prepertics in being highly srecific in its host renge and in
preducing cheracteristic yellow mosaic on the leaves.  Although the casuel
virus shows rescmblance with cowpee yellow mozaic virus (Chent, 1959) and
& virus cousing mcsaic diserse of cowpea (Vasudeve, 1942) 4n producing
yellow nuaaic mottling on tie leaves, it differs ir. physicel propertics
and host renge. dowper. moszic, Alfulfa mosaie and Aster yellow viruses
(from Iren) ere kuown to ccuse infection to cowpeas but they have wide
host range,

The viruses occurring on cowupcas (4ndcrson, 1955; MclLeen, 1941, Snyder, 1942
and Yu, 1946) rescmble each other snd heve been decignated as Mormor vignue
_(Nariani and Kandesweany, 19€1), The cesuel virus closely roscmbles in -
rhysical propertics the cbove mentdsncd virus but differs from it in not

being seud tronsmitted, neither transmissible to eny other host, and in
producing yellow mosnit on lcaves. '
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The 4sparzgus Bean Moseic Virus (Suyder, 1942) which is confined only
Vigu spp, differs from the prosent virus in physicel properties,

Jnother virus described on cowpes from I.4.R.I, (1964) has different
physical propertics and could be transmitted to C,ulbun end Soumeranticoler,
while the prosent virus was confined snly to Y. sincnsis (Red).

o Mosale Disesge of urd (Phaseolus mungo)-

The diseasc was cheracterised by nosaic mottle symptoms on leaves, -The .
newly emurging leaves showed scverer moseic symptonms and were reduced in size,

Host Renge -

Out of sever:l hosts tosted, the virus could only be trensmitted to
Phascolus mngs, Ee.nurcus, Cysmopsis totraponolobn and Delichog~biflorug,
The following plents of widely divergent texonomic families could not be
infeeted by the casual virus, -

F.lunatus var. pacroserpus, Dolichos lablab, D.biflorus, Pisum sativum,
Viciz fabs, Cyrmonsis tetragoncdobs, Melilotus albe, Vigne sinensis,
Glycine max, H. tlutinesn, N, tabrcun spp., N. rustica spp,, Solamm
melongena, Lycoporsicon essulontum, Chenopodium grzranticolor,C,albun,
Irichosanthes cnguine, Cucumis setivus, Iaffe ccoutansula and Lageneria
wulaaris,

Symptems on_inoculeted plantg -

P.pungo - The symotoms eppeared aftcr 5-6 deys of inoculation.
No symptoms appearcd on the inoculeted leaves while the young
legves showed severc mosnic symptons. The newly emcrging
leaves were smaller snd narrower in size. The number and size
of pods was .alsc reduced. Mosaic disease of urd, described

by Sahere end Raychoudhury (1963), produces light and derk
patchos and clso blistcring of lecves, which wore not

observed in the present cease, ‘

Two black varicties of urd - T9 and T27 - were highly susccptible
whereas green varietics - T65 and T77 - were more or less resistent,

E.purcus - Symptons eppearcd after 7 to 8 days of inoculation,
Young leaves showed mild mossic gynptens and therc was no
reduetion in the leaf and plant size.

Cysmupsis_tetragenolobsn - After 4 days of inoculation, inoculated lecaves
shoved derk brown necrotic lcsioas. Irrcguler ncerotic spots elsc
developed on the unincculated leaves. Loaf size and pod number wes
extremoly reduced and the plants were stunted in growth,

Doliches biflorug - Inoculeted lcaves showed necrotie irregular

spots 7 to 8 days after inoculation, No gystemic symptoms wore
obgerved, ' .

Physical Propertics -

Young, virorously growing scedlings of urd having 3 to 4 lcaves were
generslly used for the bosts, '

Ihormel inactivation point - Betwsen 90° to 950C.
Dilution end point © Between 10~° and 10'6'
Lengevity dn vitro - Between 8 to 10 deys at room temperature (3009)-'»,
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Affinitics of the Virus -

Mogaic discoac of blsck urd (Schere end Raychaudburi, 1963)%, Bean mogeic virug
(Yarguntich and Nericni, 9963) cnd lNoscic discesc of cowpea (Neriend and
Kandaswamy, 1961) are sep trensmissidble to urd, plsnts. The virus under
report rescubles Mermor vismce var. catejang (Woriani and Kendaswamy, 1961)

in physical properties Lut differs from it in its inebility to cause visible
symptons on V. sincnsis end in producing brown necrotic-locel lesicns on

Cyamopais totraponcloba.

% The cesunl virus of mossic discasc of black urd (Sshere and Reycheudhurd,
1963) is secd bornu ond rosezbles the common been mosale virus, Mexmor
pheseoli (Hclmes) in its physical propertics (589C, 1:2,0Cu and 28 hours)
and infocts Phaseolus gureus, P,mungo,P,aconitifolius and P,wvulgarig,
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SCREENING OF ARHAR VARTETIES FOR RESISTANCE TO WILT AMD.OF GRAM
V/RIETIES TO WILT, :

JoS. Grewnl end lehendra Pel
Division of Mycology end rlent Pathology
Indion sgriculturzl Resesrch Institute

New Delhi, .

Arhsr Wilts

Seventy two collections (56 selections and 16 verictics) of Cejanug cajan
were scroened for resistance to wilt ceused by Fuszrium udum under artifi-
ciel conditions of diseasc infection in pots with two> detes of sowings
(1.e., 27th July and 13th iugust, 1968). Fincl discese incidence, 160
deys after sowing, is given in Table - 1,

Sixty five collections (52 selections and 13 verieties) were highly sus-
ceptible to wilt; disease incidence ranged from-50 tc 100%, Six werc!
susceptible and showed 25-45% wilt. Lowest disezsc incidence of 5% was
recorded in varicty NP (WR) 15. Last year elso this variety geve similar
results, . —

Variety 75 (Biher), selections RpyPq, RgcPq and 4455 showed, 5,10,15 and 20%
wilt respectively in the sowing on 27th ‘?u.‘ly. Incidence of wilt in these
collections was 80, 40, 45 and 80% respectively when sown on 13th August
indiceting disease-escape in early sowing.

€0 _NRoT Of °

4 new disease causing stem rot of arhar wes reccrded on variety Tp at Delhi
and Kanpur in very acrious form, The pathogen wes isolated, purified and
identified as Pythium sp., Fifty eight of these nemely Rqrq »R3P2, RyPq,
R1071sRolPyy RoCPy, ByaPq, BygPs  RasPq, Rigska, Spiq, 5:P3, 517f51:
817Fp, SpgP2y R3 , 1289, 2760, 2783, 2793, 2860, P 29C8, P 3966, P 3970
P 3986, 4358, 4410, P 4412, PLA20, PL422, PLL3B, 44L5, 4455, R 4482
4522, 4758, 4783, 4999, 5013, 5016, 5047, 5071, By , Taq, 75 (Biher),
NP(WR) 15, RG 72, Tur 15-15, NP 69, PT 301, N 200-21, G11, Tr, WP 84,

BR &0, Gwalior 3, T47, and Khergeon were found to be susceptible. Fifteen
of them nemely R4F3, R3 P3, Rip P, RoFa, R2q ,Rp1P2, S3 Pq, S5 Py,
S7 Pa, 8q7P3, S28Fq 24466, 4785, 4839, and 2E did not get infected, they
need further testing before any of them can be celled resistent.

Gren Wilt:

Six thousand, six hundred and twenty lines of germ plesm of Cicer srietinum
grown et Indian jAgriculturel Reseerch Institute, New Delhi s well as at
Punjab Agricultural University, Hisser, Cempus, were screcned for resistence
to wilt under naturel conditions of disease incidence. On the basis of
prelininery screening 225 lines werc selected ani heve becn sown both at
Delhi ond Hisser this year for further cveluation, Out of ebove, plantings
No. 516, 589, 654, 664, 1079, 1636, 2464, 2692, 3703, 4422, 4441, 4492,
4519, 4534, 4537 end 4853 were also promising from yield point of view

Gren Blight:

Temperatures prevailing in the months of Fcbruary end March are fevourable
for the eppoarance and spreed of the disease, One hundred eixty nine
verieties have been sown and will be tested during this end the next month
with 10 morphologically different isolates of Agcochyts rebiei isolated
last year from different verieties and locations, .
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Table 1. Showing roaction of Arhar selections and veriotics to wilt.

8election % Wilt in sowings conducted ecn
~ _27,7.1968 13,8, 1968
"R1§ 100 *
R1,P3 .70 *
R4 Py 35 *
Ry P} 100 *
Rig? 100 *
R, 95 *
RqoP2 100 100
Rog¥'a g5 €0
Roy 100 80
RoyP»n 100 80
Ryn 45 70
Rondq 10 40
Rios2 7 &
85 7F5 100 90
S5 Py 100 100
8, Py 95 100
8y P3 80 100
847 P3 95 100
847 Py 100 90
817 P3 : 100 100
Sag Pq 100 100
228 1*;2 190 100
2 00 90
273 (Fuik) 95 95
1289 100 *
2760 60 35
2783 65 100
2793 . 90 100
2860 55 *
P-2906 100 100
P-2966 95 95
¥~3970 65 90
P-3986 0 0
4358 80 100
4410 30 70
P-4412 50 70
4420 55 95
P=4l22 70 95
4438 75 75
4445 30 95
W4T 100 95
4455 : 20 80
4466 8 100-
Re4482 60 90
4522 70 100
4758 50 *
4183 85 90
4785 75 45
4839 70 60
4999 100 ®
5013 100 *
5016 60 60
5047 80 100
5071 65 100
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Selection/variety 27.7.68 13.8,1968
75 (Bihar) 5 . 80
NFWR 15 5 5
"RG 72 70 95
Tur 15-15 50 95.
NP & 70 65
PT 301 50 95
2E 30 50
N 290-21 70 90,
C11 35 25
™ 60 75
NP 84 85 *
BR 60 80 *
Gwalior 3 65 *
T17 35 *
Khargaon. - : 50 ]

* ot tested,
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Report on the coordinated fungicidal trial (1968)

 F.J. Williams
R.P.I.P./U.5.A.1.D., New Delhi

It was agreed at the last Workshop that coordinated fungicidal
trials (seed treatment, protective spraying and soil treatment),
would be accomplished at several locations and that the date would
be sent to Delhi for analysis, comparison and presentation.

‘Seed of Phaseolus aureus yariety T-51, B. mungo vé;?aty T-27
and Vigna sinensis variety Mashad was treated with Ceresen M, Thiram,
Captan, Brassicol, copper carbenare, Demosan, Panogen-15, Busan 72 °
and Vitavax. Treated seed was sent to Hyderabad, Jabalpur, Pant
Negar, Coimbatore, Ludhiana and Hissar. There were to be four
replications in 2 randomized block design., Data have been received
from Ludhiana, Pant Ncgar and Delhi.

Treating P. sureus (T-51) seed did not affect germination at
any of the three locations in comparison to the untreated control,
according to the F test and the Duncan multiple range test.

Treating P. mungo (T-27) seed with Busan 72 or Captan reduced
germination at “Ludhiena in comparison to the control. The
differences are barely significant at the 5% level and I do not
consider them important.

Treating Vigna sinensis (Mashad) seed with any of the
materials used oxpect Brassicol or Busen 72 increased germination
in comparison to the untreated control at both Ludhiana ahd Pant
Nagar. (Table 1) Coptan ranked first at Ludhiane and Pant Nagar
and second at Delhi. Vitavax ranked third at Ludhiana and Pant
Nager.

Spraying P. aureus (T-2) (in a randomized block with 4 repli-
cations), with Captan, Zineb, Manzate D, Fytolan or Aureofungin
did not increase yield in comparison to the ‘unsprayed control
at Delhi or Pent Nagar. At Ludhiena, leaf fungal diseases were
not important.

A randomized block with 4 replications is being used at
Pant Negar and New Delhi to test the efficacy of soil fungicides
in controlling soil-borne diseases of Cicer. The test is not
complete, but at New Delhi the Mathyl bromide treated plots are
growing most rapidly.

1f germination of Vigna sinensis has been a problem, creating
seed with Captan or Thiram may improve stands.
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Table 1. Rffect of seed treatment with fungicides on .germination of Vigna sinensis var. Mashad at 3 locations, 1968,

Material .
Location - (Percent Germination . . .
varvvuace . ' ) A
Ludhiana Captan Copper Vitavax Thiram Ceresan M Demosan = Panogen 15 Brassicol Control ' ° Busan 72
I3 23 92 . 90 - 87 ‘86 ‘ 83 70 66 - - 59
(I ~

% ;. K Copper ; i :
Pant Nagar Captan Thiram Vitavax Cexcsan M ‘Demosan Carbonate Panogen 15 Control Brassicol ‘- Busan 72

-85 85 84 83 82 81 8 . 74 . 71 L 65

- “. L
€ Copper v -

New Delhi, Demosan Captan ' "Brassicol Carbonate Control . Busan 72 Vitavax Thiram Ceresan M Panogen 15

-, 96 92 - 92 . 91 89 89 89 89 87 79
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POSSIBILITY OF DETECTING SEED-BORNE VIRUSES BY SEROLOGICAL TECHNIQUES

S.P. Raycheudhuiri
Division of lMycoiogy & Plant Pathology
Indian Agriculvurel Research Institute
New Delhi,

More than 50 plant virus diseases are known to be seed-borne, out of these
a majority of diseases are of leguminous plants including. several pulse
crops, All plant virus diseases are demaging but seed-borae virus disea3es
ere doubly demsging because they, not only produce infected .plants but alaso .
provide a source of virus infection-for neighbouring plants. It is,therefore
essential to device some methods for checking of sced-borne viruses.

The best method of detecting any virus infection is by transmission to test
plants by insects or by sep inoculations. Fortunately all the seed-~borne
virus diseases are ulso transmitted by sap which makes detection easy.

As for other viruses, peed-borne viruses can elso be detected by serological
methods; these tests, however, have the dis-advantege that only the known
viruses cen be detected, The first requisite, of course, is the productisn
of antiserum for a particular virus and once the antiserum is prepared the
virus can be detected in infected tissue by gel-diffusion, tube precipitin,
slide agglutination or other tests.

Seed~borne viruses can be detected by serology either in seeds or seedlirms
or fully grown plants, Most advantageous will be to detect them at seed
stage, but the concentration of a particuler seed-borne virus in seeds is
a limiting factor. When the concentration of the virus is high .n seeds,
it can be effectively detected by serologlcal tests. An interesting
example is that of barley stripe mosaic virus which was detected in seeds
by serology (Hamilten, i965), using gel-diffusion test, as effectively as
at seedling stage, This, however, mey not work for all the seed-borne
viruses; in some cases the viruses will have to be detected in young
seedlings or fully g=own plants,

The use of serological technique, despite limitations, is useful because
of'ten soeds take a long time ‘o germinate and develope visible symptoms.
If, however, this time is shortened by some method-say embryo culture
(¥dishra, Raychaudhuri and Chandra, 1967), thea visucl observation can
also be useful in detecting seed-borne viruses, Mishrs et al could
get indication of the presence of virue within 1-2 weeks in plants
obtained by culturing embryos irom seeds obtained from runner bean
(Phaseolus multiflorus) infected with a moseic dlsease.
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BACTERTAL BLIGHT OF COWFEA

P.N.Patel and J.K. Jindal
Division of Mycology & Plant Pathology
Indian Agricultural Reseerch Institute

New Delhi
Table 1: Summery of observations on bacterial blight severity in 1085 Cowpea
germplasm lines wader natural infection in field during July-October, 1968,

-n— . e -t "

Total No, No, 6f lines in diseese severity class

Country of lines Severe lModerate Slight . Trace Free
ASTA
India 601 223 212 89 54 23
Turkey 19 0] 3 5 8 3
Iran . 19 9 4 2 3 1
Afghanistan 12 4 3 0 3 2
others 17 8 5 2 1 1
AMERICA .
U.S.A. 218 64 52 35 51 16
Maxico 13 3. 6 1 3 0
Brazil . 10 4 4 1 1 0
Gauteemala 10 8 1 0 0 1
Others 17 4 5 4 2 2
AYRICA
Nigeria 61 25 20 5 10 1
S.or S,W Africa 15 2 2 3 3 5
Senegal 10 2 1 1 ) 0
S. Rhodesie 10 9 1 0 0 0
Others 13 4 3 3 0 3
EUROPE 10 6 3 0 1 0
Sustrelia 30 8 1 7 3 1
59

1085 383 336 158 149

Tebie 2: Comparison of reactions of cowpea germplasm lines to bacterial
blight under artificiel inoculations and naturel infection in field,

Reaction in

artificinl No. of lines in disesse intensity cless
inoculations Severe = Moderete Slight Trace Free Total
Susceptible(S) 109 105 37 20 7 278
Tolerant (T) 0 0 3 7 8 - 18
Resistant (R) 0 0 0 2 25 27
R:T : 0 0 3 10 4 17
RiT:8: 0 0 6 8 4 18
T:S 0 4 4 7 4 19
R:S 1 12 12 15 4 44

Totels 110 122 65 69 56 421
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PRELIMINARY STUDIES ON 4 NEW DISEASE OF ARMAR CAUSED BY
CHOANEPHORA CUCURBITARUM ‘

D.P- Z'ushrﬂ and R.G.S.Mehra
Botanical Sub-gstation
I1.4.R.1., Pusa (Bihar)

Arhar 1s an important pulse crop in North Bihar and usuelly” grows lwmriently
under the available agro-climatic conditions. With the inception of the
Coordinated Pulse Project, concerted studies were undertakef on this ‘crop

at Botanical Sub-station, I.A.R.I,; Pusa, While taking observations on

the triels and genetic stocks, the young leaves and tender shoots of arhar
were found to be killed during the month of September, 1962, Critical
obscrvations revesied that a fungus is involved in the cause and spread

of the disease. The infected portions were found to loose the green colour
in the beginning and showed tendency of wet rot, This was followed in a few
days by the growth of shining silvery conidiophores on the infected parts,
The conodial heads appear as minute greyish-bleck dots on the top of the
conidiophores. The conidiophores sre erect and project vertically., At

the top of conidiophore a capitate vasicle originates which becomes
vasicular later on, From the vesicle secondary brownish-black conidia-
appear in clustures, Conidia are elliptical to oval in shepe and light-
brown in colour. Mature sporangia heve big round columelle. The disease
continued to spresd on the crop and involved older perts as well, till

end of October, 1968, However, the spread declined during the month of
November, 1968. The average renges of temperatures were 33-359C (maxdmum)
end 17-24°C (minirum) during September-October and during November, 1968,
the respective temperetures werc 26-309C and 10-13°C, The relstive
humidity from September to November was elmost identical ard renged from

85 to 100 percent, :

Natural incidence of the disecse wes recorded on the genetic stocks of
erhar and the varieties or culturcs found infected werc:- B.7, BER.183,
C.11, 2B, 13k, No.84, o0.290-21, Gwelior-3, Khergaon-2, N.P.(WR)15,
I.P,24, N.P. 51, N.P.69, P285, P,T.301, R.G.72, §,103, T.7, T.21
E.3(R3/P1), B.9(R54/P3). E,172(s28/P2), E.91(R54/P6), E150(57/P1),
E112(R85/P1), E.116(R87/P2), E.18(RS/P1), E.150(S7/P2), E.170(527/p3)
E.173(829/P15, E.191(R76/P1), E.3(R3/P1), E.6(R4/P1), E.21(R10D/P1) ’
+29(R20/P2), E.106(R78/P1) S3/P1 and E.157(S17 P1). .

However, the varieties and cultures that wers found to be free included:
E.1(R1/P1), E.12(R/10/P2), E.25(R10H/F2), E.41(R21/P2), E,171(528/P1),
ER.60, R.3, and E.130(R105/P2).

The fungus was collectcd and cultured on sterilized ertificial medium
for pathological studies. Conidia developed on the medium in 4 to 6
deys at the temperature range 23 to 359C, Water suspension of the
fungus material including conidia was used es inoculum for ‘testing
the arhar varietics in seedlings end adult stages, Seedlings in /-5
leaf stage were sprayed with the inoculunm erd kept in humid chamber
for 2-3 days and leter transferred on theleboratory benches, Tha
disease symptoms appeared after 7-8 days et temperzture range 26 to
359c. Similarly young shoots of adult plants in field were sprayed
with inoculum and covered by alkathene for four days. High humidity
was maintained by intermittent water spreyings. Theo shoots were
covered later by butter-paper envelopes. The discase eppeered in the
usual way.

The pathogenic neture of fungus was thus, established and it was
identified as Choanephora cucurbitsrun (Berk, and Rav,) Thaxt. The
identification was confirmed at the Division of Vycology and Plant
Pathology’ IoAuR.Io, _Nf'w Dslhio
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Choanephora cucurbitarum hag been reported to be pathogerion Censicun
by Dastur (1920) from Fuse. Seversal other hosts have also been roported

scen that the disease appears during September-October ard the infection
declines on the approach of cooler weather, In casc the disease appears
in epidemic form, losses can be apprehended on the early-meturing
varietiés of arhar particularly, Further studies in reletion to its
perpetuation, mode of infection, and control Deasures are iff progress,

Dastur J.F. (1920) Choanephora cucurbitarum (Berk end Rav), Thaxter on
chillies (Capsicum Spp,) Ann, Bot, 3 243399-403,
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A _NOTE ON THE IDENTITY OF THE COMMON PULSE GAIERUCID BEFTLES AT DELHI.

M;G.Ramdué Mencn nn& H.P.Saxena
Division of Entomology
I.AOR.I. ,I'IDelhi.

The common pulse galerurid-beetle found at Delhi hes becn earlier
identificd as Monolepta nigrobilincata (Motschulsky) from the Diviglon

of Entomology at the Indian Agricultural Resesrch Institute, New Delhi..
Recently, material referred to the United States Department of Agriculture
Washington D.C., has been tentatively identified as Maduresie obscurella
Jacoby, This has led to some confusion.

In going through the literature it is observed thet M.nigrobilineata is
a very wldely distributed species recorded frcm various parts of Indias,
China &nd Japan, while }M,obscurelle seems to have been rccorded only
from Madura and Nilgiri Hills in Temil Nadu., Meulik (1936) hes recorded
veriations in colour merkings in the former, It is also remarkable that
on account of these veriations Motschulsky hirself (1858) hed described
specimens under a distinct species M.suturslis (Motschulsky) and Weise
(1922) described two varieties, vittetus and cbbrevistus., Maulik (1936)
placed Madurssia under the section in which ell claws are simple, and
Monolepta in quite another section in which the claws are all
appendiculate. In going through the description of the two species in
question, it is noticed that the two may be essily mistaken. Both are’
small, linear ingents possessing the same colcuration. However,
M.obscurella is indiceted as only 2.5 mm., long and 1,25 om, broad,
vhereas M. nigrobilineata is shown as 3.75 mm. long and 2 mm, broad,
The morphological charncters in general including the body and elytral
punctures of the two species elso seem to telly to & great extent.
Nevortheless, besides the claw difference pointed out above, there is
also a differencc noticeable between the two in the relative lengths

of the hind tarsus, In M.nigrolineats it is s=zid to be nearly three-
quarters the length of hind tibia; in M.obscurclla it seems to be only
half as long as the hind tibia, (from Maulik's figure).

Now turning to a careful study of the material collected at Delhi the
following points have been observed. (1) There is ¢ greet deal of
variation in the development of pigment particularly on the elytrs;
(2) There is a good dezl of size varietion, (3) The clews vary even
in the same specimen, from apparently simple t> those with a distinct
basal lobe; and (4) the hind tersi ettain three fourth the length

of hind tibia.

The National Pusa Collection has some specimens stending under M.
niprobilineata, One of these has been collected on mung et Delhi
and determined as luperodes (= Monolapta) species by G.E. Bryant,
The others, a good series, are from Mandaeley, Surma., The Delhi
specimen is not at ell different from the material now in hand,
But the Mandalay matcrial shows a darker colouration’on the elytra,
and more prominent basal lobes on the claws, Unfcrtunately, there
is no South Indian materiel for comparison.

In view of the foregoing, it is felt that cereful comparison with
the types of the two species should be mrde before the correct
identity of the species is finally established. The types of
Monolepta nigrobilineats and M.suturalis of Motachulsky are seid to
be located in the Moscow University Museum and that of Mesduragis
obscurella in the British Museum (Netural History).

Referenceg: MAULIK,S., 1936, Fauna Br. India, Gol., Chrysomelidase
(Galerveinae), p.p. 74, 396-397.

MOTSCHULSKY, V., 1958, Etud.Ent., Helsingtors, p.100
WEISE, J., 1922, TIJDSCHRa Ent., 65:80,81,
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FIELD KEY FOR THE QUICK IDENTIFICATION OF GRASSHOPPERS
DAMAGING PULSES AT DEIHI.

H.Ds Vusu
Division of Entomology
Indian Agricultural Research Institut
Hew Delhi-12, -

There are 329 species of Acridids occurring in India (Kisby) 1914), out of
which somo are destructive to pulse crops, Sirivastava (1964) from Rajasthen
reported extensiec damage to pulse crop (Lentil,Lens esculenta) by grass-
hoppers but hes not mentidned any gpecific species, When there is any out
breek of grasshoppers, usually a list of the species seen in the field is
prepared and all these grasshoppers are given the credit of demaging the
crop but it has buen found that many species, though numerous at the time

of outbreaks of grasshoppers, do not feed at all on cultivated plants.

Since studies are now being vigorously pursued for working out pest control
schedules for various pulse crop grown under différent climntic regions, it
is necessary to meke a clear, judicious, critickl enalysis of the insect
that is responsible for the damage to crops and to pindown the responsibility
of any particular grasshopper species, For this purpose, the present author
recorded observaticns on the pulse crops in I.A.R.I., of the grasshoppers
which were actually damaging the pulse crops and has drawn up a key for their
quick identification in the ficlds. This key has been found to work well

in the fields when triels were made. In case the adult grasshoppers are

not available then the faecal pcllets may be collected and the identification
nay be made through faecel pellets (Vasu, 1965).

4 fileld key for the identificetion of grashoppers damaging pulge cropget Delhi,

1. Adult insect greenish in general
coloura‘bion..............-.......2
- Adult insect not greenish in general )
coJ.Ourﬂtion.n.-o.ncoc-o.l-ooooools
2, Insoct adults large sized measuring 40 mm
or over o.on.ocoo-oo.-ooo-oooccooa
- Ingect adults not large sized but medium
sized measuring 29-31 Miesesseeod
30 Head SlOpping u-nwa-rdolconot~0.l..l.ooloo.o.o..l... Acrida exaltata
- Hend not sloping upward colowrless greenish
inclining to light brownish......4iswetthamnus
cylindricus
4o Head 81loping UpWEYdeseesscsssscscsacsssaosesssasssshcrida exaltata
~ Heed not sloping upWardeeesessesssscsssossessssces +Atractomorpha crenulate
5. hdults measuring over 6 mm in length end :
pronotum not extending over the abdomensssssssecessd
- Adults measuring 6 mm. end pronotum extending
over abdomen, ssevessacssssen ....-Tétrigidﬂ
6, Adults measure 15 mm in length and 6 mm -
in greatest thickmess, Head smell and
nerrow towards the front,body short and stout......Chrotogonug sp.
~ Adults measure 18 mm, and 3 mm in greetest thickness .
Head broad towards frontessesesesfeolopus affini

REFERENCEQs

Kirby, W.F., 1944, Fauna British India, Orthoptera (Acrididese).9
8irivastava, B.K., 1964, Indien, J. Ent., Silver Jubilee numbers 87 pp.
VASU, H.Ds, 1965, Indian J,Ento. 27(I1):150-152.
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SCRFENING OF GERY PLASH OF PULSE CROPS FOR INSECT RESIST

H.P.Saxenn, Sunil Kumar and S.K. Presad

All India Coordinated Pulse Project

Delhi Centre, Division of Entomology,
I.AARQI.’NGV Delhj--12

. The reaction of germ plasm of cowpea (Vigms sinensis), Mung (Phaseolig
gureus) and Urid (Phaseolus mno) to ingect pests were studied during
1968, This work was sterted during Kherif 1967, when -1020 1ines of
cowpea were screened. Out of these, 32 lines werc selected for further
investigations during the next yeer. -

During the last Kherif screening was done in 132 lines of cowpee,
including 101 new end 31 from the last years selection, 104 lines of
Mung and 100 lines of Urid, ol

Materinl end Methodg

The material was supplied by the Genetics Division of the I,A.R.I.

from world germpla:a collection. During 1967, screening was done on
visual basis and the attack was categorised as slight, moderate and heavy,
Three scrceenings were done at 4 weekly intervals, Mainly the screcning
vag directcd egainst galerucid beetle, The attack of Jasold, Empoasca
kerrl Pruthi and aphid, Aphie sreccivora K, was very mild, _

During kharif 1968, the method of screening was modified. In each line
of 6,5 motre length, leaving border of 0,75 metre on both sides, 5 plants
falling ot 1st, 2nd, 3rd, 4th and 5th metre weres observed, -

Streening was done for the following pestss

1, Galerucid beetle ,
- R Jagsid, E, kerri Pruthi, 3, Lphid, &, craccivera K, -
4» Semiloopers, Plusia spp. 5. Leaf miner, herocercopg sp.

Two screenings st 4 weokly intervals, were done,

For gaierucid beetle total number of damagod and henlthy lecves per plent
wore counted, —On the basis of the damage to the 3rd leaf the attack was
greded as slight, moderate and heavy,

For jessids, Empoasce kerri Pruthi, leef miner, Acrocereops ‘sp, and
semiloopers, Plusig spp., total pest population on the selectcd plant
was recordcd. The attack of wphid, Aphis craccivora K. was confined
only to few lines,

Regulls and Discussion - The position of different pests wns as under:

Golerucid beetle: From 32 lines of cowpea selected during 1967, 5 lines
namely P417 67, P1077467, P647-67 and P1128-67 wers graded in slight
category during both the scremnings, From the new 101 introduction the
lines included in the slight grade were P1129, P122, P118, P576, P523,
P520, P209-68, During the sccond screening the varieties coming under
this grade were P237, P245, P249, P220, P211,P150, P118,P103, E91,P579,
P349, P548, P56, P547, P543, P519,P517, P467,P363, P364, F37,, P361,
P267, P261, P26, P250, P204, P783, P1126, Out of these 1783 and P1126
were the most promising since those had the lcast percentage of damaged
leaves as well. Two lines i.e. P118 end P576 came in slight grade in
' both the screenings,

In the first screening of mung varieties 34 lines and in the second’
screening 26 lines came under slight grade. Out of these 14

- P22, P25, P55, ¥27, P34, P271, P217, P326, P332, P332, P333, P336,
P335 and P338 were common during both the observetions.
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In urid during the first screcning only two lines, i.e. P530 cnd P145

. could bo graded es slight. In the 2nd screening, 23 lines numely P1-68,
F23, P13, F20, F274, P205, ¥190, P274, P198, ¥161, P192, F160, P154,P153,
P41, P147, i148,P238, P241,P234, 240 andi239 were put in slight grado,
None of the lines werec cormon in these screenings,

Jassld (Empocscs kerrd Pruthi)s Since the attack was mild counts Were 'te.ken‘
on plent basis, Populations of adults and nymphs were sdded_in finel groding,

The five categories for each crop were (Table No.1): 1.°

1s Lines with nil population,. ..

2. Lines with populetion below 5.

3. Lines with population between 5-10
4s Lines with populetion between 11315,
5. Lines with populution more then 15,

From 1967 selections nonc of the cowpea lines, would come under the first
and second categories, i.e, none hed population below 5, In the now
introductions, although no linec could come in the first grade i.e., nil
population, seven lincs nemely P237, F245, P242, P204, P107, 1576, P359
could be graded under second cetegory, These lines are considecred promising
for further studies, :

Both mmpg and urd eppcer to be less suaceptible to the attack of jassida.
This is clear from the fect that in mung, 27 lines and in urid 45 lines
ceme in the first grade i,s, s hed no jessid attack, In the second grade,
mung had 26 and urid had 42 lines. In the 4th and 5th grede mung had

13 and 8 lines respectively. In cese of wrid only one line could be
graded in the 4th category and none came in the 5th category. Moreover
the’ population range in mung wes from 0 to 25 and in wrid it was from O
tc 14s Out of these two crops urid wes less preferred, ‘

Leef minder (Acerocercogs 8p.): L8 is clear from Table - 2, excopt in two .
lines of cowpea none hed severe atteck, The cowpoc was more preferred than

mung and urid.

fiphid (Aphis craccivora K.): The attack was confined to only few lines in
all the crops,

Table - 1
Screening for Jassid, Empoasece Kerri Pruthi
Jassid Yopulatior per plent No. of Fopula~- Promising
Crop . Below Between Bctween Above lines tion line
N1 5 5-11 11-15 15 screon  Range,
cd,
Cowpea (01d) M1 H1 3 5 23 31 568 N1
P22, P304,
Cowpea (New In~ Nil 7 2 14 56 101 1-859107, P576,
troduction), P359,
loong 27 30 26 13 8 104  0-25 N2

Urdd 45 42 12 1 #l 100 0-13 Nil
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crecning of lenf riner, fcerocercops sp.

140. .

Loef minor-Population/plant _  No, of Popula- Promising
Crop Below Between Betwecen Above lines  tion- -  1inds
Nil 5 5-10 11-15 15  scree- Renge : .
. ’ ) - E&é g iminc’g ) )
Cowpea (01d) 1 12 15 3... M1 n 0-13 Nil -
Cowpea(New 15 50 26 8 2 101 0-16 Nil
Introduc- . - -
tion) :
Hoong 76 27 Nil M1 N1 104 04 Ni1
rid 7% 26 Nil Nil Nid 100 0-3 Nil
Table - 3
Coupes
Line No, Variety Origin Line No, Veriety Origin
1129 ‘P772-66 - P517 10364~4  Senegel
P22 10088 UsSea, P4L67 16324-2 U.8.4.
P576 PLL 59 India P374 10257 UsS. 4
¥523 PLL 6 Indie P361 1C251-3 UuSeds
520 PLL 2 Indie P67 10169 Nigeria
P209-68 10137~-1 Guatemsls P261 * 1C167-2  Nigeris
F4LA7-67 10288 U.S.4. P46 ) 10160-3 Nigeria
r1077-67 EL 826411 Mexico P250 1C162-1 Nigerha
F1101-67 10 3338 India P1177-67 Bulk Semple indhre(India)
¥647-67 IC 2441 India 1701-67 I.0 2913 1Indie
r1128-67 15251 Iran ¥273-67 1C175-1 Indie
¥25% 10155-1 Nlgeria ¥321-67 1¢119 U.S.A
25 10160-2 Nigeria PR-67 1022 Pargua
£249 10161 Nigeria Y64T7-67 I.C.2441 1India
¥220 10144 Medagascer P237 10155-1.  Nigeriae
221 10138~1 Guatemnle P107 1C775-1 Nigeria
150 10142-3 " Turkey P359 1€251-1 U.S.A
118 10084 U.S.4 P2 10158 Nigerie
204 10134-2 Iran 21 ¥L4 34 Indie
108 10075-2 Nigeria P355 1C247 U,S.A
M1 10067-1 Nigoria 502 1C354 Senogal
7 YLL62 India 498 10350-2  Iran
1549 113 India P545 FLi-27 India
£548 PLL 30 India PL2T 10296-1 US4
F546 PLL 29 India P267 10169 Nigeria
E547 ?LL 29 India 1256 10168-2  HNigeria
F543 PLL 25 India p250 10162-1 Nigoria
¥519 PLL 1 India
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Moong

Line No, Varicty Origin Line Ne, Varicty Origin
¥22 N 16-2 Indic P332 Peremtelu India
25 NP 17-2 Indie £333 M.8 9720/2 Indie
55 Moong-9 Pekisten 2336 1535/1 Indic
¥a27 P 16 India P335 M.S. 9381 India
P344 H:8.9719 Indin P338 1788/9 Indie
271 152016 Indis 103 15005 __ . UeSubie
217 15148 Afganigtan P16, 15068 India
P326 M.8.9385 Indie P42 N.P, 33 India
P331 N.4.5 Indie P353 17833 India

Urid

iinc No, Variety Origin Line No, Veriety Origin
145 T26 (Punjab) India P160 38 (U220 )Tdia
¥1-68 . NP.22 1India P15 41 (U.F,.)India
F23 N.P.22 1Indis F153 39 U.z. )India
P13 N.P.12 1India P41 19 U.1. )India
P20 N.P.19 1India P147 29 (U.P.glndia
¥30 EC 16571 India ?148 30 (U.P. )Indic
2274 770 2U.P. India p238 6301 (Bihar )Indie
P2C5 Bhadela 109 (U.P.)Indie 241 8304 (Bihar ;India
P190 195 (U.p. ) Indie P23, 6213-1  (U.P.)India
274 6402 (U.P.)Indie P240 6303 (Biher )India
2161 51 (U.}'.;India P39 6302 (Biher )Indis
198 67-1 (U.5.)India P32 Kaserkoda India
¥192 97 (Biher)India P21 5909  (U.P.)India
7195 100 (Bihar)Indis
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Fron the selections of 1967 of cowpea, only six lines namely PI1TT-67
P701-67, P273-67, P321-67, P2-67, P&,1-67 (Bleck) were found to.be
infested, From 1968 introduction, 9 lines found to be infested wers
infested lines vere P103, P164, P42 end P353. In urd only two lines
namely P32 and P279 were attacked.

emiloopers, Pluein spp: The attack was -véx}y mild at the time of
observation, so no grading was carried out,

Note: The deteils of P mumbers réfexred above under each pest are
given in Teble No, 3. '

FUTURE LINE OF WOBK:

1. All the lines exhibiting resistance under different crops should
be fwrther screcned in larger plots.

2. The most promising ones, should be further tested bty artificial
infestation in screen houses . .

3, Factors responsible for the resistance in the promising varieties
may be determined,

4. The entire germplasm should be screened for Jessids, Empoasca
kerri Pruthi; Aphid, Aphis crecclvora K., semiloopers Plusia sp.
end leaf miner, Acerocercops sp. The reacreening is more Anmportant
for mmng ahd Urid because anly 104 end 100 lines respectively were
available for the studies last year. .
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Control of Pea stem borer, Melanacromyza rhaseoli Coq, (Diptera:Agromyzidae)
in peas, Pisum sativum by the use of systomic ingecticides,

J.P.Singh (C)* and R.C. Chhibber#

INTRODUCTION

Under the agro-climatic conditicns of Tarai, the main problem in pea _
cultivation faced by the cultivators, is attack of pea sten ‘borer, ‘
Yelanapgromyza phaseoli Coq. when the ‘Plants are young, The fly is 2,07 mm,
long and dark metallic green in colour, A femals leys 16-46 elongate, oval,
white eggs singly in the tissue of the leaf, The tiny, whitish maggot
hatches out after 2 to 4 deys and soon after sterts vinding through leaf
towards the petiole and in one or two days it reaches the stem or the gide
branches (Lall, 1959), The larvel period varies from 9-12 days in

November - December and 6-7 in June-July. The pupal period 1s 7 to 19 days
(Agerwal and Pandey, 1961). The symptoms of its attack ere wilting and-
yellowing of the leaves (Singh, 1968), The intensity of the pest infesta-
tion is observed as high es 90 per cent. It hes been observed that en -
early sown peas crop is heavily infested eg compered with that of late
sown crop. In agronomic experimentel trisls being conducted at Experiment
Station, U.P,A.U, s Pantnagar difficulty wes faced due to the attack of pea
stem borer. Keeping this in view a field trial was conducted to find out

& suitable echowical control of this pest,

- .~

Material and Methods

4 randomised block design with 4 rcplications and 5 treatments including
a check was adopted, Three insecticides, Dimethoete (Roger) 5G (T1),
Di-gyston 5G (T2) and Phorate (Thimet) 10G (T3) at the rate of 1 kg.,

1 kg, and 2 kg. active ingredient per hectere respectively were applied
in granular form before sowing, Fourth trecatment consisted of 2 sprays
of 0.1 per cent Metasystox 35 E.C., when the plants were about 2- inch
tall nnd 15 days later. In check plot (T5) no chemicel wes used, In
2.1 x 5.1 sq. m. plots there worc 7 rows 30 cma. mpart end plant to
plant spacing was 6 cms, New Line Perfection was sown on 15th October,
1968 and fertilized with Nitrogen at the rete of 20 kg./ha, and 60 kg/ha,
each of K20 end P205. .

First observetion was teken after a month of sowing, A total of 100
plants from § inner rows per plot were selected, taking 20 plants at
random from each row. In case of doubt the plants were dissected out
to confirm the presence of pea stem borer, Second observation was
teken after 60 days of sowing,

Results and Discussion
The data on percentage infostation observed at 30 and 60 days after

planting are given in Table 1+ It is evident thet there was severe
infestation in check plots,

* Dopartment of Entomology, Colloge of Agriculture, U,P,
Agricultural University, Pantnagar, Distt. NAINITAL.
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~Tﬁb1$1. Mean of original percentege and transformed data
alongwith C.P. Valuo .

30 days ) days

Mean of Mean of Mean of Mean of
Treatments original  .jtransformed {original transformed

percentage Jdata lpercentage” Jdata
Rogor 5G © 31,00 33.48°  24.00 29.13
Di-syston' 5 11.25 19.46 7.50 —15.7%
Thimet 10G 6.00 13.70 3.75 10.95
Metasysmx 35 Eoco 53175 47036 47000 103021
Check 66.25 53.35 56.75 49051
CuDs 5% 8.07 .61

After 30 days 1
Thimet Di-syston Rogor Metasystox Check

13.70 19,46 2348 47,36 53,35
After 60 davg 3

Thimet Di-syston Rogor Metasystox Check

10,95 15,75 29,13 . 43,21 49,51

There were significant differences among the treatments tested. Thimet
10G proved to be consistantly most affective against the attack of Pea
stem borer, Second in order was Di-syston 5G, which, of course, was
statistically not different from Thimat in its effect. Rogor 5G was
third in the order of its effectiveness and was significantly different
on the ono hand from Thimet and Di-syston and on the other hand from
Metasystox and check,

It has already been reported (Getzin and Chapman, 1960) that aftor one
hour from the timc Thimet has beon applicd, a little or no volatilization
occurs, Thimot when applied to soil, is partially oxidized and bound

to the soil. When it is absorbed by the plants, it is initially and
repidly oxidizcd to its sulfoxide and sulfone of the phorete oxygen
analog. While it is a weok anticholinesterasc egont, its oxidation
products show increasing potency as inhibitors »f cholinesterase

(Bowman and Caside, 1957). Due to this property of thifot it is more
potent then other systemic insecticides used in the cxperiment. Di-syston
is oxidized and its metabolites vary greetly in their ability to inhibit
cholinesterase (2Zweig, 1964). While Rogor is predominently an indirect
inhibitor of cholinestcrase and due to this property it appeers thet it
is not very effective, Metasystox was sprayed when the plants were ebout
2 inch tall and it may be conceived thet infesteticn zight -have teken place
egli:; than the actual spraying was done, Metesystcx, therefore, was not
effective,

Summary
Pea stem borer, Mclenagromyza phaseoli is & serious insect pest in young
plents of early sown peas i.e. sown in September-October instead of
November-December. Ito meggots entor into the stem and feed inside it.
The symptoms of its attack are wilting and yellowing ‘of leaves, and in
severe casos tho plants may die, Phorate (Thimet), Di-syston and
Dinmethoate (Rogors) werc used at the rate of 2 kg., 1 kg, and 1 kg,
active ingredient per hecture es soil insecticides before sowing add
0.1 per cent metasystox 35 E.C. was spreycd twice in first spraying
when the plants were 2 inch tall and second apraying cfter 15 days..

Thinet was consistently most offective ageinst the pez stem borer
amongst all tho insecticides used, '



147,

The authors are thankful to Dr. N.K. Anant Rao, Desn College of Agriculture
and Dre R.L. Pallwal, Director (Research), Experiment Station, U.P.A.U, ’
Pantnagar for providing facilities for these investigntions and their
interest in this work. Thenks are also dus to Dr. A.P. Kapur, Director,
Zoological Survey of India, Calcutta-12 for kindly identifying the insect

. pest. - )

LITERATURE CITED

Agarwal, N.S, & Pandey, N.P. 1961, ., Bionomics of Melnnagrozyze bhageold Coqs '
(Dipteras Agromyzidae), Indian J, Ent., 23(4): 293-298,

Bowman, J.S. and Casida, J.E. 1957. Metabolisn of the systemic
insecticide 0, O-diethyl S-ethylthiomethyl phosphorodithiocate
(Thimet) in plants.J. Agric. & Food Chem. 5(3): 192-197.

Getzin, L.W. and Chapman, R.K. 1960, The fate_of phorate in Soils,
Jo Econ. Ent. 53(1) : 47-51. . \

Lall, B.S. 1959. On the biology end control of the bean fly,
Melanagromyza phaseoli, Sci, & Cult. 24: 931-532,

 Bingh, (C) J.P. 1963. Insect pests of Soybean in Tarei the foote
hills of the Himalayas end Kumaon Hills, Proc. of Conference
on Soybesn Production and Masrketing. JNKVV, Jabalpur (M.P,.

8 pp.
Zwelg, G. 1964, Anslytical Methods for Pesticides, Plant Growth

gnd Food Additives, Academic Press, New York: Vol.IIs187-198,



148,

CHEMIGAL CONTROL OF GLLERUCID BEETLE ON FULSES VIZ, ,MUNG, URID AND COWPEA

H.P, Saxcno, Sunil Kumer snd S.K. Prasad
Divisicn of Entomology, IARI, Delhd,

Galerucid beetle which wns ecrlicr identified as Monolepta nigrobilineata
(and sbout which some confusion has crisen in its identification on
account of its tvoemcndous roscmblance with Maduresia vbscurella Jacoby)

is an importont pest of kherif pulses such as cowpee (Viemns ginensis),
pung (Phescolus curcus), urid (Phescolus runes), crher (Cujanug cejen),
and goyebeen (Glycine mex). The adults feed on the leaf lomina and moke -
holes, Jaltuough the infestotion continues throughout the entire duration
of the crop, the newly germinatcd plents ere more prone to its attack:

During kherif 1967, grenular systemic insecticides were trikd. This
experiment was repoated at e lerger scele during the last kharif (1968).
The results are reported in the papor.

Matcrinl and Mcthods

Granular forms of carbamatc insecticides viz., Temik and Phorate (Thimet
10G) ond disulfoton in the form of Solverx end Disyston were tried. . Each
product was applied in 4 doses, l.c., 2 kg. per hectere, 1.5 kg. per
heetare, 1 kg, per hectare and 0.5 kg. per hoctare, The application was
done before the showing on ridges. First, the insccticlde wes epplied
in soil and latecr the secds were sown with corn planter, Tho plan of

of the exveriment was simplc randomised block. Each trestment ked four
roplication and cuch plot had four 5,6 metrc long rows, The sowing wes
donu during the first week of July, Thcse treatments were tried in
cowpee, mung and urld; however, in cage of cowpea the dose 2 kg. Sulvrex
was net applied becsusc the shortage of the insecticide and this insecticide
wvas not tcken into considerction in the rcesults. The variety of cowpea
was Reshmi, of mung improved T2 and of Urid T65.

Obscrvetions were recorded six weeks after sowing, Two plants, selected
with the help of rcndem table, were observed from eech row. Thus from
cach plot € plants were obscrved, Total and damaged leaves of the
observed plants werc counted.

From the top, holes made by the insect on 3rd, 4th and 5th leaves of each
plent were counted in ceso of mung end urdd. In case of cowpea, holes
of 3rd, 4th and 5th leaves were counted from the lower side., In cowpea
the position of leaves was reversed beccuse of the profuse branching in
the upper porticn of the plants at the time of obgervetions Yicld date
was not tcken into consideraticn beccuse of severe nematodec etteck in
petches in various plots.

Results and Discussion

The dosc of 2 kg. per hecterc of £ll the insecticides proved better in ell
the three crups (Table 1), The results in urid and mung werc quite
significant,, In cese of cowpea the results were not clears

In cowpen, Phorate (Thimot) @ 2 kg. per hectare had significantly less
percuntage of damaged leaves then in the control but the differcnces in the
average number of holes was not significant although the number of holes
vaa the lowest in this treatment, In case of mung, Phorate (Thimot) 8 2 kg.
per hectore recorded 38.4 per cent damuged leaves as ageinst 84.7 per cent
in the centrol, The avernge number of holes, i.e., 52.7 wos also .signi-
cantly lower than the average number of holes i.¢. 204.2 in the control,

In urid alsc tho dose of Phorate @ 2 kg/he. proved best as the percentage
of denaged leaves wes 36,6 as compared to 68,6 in the control., The average
numnber of holes in this treatment were 36,2 as against 201,0 in tho ccntrol,
On the whole Dicyston proved better in mung end urid. 411 its four doges
resulted in significant control. Tcmik did not give signifiocsnt eontral

in thes¢ crona. '
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Centrol of gelcrucid bectlc sn kharif pulscs by the spplisation
of grenulnr ing.cticides

Dose Percentape of domaacd lcaves]A\'erage No,_2of holes

Insectiside kp/he, Cowpen Moong  Urid [Cowpun_ Mzcng Urid
Disulfoton 2.0 69,2 52,5 35,7 69.2 _ 48,5 38.2
(Dicyston)

~du=- ' 1e5 742 - 58,4 25,2 %2 253,17 40.0
-doe- 100 6609 5404 29.2 &.4 67.0 53.0
=do=- . 0. 5 73-6 70.0 29.3 7336 “6.0 - 6205
Tomik 2.0 6509 64-4 - '10-708 65-4 72.5 7305
~do- 1-5 78-9 7103 38.3 78.9 97.0 8000
ng- 1.0 &.5 66.6 36.4 6805 109.0 10202
~do- 005 84.6 78.1 5809 8406 13307 102.5
Phorate

"dO" 1.5 7204 80.6 3302 72.3 114.7 3507
-dQ" 100 72.7 6303 41.6 7207 107.0 4507
~do- i 0.5 89.8 76.5 1577 89.8  108,2 85.5
Contrbl - 76.4 84.7 69. 6 76. 3 204. 2 &1 .o
C.D. at 1% 6.9 5.3 . 45 113.9 102.4 48,5
C.D. et 5% _4eC 21,7 2,5 25,1 76.5 36,2

LINES FOR FUTURE INVESTIGATIONS $

1s It is further proposed to hnve comparison botween one and two insecticidal
epplications. Each treatment should heve two sets, In cne set the inscctici-
del application should be done once at the time of sowirg. In the second sot,
in addition to the basal application done at the eowing tine another basel
application should be done six weeks after the sowing, .

2. Aafter working out e particuler recommendable dose, its toxicity hazerds
should be worked out,
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‘WINDUCED VARIABILITY FOR NEUROTOXIN CONTENT IN LATHYRUS SATIVUS"

Y.R,Nerkar .
N.R. o,I.AnR.I.’ New Delhi

B-N oxalyl B-diamino propionic acid found in the seeds.of Lathyrug .
sativus has been reported to cause neurolathyrism, With the object

of developing a variety free of the lathrogen or with low content of .
the lathyrogen four commercial varieties of Lathyrus were trested with .
the chemical mutagen Ethyl Nethane Sulphonate (msi. Secd samples of
individual plents in the lMp generation were screened for the lathyrogen.
The results of the variability induced by the mutagen are summerized in
the following table, . .

-

% Neurotoxin in seeds (at 10% moisture basis)

Variety Control B8 treatment

Rewa=1 0.3, %+ 0,030 -0,37 * 0,148 0,15 - 0,73 N
Rewa-'z 0,60 * 0,023 0.48 F 0,109 0.2 - 0,72
L+C-76 0u45 + 0,025  0.,47 + 0,137 0.2% - 0,72
I-2-12 0.684- 0,041  0.55 + :

) 00149 0.15 "'0080

The results indicate the possibility of realizing wide range of
varlability for nuerotoxin content in the mutagen treated material,
this offering an immense scope for selecting lines with the toxin
content at desired level. Being a quantitative trait, as evidenced
from the regults, recurrent mutegenic treatments of selected lines
(with low levels of toxin) would help to & greater cxtent, in
furthering our pursuit to isolate lines practicelly free of the toxin,
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PROTEIN QUALITY OF PULSES
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Y.P. Gupta
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During the recent years, protein malnutrition has assumed one of the
most outstanding dietary problem in India as well as in the other
developing ccuntries, and attempts are being made these. days to in-
crease production and use of edible protein in all forms conventional
and ron-conventional in order to meet the protein deficienoy. In India,
people arc mostly vegeterien and pulses constitute an irportant source
of proteins in the Indian diet but the proteins from these sources is
known to be inferior in quality, Proteins from plant sources ere gene-
rally deficient in one or the other essential amino acid, Lysine and
methionine are the majer limiting amino acids among the cereals and
pulses respectively when cempared to a FAD reference protein or to that
from the animal source,

The supplementation of pulses with methionine has resulted in improving
their protein quality., The PER of different pulses increases significan-
tly with supplementation of methionine alone or in combination with
other amino acids. For improving the quality of protein frop cereals

and pulses, it is, therefore, necessary to alter the pattern of these
amino acids as to compare well to that of FAO reference. In case of
cereals, it has already been made possible at the Purdue University,
Indiana, to alter the pattern of emino acids genetically and maize of
improved protein quality has already been developed,

For this purpose, it was initially thought to screen a number of
varieties of different pulses for their limiting amino acids so that
inforration regarding promising material could be made evailable to the
breeder for future hreeding work, .

Protein was celculated by multiplying the nitrogen value obtained by
the usual procedure by the factor 6,25 while methionine and tryptophan
were estimated by the chemical procedures,

The analysis of different varieties of urid (high ylelding ones), mupg
are reported here. The protein content, methionine end tryptophan
contents expressed on protein basis of different verieties of are
found to range from 23,8 to 27,3%, 1.28 to 1.81% and 0,73 to 0.91%
respectively whereas the corresponding values for the different
verieties are from 23.4 to 29.1%, 1.21 to 1.66% and 0.56 to 0.73%
respectively., The protein quality of a new veriety of grem - Annigeri-1
Found to be high yielding and possessing better agronouic charescterise .
tics developed by the University of hgricultural Sciences, Bangalore, is
also compered to that of Chafa one. Chefg variety is found to contain
slightly higher protein content as 25.4% as compared to Annigeri one
which contains 23,9% protein but the latter contained higher methionine
and tryptophan content as 1.38% and 0.92% in the grain protein as
compared to Chafa for which the corresponding velues are 1.26% and 0.71%.
Therefore Annigeri variety appears to be somewhat better in its protein
quelity as compared to Chafg one, Anniger), variety is found to show
higher values for yield, total protein and methionine as compared to
Chafg one when calculated on acre basis.

The above work on the analysis of these pulses indicate that there.is a

great scope for improving the quantity and quality of proteins through
genetic manipulation,
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