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1. A note on the identify of the - Dr. M.G.R. Menon and
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at Delhi.
 

2. 	Field key for the quick identi- Shri H.D. Vasu
 
fication of grass hoppers
 
damaging pulses at Delhi.
 

3. 	Screening of germ plasm of Shri H.P. Saxena
 
pulse crops for insect Shri Sunil Kumar and
 
resistance. Shri S.K. Prasad
 

4. 	Studies on the relative re- - Shri D.S. Gupta
 
sistance of some varieties Shri R.S. Kashyap
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5. 	Report on the possibilities - Prof. K.E. Gibson
 
of controlling losses due to
 
bruchid infestation of pre
harvest stage.
 

6. 	Control of pea stem borer, - Dr. J.P. Siugh 
Melanagromyza phaseoli Coq. Shri R.C. Chhibber
 
in pea by the use of
 
systamic insecticides.
 

7. 	Chemical control of galerucid - Shri H.P. Saxena
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present status and further
 
line of work.
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2. 	Protein quality of pulses - Shri Y.P. dupta 
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Shri Y.R. 	 Nerkar4. 	Induced variability for neuro-


toxin content in Lathyrus
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Chairman - Dr. A.B. Joshi 
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1730 - 1800 Closing remarks by Dr. A.B. Joshi. 



Monday 3rd February: 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, especially 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 already obtained at the I.A.R.I. and other
 
centres, especially in the development of short duration-varieties
 
of pulse crops which could be fitted into intensive multiple cropping
 
systems. Dr. Joshi, in his Inaugural 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 Pulse Improvement Project, USAID, mentioned that Shri RamanuJsm
 
had recently taken position as Coordinator in the All India Coordinated
 
Pulse Project; he also expressed the hope that the daliberations of
 
this workshop would lead to a much needed intensification of the work
 
on pulse improvement. Proposing a vote of thanks, Shri Ramanujam
 
thanked Dr.. Joshi for finding time to be present at the Workshop and
 
Dr. Join for his words of welcome and the various facilities 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, A.I.C.P.P.,
 
presented the results of the coordinated varietal trials on mun,
 
urd and cowpea 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 trials,
 
there was wide variability as siown by the coefficient of variability

being as high as 100% in some Qases. He then summarized the data
 
on trials conducted in kharif 1968 in respect of mun., 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 opinion was expressed
 
that statewise or zonewise appraisal would be desirable. "Shri Ramanujam
 
pointed out that the approach here was to assess in a 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 insuring that the
 
complete set of varieties 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 germ
 
plasm in the different pulse crops. He mentioned that while a few
 
new accessions had-been added, a closer examination of the accessions
 



already available had enabled a large number of-uplicates to be
 
eliminated. Cataloguing of germ plasm has been taken up and prog
ressed considerably in pigeon pea but failure of successive crops
 
had delayed this process in other crops. Poor seed production has 
also been responsible for the difficulty in meeting all demands for
 
germ plasm material. Dr. S.S. Saxenn suggested that germ plasm of
 
crops should be grown in areas of adaptation while Dr. J.P.Srivastava
 
emphasized the difficulty of storage. Dr. van Schaik pointed out
 
that the Cold Store at Delhi when energized 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.l.'Jeswani
 
presenting the report of the work done at the Delhi Centre, referred
 
to the attempt to evolve varieties of pulse crops, espocially mun
 
and arhar which would produce the maximuii amourt of usable dry matter
 
per day and which could be fitted into various multiple cropping
 
patterns. He also gave an account of the selection of lines of
 
Lathyrus sntivus with low neurotoxin content as well as the screening
 

of germ plasm of different pulse crops for field resistance to
 
disease. 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 l000+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, Atylosie scarabaoides.
 
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 best 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 hererotic vigour suggesting appreciable additive
 
genetic variance. He also discussed the future biaeding 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 varieties. Yellow mosaic
 
and leaf spot were the important diseases noted on kharif mu.
 
Dr. J.P. Srivastava presented the work done at JNKAV, Jabalpore
 
in arhar, mung, urd, cowpea, bengal gram, pea, lentil and khesari.
 
In addition to varietal trials under different agronomic conditions,
 
Dr. Srivastava reported on the performance of some new strains as
 
well -3 new genetic stocks including collections from different
 
parts of M.P. In mun and urd selection was made in the genetic stocks
 
for earliness, disease resistance, plant type, pod length and
 
synchrony of fruiting among 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 ,arictal trials on mun and urd carried
 
out'during 1968.kha.if at Nowgog inAssam.
 

vi 
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Monday. 3rdbru- ,ary
Afternoon Sossion
 

ACROWMY--

The sessihn presided ovar by Prof. S. Sen and with Dr. S.L.Choudhury as c6Avznor commenced witn introductory remarks byDr.Jobcrt-J ; Nvis (USAID/RPIP) on the nature of coordinated
agronomic'rLaij; Dr. Davis said that though the term 'coordinator'
 may be reservd* for the 
twu overall coordinators, senior scientists
 
ineach di-cipline, should and actually do function as coordinators

within their reipective disciplines. The expeditious coordination
of thu-countrywide effort on pulses by the grvup at the centre is 
a substantial contribution to this venture. He emphasized 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-confrern.e.. He further pointed out that at present agronomy
trials were'being conducted only at a few locations and that
participatioh from more locations was desirable and should be sought
within the frame work of limited resources at the centre.
 

Results of agronomic investigations on pulse 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 P20 5 @ 25 kg./ha. significantly increased the ccatrol
yield of 12.9 q/ha. by about 3 q/ha. to 16.2 q/ha. Higher levels
of this nutrient alone or in combination with N and K were found


.ineffectiue. i. benefiting the yield further. Methods of application
(surface and deep placement) gave about the same yield. 
No material
 
dfference in yield was observed when the row and plant spacings
Vere 9riea. Inoculation of the seed also fialed to influence the
*gr n yield.
 

2.-Peas: Yield data from Hissar and Pantnagar locations

showed that the-crop yields maximum when fertilized at the rate of
50 kg./ha. each of N, P205 and K20 with rows spaced 45 cm. andplants 10 cm. 
part (33.2 q/ha. at Hissar and 18.4 q/ha. at Pantnagar). 
 Other fertility levels and spacings tried significantly

reduced the grain yield.
 

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

interpreteti6n.\• 

4. S mu__: An early March trial__ar on the water needs ofsummer mun_ at:, Delhi suggested two irrigations as Ehe optimalrequi:ouent o ~th#,crop. Increase in water supply beyond this only

reduced the yield. Inoculation of 
the seed proved ineffective.Foliar and soilIapplications of phosphate raised the yeild level.

Spacligs-fer:ility trials with three mun 
varieties at.Pantnagar,
Hisser and Kanpur failed for want of irrigation. At Delhi varieties

J-781 and Ti niso succumbed to diseases. Only Puss Baisakhi
variety mu-ured normally. No substantial yield differences werefound among either fertility levels or row and plant spacings butthe yeild trends were consistently in favour of 20 cm. spacingbetween 'roWs and 5 cm. distance between plants. The yields ranged
from 6 to 10 qlha. 

51.Kharifmung and urd: 
 During this main season, trials were
conduOed o'n'borth crops at Delhi, Hissar, Ludhiana, Kanpur and PantNagar. The treatnents consisted of three fertility levels, (0, 50,and -.100 kg./ha;. cach of N, P and K), three row spacings (15, 25 and
30 c.) ndt3ee.inter-plant spacings (2.5, 5.0 and 7.5 cm.) for 

vii 



both crops for short-term varieties. For long-term crop varieties
 
the row and plant spacings, wre 30, 45 and 60 cm.and 5, 10 and 15 cm. 
The mung crop failed at all locations due to disease and other 
factors. Useful yield data for urd could be collected at Hiasar 
only. At this location tha variety T.9 yield& a maximum of 11.8 
q/ha. with a spacing of 15 cm. between rows an, 7.5 cm. between 
plants. With this spacing the yield of 5.8 q/ha. of the unfertilized 
crops also increased 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 mung, cowpea and arhar:
 

Eight herbicides were tested in varying concentrations ana
 

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 hecessary for
 

drawing conclusions. Prof. V.S. Mani spoke on the need of correct
 
use of the techniques for their effectiveness.
 

7. Pigeonpea (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 bi in agree
ment with those obtained last year - that is, the crop yielded
 
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 account of an early October storm and the average yield was only
 
20 q./ha.
 

8. Effect of ridge planting: The ridge planted crop (T.21)
 

atDelhi yielded substantially and significantly more than the crop 
plarted on flat lands - 27.1 q/ha. and 21.1 q/ha. respectively. The 

narrower inmr-plant distance of 20 cm. also yielded significantly 
higher (26.2 q/ha.) than the usual distance of 30 cm. (18.7 q/ha.). 
These are useful findings and may be tested further for confirmntion.
 

9. Effect of Farm-yard Manure and Phosphorus:
 

In a 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(Fl), 30(F2) and 45(F3:
 
tonnes/ha. and the P205 level consisted of 33.3 (PI), 66.7(P2) and
 
100"(P3) kg/ha. There was a control treatment. The results are
 
tabulated below:
 

.Yield in a/ha.
 

P1 P2 P3 Av. for F
 

FI 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
 

Control : 12.1 ± 0.91
 

S.Em for F and P ± 0.52 Interaction: NotSt8.
 

C.D. at 5% 1.55
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The results indicate that on light sandy Toam soils the crop

responds admirably to both manure and phosphate applications.
 
Increasing levels both of manure and phosphate upto the highest rates
 
tried gave significantly higher yields and the combination (P3 F3)

yielded the maximum of 31.2 q./ha. in comparison with the control
 
yield 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 Pant NaRar:
 

Dr. M.C. Saxrna reported the results of crial or.unt and
 
arh_! conducted dLuring 1967-68. The mun varieties tested in the
 
main khari season showed no substancial 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 also did not produce
 
noteworthy differences 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 arhar (T.21) it was found that earky planting

(5th June) yielded significantly more (19.5 q.) than late planting

(19th July) which gave only 12.9 q/ha. Planting rate of 60,000
 
plants/ha, also gave a significantly higher yield of 17.7 q/ha. than
 
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.
 

i1. Experiments at University of Kalvani:
 

Prof. S. Sen reported the results of two years' trials on pulse

varieties undertaken at Kalyani. It was observed that T.2, T.44 and
 
T.51 of mEung yielied much higher (3-10 q/ha.) than the local varieties 
of Sona mung and B-1(2-3 q./ha.) in about 90 days. Similarly, Hash-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 Jabalpur:
 

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.
 

Sumarising the research work in agronomy conducted during the 
year Dr. S.L. Choudhury 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 disease. 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 Mnua, 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.H. and phosphate applications; (4) that very soon we may be able
 
to recommend a chemical herbicide to tackle the weed problem in 
pulses and, (5) that early planting (end-March) of smmier munR almost 
doublis the yield so far obtainable. He observed that researchers in 
pulsa Agronomy were devoting their best effort in seeking and leering
and that they intend to spend no more time for this process than
 
was absolutely essential.
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Work on icrobioloo v: 

Dr. i.11. Grsh.m, xxpart from Australia, addressed the meeting
 

and indicated the important areas of bacterial inoculation of legume
 

He pointed out that in conducting experiments
which needed attention. 

in pots, extreme care is necessary to ensure that temperature 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 s.trains: Mutants
 

of efficient strains capable of resisting strains of rhixobiophage
 

were obtained by exposure to phage as well as by UV treatment.
 

UV induced as well as phage-screened resistant cultures were tested
 
The phage-resistant
in pot experiments as well as field trials. 


strains gava better nodulation especially in groundnut.
 

Dr. A.N. Sen reported on the toxic effect to Rhizobia of
 
The quaxitum of inhibitory
diffusates from gram and pea seeds. 


effect of the diffusates 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 survtval of
 

the bacteria and also gave appreciable increase in 3rain yield
 

over inoculation of unsoaked seeds.
 

Tuesday, .4th February: 

Forenoon Session
 

PLANT PATDIDGY: 

Dr. S.P. Rychaudhury, Head of the Division of Mycology and
 

Plant Pathology, I.A.R.I., chaired the Session, and Dr. J.S. Grewal,
 

Plant Pathologist acted as the Convenor. Altogether nine papers
 
Dr. Khare from Jabalpore gave
were presented during this session. 


report on screening for resistance to gram wilt under field
 

conditions. H. pcinted out that gram wilt is a complex disease and
 

several pathogenic organisms like Rhizoctonia sp., Oporculella
 

pedwickii and Sclorotia rolfsi. are associated with it.. He reported
 

that variety Tl had the highest percentage of infection.- Incidentally
 

he also mentioned about wilt of lentil and rust on Lathyrus. None
 

of the lentil varieties was resistant against wilt and in case qf
 

.Lathyrus rust, out of 119 lines tested, one was fouhd to be,..,.mmune..
 

and 26 were susceptible. He also mentioned about blight 6f
 
on which work has been initiated
 

a 

Lathyrus caused by Carcospora sp. 

at Jabalpur.
 

The next paper was by Drs. G.S. Verma and H.N. Verms 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 includifig studies on aphid vectors
 
and properties of the 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 maintained by him in respect of varietal resistance and 
also strain variation. Out of 75 collections tested at IARI for
 
resistance to arhar wilt, he reported lowest incidence of 5% in
 
variety NP (W.R)15. He also mentioned about Pythi=um stem rot, a
 
new disease of arhar and projected slides to show the symptoms
 
differentiating it from wilt. Dr. Grewal also spoke on gram blight
 
which is a very serious disease in Northern India.
 

Dr. Floyd J. Williams reported that seed treatment of mui
 
and urd were not significant statistically over control at the 
threelocations. He informed that seed treatment of cowpea with
 
Captan increased the germination at all locations. Dr. S.P.
 
Raychaudhury mentioned the possibility of detection of seed 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 mosaic 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, (ii) alfalfa mosaic
 
vIrus, (iii) cucumber mosaic virus, (iv) pea leaf roll virus. 9e
 
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 Varms 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 Choanephora
 
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 ao. The.
 
meeting ended with vote of thanks to the chair.
 

ENTOMOLOGY:
 

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

Papers 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. H.G. Ram Des Menon, I.A.R.I., stressed the need for correct
 
identification of insect species. He discussed the tremendous
 
similarity between Monolepta nigrobilineata and Madurasia-obscurella,
 
the two Ealerucid 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
 
species of grasshoppers which occur on pulse cropsb
 



Shri Sunil Kunar gave an account of some resistant varieties of
 
moonvurd and cowpea. Dr,. Bindra suggested that the varieties which 
have been found to be highly resistant to various pests may be taken up 
in the breeding programme. 

Dr. Bindra read a paper on the relative resistance of some 
varieties of Bengal gram to pulse beetles. The authors, Shri D.S.Gupta
and R.S.Kashyap from Hissar, studied the reaction of 10 varieties of
 
bengal gram to Callosobruchus chinonsis, a serious pest of pulses during 
storage.
 

Prof. K.E.Gibson, RPIP/USAID, read a report on the possibilities
of controlling losses due to bruchids by pro-harvest treatment. He stated 
that spraying the lentil crop with DDT + thiodan hs given a good check
 
of bruchid infestatioa. He based his observations on the catches of
 
bruchids as a result of sweepings made in treated and untreated fields
 

Shri S.R. Prasad gave an account of the control trials against

pests of m__g, urd and cowyea .with the granular-insecticide namely

phorate lOG, Tenink and Disulfoton applied at the time of sowing. 
Highest doses of these insecticidqs 8 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, Melanagromyza obtua
 
Coq.
 

Prof. Gibson, speaking on pest problems stated that the biology

of bruchids on pulses and of pod borer on gram neLd to be studied. He
 
stated that foliar application of thiodan has proved very promising 
in reducing he population of lepidopterous larvae and bruchids in
 
fields. Similarly, thiodan + DDT seemed to be promising for the control

of flea beetle. He stated that flea beetles are nocturnal pests and these 

cause serious damage to the foliage of pulse crops.
 

SUz
 

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

Prof. O.A. Krober presenting the results of the analysis 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 and green gram as well as a few varieties of 
cowpea. He pointed out the difficulties of testing cookability
objectively and also suggested that storage 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 and green 
gram, especially the methionine and tryphophana content. Methionine 
content ranged from 1.28-1.81% in urd and from 1.21-1.66% in u 
and tryphophane content from 0.73-0.91% and 0.56-0.73%respectively. 

The problem of nourotoxin in Lathyrus sativus (khesar ) was 
discussed by Dr. B.M. Lal and Shri Y.R. Norkar. Dr. Lal reported on 
the screening of a large collection of germ plasm and isolation of 
certain genotypes with as low as 0.1% or less BOAA content. Shri
 
Norkar reported his attempts to induce low neurotoxin content in 
four comnrcially grown varieties of khosari. His results indicated 
that it might be possible to isolate strains with low neurotoxin 
content. (ca. 0o15%) in these strains. He reported that this appears
to be quantitative trait and suggested recurrent mutagonic treatment 
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could help evolve strains with the toxin content firthor reduced. 

The Ohairman in his concluding remarks stressed the importanoe
 
of available protein as also aminoaid composition of the protein. The
 
question of the presence of trypsin inhibitors also needed attention.
 
Another important aspect referred to was the difference in digestibi
lity of different pulses. Dr. Gopalan said that this appeared to be
 
related to the carbohydrate moiety and suggested varietal differences 
in digostability should be studied. With regard to lathyrism caused 
by khesari dal the chairman referred to the reports about the associa
tion with manganese intake and retention. Answering question raised by 
participants, he said that the ill effects of khesri dal did not 
appear if the dal did not exceed about 1/3 of the diet intakb and 
suggested that even low toxin strains will be useful if toxin-free strains 
were not available. Processing of the dal, such as parboiling 
appears to render it harmless. 

Tuesday. 4 th February: Afternoon Session 

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

Dr. Williams of the R1IP/USAID initiated the discussion with an 
account of the problems met with in breeding for disease resistance in 
plantsp especially those which arise from the capacity of the pathogen
 
to mutate or otherwise undergo genetic alteration. Led by Dr. Joshi,
 
the group then considered details cf the programme of breeding for 
resistance important diseases of pulse crops to be taken upmin the 
next yearp -,pocialy those about which sufficient pathological and 
genetic knowlwedge was available. 

1. scochyta blight of bengal rem 

It was decided that resistant varieties (F.8, E.C.26446, E.C.26414 
B.C. 2635, E.C. 26429) should be tested at Punjab, Haryana, West Bengal 
and Bihar for reaction to locally occurring races. This would need about 
40z. of seeds of each variety. It was also decided that the reaction 
of these varieties to different isolates under epiphytotic conditions 
both under field and laboratory conditions should bb obtained. Dr. Satish 
Chandra, Economic Botanist, Gram (Hissar), agreed to send (a) about 30 
seeds of each of the blight resistant varieties to Dr. Grewal of I.A.R.I 
immediately and (b) about 200 seeds of the blight resistant varieties 
after harvest to Gurdaspur, Pusa (Bihar) and Berhampore (W.Bengal). The 
seeds of these could be multiplied in the off-season in Irn and 4 oz.
 
made available to the Coordinator. 

The need for conducting genetic studies wasaalso 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 F 2 seed could be distributed to 
various areas for testing. 

It was also decided that the entire germ plasm of gram available 
should be subjected to artificial epiphytotic using a mixture of 
available blight cultures and it was decided that this should be start
ed this season (1968-69 rabi). 

2. rhar wilt: In view of the fact that varieties like NP(WR)15t 
and 8.003 which were resistant at one location were reported to be
 
susceptible at other locations, it was considered likely that physio
logical 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 soils at different locations and also in the laboratory 
when inoculated with isolates collected from different contres. 



Varieties: 1 kg. of seeds (harvested from pl&-ts grown in 
isolation) of: T.21 ( to be supplied by Dr. S.S.Saxena), N.148 and 
0.11 (Shri Tatwawadi), F.18 and B.7 (Dr. D. Muklerjee) N.P.(WR)15,
 
(Dr. D.P.Misra) ,tylosia species (Dr. J.P.Shrivastava, V.R. Gadwal
 
and Dr. L.M. Jeswani) to be scnt so as to reach Coordinating Unit,
 
Delhi not later than 15th April. Dr. Joshi suggested that
 
Dr. L.S.S. Kumar and Dr. R.D.Cruz might have seeds of Atylosia spp.
 
and .requested Shri Tatwawadi to contact them.
 

Locaticns: Kanpur (Dr. S.S.Saxena, Parbhani (Shri Tatwauhdi), 
* Berharmporc (Dr. D.Makerjee) and Pusa (Dr. D.P.Hisra)
 

c, wilt sick soils. 

Laboratory evaluation: Dr. J.S. Grewal, IMI
 

Urd yellow mosaic: Donors of resistances Mash 1-1# Mash 35-5 
* Mash 48.
 

Agronomic bases to be used in crosses: 
Typo 9, T.65, No.55, Mash 35-5, 
Khargaon-3, Gwalior 1S, Mish 1-1 

Susceptible checks: 

Sindbkheda 1-1, Khargaon-3, N.2121 D.6-7, No.55.
 

Locationo Kanpur, Gurdaspur, Delhi, Berhampore, Pusa (Bihar). 

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

Wednesday. 5th February. 1969: 

Morning Session: The workshop divided itself into six working 
groups, one each for the disciplines of Plant Breeding and Genetics) 
Agronomy, Plant Pathology, Entomology, Microbiology and Food quality. 
The working groups considerod the action taken on the recommendations 
made in the last (second) workshop and the work done in 1968-69 and 
formulated suggestions regarding the work to be done in the next year 
as also the staffing of the Project. 

Aftcrnoon Session: The reports of the six working groups were 
presented by the respective chairmen. Those were discussed and 
amendments suggested wherever necessary. The finalized report of the 
proceedings of the working groups are attached. 

In his concluding remarks, Dr. Joshi emphasized the salient 
points arising out of the considerations in the working groips and 
emphasized the need for a vigorous effort to implemelit their recommen
dations as closely as possible. 
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Proceedings of the working group on Plant Breeding and Genetics held on 
'Wednesday. 5th February at the Genetics Division. 1. A. R. I. D e 1 h i 

Prepen 

Drs A.B.Joshi, Chairman
 
Dr. P.H.van Schaik
 
Dr. K.H. Evans
 
Dr. K.B. Singh
 
Dr. S.S. Saxena
 
Dr. J.P. Shrivastava
 
Dr. L.M. Jeswani
 
Dr. D.P. Misra
 
Dr. S.N. Joshi
 
Dr. R.0. Misrs
 
Shri P.Venkateswarlu
 
Dr. P.C. Doloi
 
Dr. VoR. Gadwal
 
Dr. L.G. Kulkarn±
 
Shri S.S. Rajan
 
Shri S. Ramanujam
 

There was brief discussion about the germ plasm collection. 
Dr. Evans and Dr. Gadwal of the RPIP/USAID reported that the ar 
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 MM germ plasm was to be entrusted to Dr. K.B.Singh 
(Ludhiana) who should arrange to send atleast 100 gin. of cleanp viable 
seed per entry back to the coordinator. Similarly Dr. J.P.Shrivastava 
of Jabalpur was entrusted with maintenance of urd germ plasm. The 
qur ition of cataloguing the available germ plasm was also considered 
and Dr. Evans said that this work had proceeded to a fair extent in 
the case of arhar and it was hoped to have the same ready before the 

.next workshop. In the meantime scientists interested in receiving 
germ plasm might contact Dr. Evans. The need to obtain a greater 
variability of the related genus Atylosia was pointed out and it 
was suggested-that Drs. G.B. Deodikar, K.L. Mehra, R.D.Cruz and 
L.S.S. Kumar may be contacted. In considering screening for resistance 
to diseasep, the importance of wilt and sterility mosaic of AE& wal 
stressed. 

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
 
released varioties should, however, be given the accepted no. or
 
designation always.
 

It was decided that the following coordinated varietal trials 
should bb organized in the kharif pulses, Bu,urn d and arhar. The 
seeds of mung and mrd should be sent so as to reach the coordinatorp 
AICPIP# latest by 31.3.1969 while arhar seeds should reach by 1.6.1969. 
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ALL INDIA COORDINATED PULSE PROJECT
 

Coordinated Varietal Trials - 1968-69
 

A.ung (YOT) 

Early varieties Medium varieties 

Shining mung (Punjab) No. 30 Punjab) 
TO1 (U.P.) 54 (Punjab) 
T.2 (U.P. L.24-2 (RaJ asthan)
T.I.4 (U.P. R.814 (Rajasthan)

T.5 (u.P.) T.s.51 • (au.P.) 
Passa Baisakh± (IAI) P.18 (IARI)
B.1 (W.Benga) N.2.23 tIARI)
H45 (.P.) g.636 (Assam) 
Kziehna 11 (.P.) Hd.45 (M.P.) 
Khargaon-1 (M.P.' D.45-6 Gujarat 
Kopargaon-1 (Maharashtra 525 (AP.)
Jalgaon '/81 (-do- B.R2 

LOCATIONS
 

NO-I Early varieties so n in February-March 

Kanpur., Varaumsi, Hardoi (U.P.)

Berhampore, Ialda (West Bengal)
 
Nayagarh, Samba1pur, Aoraput (Orissa)
 
Dholi, Kanke, Purnea, Sahabad (Bihar)
 

M'T-2 Barly varieties sown in July 

Ludhiana, Gurdaspur, Hisser, Kulu (Panjab and Haryana)
 
Pantnaer. Kanpu", Etawah, Azamgarh, Charrora, Varanasi,
 
Hardoi (TJ.P)
 
Kan1:e, Dhoii., Patna (Bihar)
 
B&rhampore, aIIda (W. Bengal)
 
Nayagarh, SambdIpur, Koraput (Orissa)
 
Jabalpur, Gualior, Khargaon, Raipur (M.P)
 
Baroda, Doessa, Kothara (Gujarat)
 
Badnapur, Arracti, DhuLia. Jalgaon (Maharashtra)
 
.arZda, Peddapuram (A.P.)
 
Jaipur, Sumrpur, Banswara (Rajasthan)
 
Delhi.
 

MCT-3- arly varioties sown-in August-Seutember 

Shillogani (Assam)'
 
llayagarh, Sunbalpur Korapur (Orissa)
 
Rajendranagar (A.P.)
 
Kankes Dholip Sabour, Patna (Bihar)
 

k&1=4 Early varieties sova in December 

Nayagarh, Sambalpur, Koraput (Orissa)
 
Tirupati, Tenali (A.P.)
 
Kanke, Dholi (Bihar)
 

MT-5 Medium varieties sown in July 

Ludhiana, Gurdaspur, Hisser (Punjab)
 
Delhi
 
Pantnagar, Kanpur, Etawah, AsamgarhCharrora,
 
Varanail Zacdci (U.P.)
 
Jabalpur, Gwalior, Khargone, ReIpur (M.P.)
 
Bardoa, Deesa, Kothara (Gujarat)
 
Madira, Peddapursm (A.P.)
 
Kanke, Dholl, Sabour, Patna (Bihar)
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3GT- Medium varioties sown in August-Sotember 

Shillongani (Assam)
 
Raipur (M.P.)

Rajendranagcr (A.P.)
Kanke, Dholl, Sabour, Patna (Bihar) 

MOT-7 Medium varieties sown in December 

Koraput (Orissa) 

B, Ur (ucT) 

Mash 1-1, 48, 35-5p 41-13, Mash 64
 
N.P.6, U.P. 14
 
Typo 9, 27, 65, 71
 
BR.61 and BR.68
 
Khargaon-3
 
No.55p Sindkheda 1-1p D.6-7
 
T.122 

LOCATIONS 

UCT-1 Sown in June-July 

Ludhiana, Gurdaspur, Hisser (Punjab) 
Delhi
 
Pantnagarp Kanpur, Etawahp Azamgarh, Charrora, Varanasi
 
and Hardoi (U.P.)
 
Pusa, Sabour, Kenke, Dholi, Patna (Bihar)
 
Bcrhamporo, MYadpi (West Bengal)
 
Samabalpur, Koraput (Orissa)
 
Bardoa, Jaxonagar, Dohad (GuJrat)

Badnapur, Amraoti, Dhulia, Jalgaon (Maharashtra)

Rajendranagar, Madira (A.P.)
 
Banswara, Kotah (Rajasthan)

Jabalpur, Gwalior, Khargaon (M.P)

UCT-2 Sown in Augmut-eptember 

Raipur (M.P.)

Berhampore, MaIda (West Bengal)
 
Shillongani (Assam)
 
Nayagarh (Orissa)

Tenali, Rajendranagar, Peddapuram, Tirupati (A.P)


*Kanke, Dholi, Sabour, Patna (Bihar)
 

UCT-3 December 

Tenali (A.P) 

C. rha (ACT) 

ACT-1 AVI varieties 

P.-4785, P-4758, P.4839 
T. 21
 
S.5, S.8, S.10 R.60
 
Khargaon-2 
N. 148 
St.1
 
1141
 
HissarLocations
 
Pantnagar, Varanasi, Kanpur
 
Stawah
 
Pusa, Kanko, Dholi, Sabour, Patna
 
Berhampore, Purulia 
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ACT-1 Barly varieties (contd) 

Shillongani
 
Jabalpur, Indore, Raipur
 
Baroda, Talod
 
Badnapur#kmraoti, Digraj
 
Nayagaih, Sambalpur
 
Rajendranagar, Peddapuram, Lam 

ACT-2 Medium varieties 

R.31 R.10, S.28. LI 
C-11, Gw.3

15-15 

13-7

P14.1
 

Pt..301
 

LOCATIONS 

Pantnagar, Etawah, Varanasi, Kanpur (U.P)
 
Pusa, Kanke, Dholi, SabourPatna (Bihar)
 
Berhampore (West Bengal)
 
Shiliongani (Assam)
 
Jabalpur, Indore, Raipur (H.P)
 
Baroda, Talod (Rajasthan)
 
Badnapur, Anraoti, Digraj (Maharashtra)
 
Nayagarh, Sambalpur (Orissa)
 

Ag- LteVaigie Lgcations 

T.7 Etavah, Varanasi, Kanpur (U.P)
 
6.103 Pusa, Kanke, Dholi, Sabour, Patna (Bihar) 
T.17 JabalpurpIndore, Raipur (M.P)
 
NiP.69 Baroda (Gujarat) 
7-S Nayagarh (Orissa) 
N.P. W)15 
R.7
 
1498 
S.29 
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Proceeding of the We.kinrroup in Laronomv constituted to recommend 
nrornme of rcsoarch for 1969-70 

Dr. D.P. Motiramani Chairman 
Dr. S.L. Choudhury Convenor 
Dr. S.S. Bains 
Prof. .Sen 
Dr. R.J. Davis 
Dr. Rajat De 
Dr. I.C. Mahapatra 
Dr. M.C. Saxena 
Dr. M.K. loolani 
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.Bapat 

A brief review of the recommendations made 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 zesults 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 programme of 
research for 1969-70. Full detailed designs and instructions on 
these triaIs will be soon prepared by the Delhi team and sent out to 
all participating institutes/stations/locations. 

The trials were categorised into two groups. Group A is maily 
for IARI centre. But participants were free to undertake any or all 
of these trials of interest to them. Group B is for all cooperating 
agencies.
 

Group A Triels: 

(a) Summer Season 

1) 	 Response of mung varieties to fertility levels and inter
row and inter-plant spacings. 

Treatments: 

Main plot (Varieties x row spacings) 

Varieties: VI 
available improved varieties to be used.V2 

V3 )
 
Row spacings: R1 - 20 cm.
 

R2 - 30 cm.
 
Sub-plot (Fertility level x plant spacings).
 

Fertility levels: 	F1 - Control 
F2 - 25 kg.N + 50 kg.P/ha. 
F3 - 50 kgoN + 100 kg.P/ha. 

30 kg.K/ha. as basal dressing 
if soil tests show deficiency. 

sx 



Plant Spaclngs: S, - 2.5 cm. 
- 5.0 am.S2 


S3 - 7.5 cm,
 
2) 	 Water requirements of summer mung 

Treat ents: 

Main-lot (Irrigation Schedules) 

10 - No post-planting irrigation
 
125 - Irrigation at 25%moisture depletion
 

150 - 50% "
 

175 - " 75%
 
Sub-plot (varieties)
 

V1 " available suitable varieties.
 
V2 -)
 

Fertilization: Uniform dressing of 25.kg.N and 75 kg.P/ha. 

3) 	Response of summer mung to soil and foliar application of 
phosphorus. 

Treatments: 

1. 	 Check 
2. 	 25 kg.P/ha. - Soil 
3. 25 kg.P/ha. - Foliar
 
4 50 kg.P/ha. Soll
 
5. 	 50 kg.P/h. - soil., foliar 
6. 75 kg.P/ha. soil
 
7. 75 kg.P/ha. -- j soil, J foiiar
 
ovc a basal dressing of 25 kg.N/ha.
 

4) 	 Performance of summer mung under different methods of 
planting on moderately saline soils. 

Treatn hts: Main plot (Methods of planting) 

M - standard methods, flat bed
 
M - Ridge planting
 

- Planting on one side of ridge

Planting on both sides of ridge

Planting in furrows
 

Su-lt(Inter-plant spacings) 
a 50 . . 

2 75cm. 

-	 10.0 cm.
 

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



(b) Kharif SeAson 

1) Respondse of pigeon pea (short term) to three population 
ratess :three row spacings and three fertility levels.
 

Population rates. 

1- 30,o0 plants./ha
 
R2 50,000 plants/ha.
 

R3 7o,0o0 plants/ha.
 

Rowing- sicinesg 

Sl,--- 30 m. 
S2 - 75 cm.
 
S3 -100 c*, 

FerIL.ty levels 

OI"25,--cg.N + 50 kg,P + 25 kgj/ha! 

2 - 50 kg.N +100 kg.?
 
. 1 75 kg.N +150 kg.P
 

2) spoi~t;of pigeon pea (short term) to three levels 
each.o N, P and K. 

TrEp mnt,
 

aiLe~ils of N - 25, 50 and 75 kg /ha.
 
bLevels of P - 30, 60 and 90 kg./hae
 

LW - 50 and 75 kg./ba.
e2p of K 25, 

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

3) RespqzAso of three short term pigeon pea varieties to three 
ratyes 4df population and three row spacings.
 

IneV21rnkv 

(a)Varieties - VI, V2 and V3 (available improved varieties)
 
.(b) Population rates - 30,000, 50,000 and 70,000 plantu/lia.
 
(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 plant beds,
 

Treatents 

Grops u__ and arh
 
Methocs: I - flat bed
 

N- -- Ridged bed
 

5) Reponse of pigeon pea to varying levels of farmyard manure 

and phosphate.
 

Treatmen.ts 
Combinations of F.LM. and P 

,-(a)Leveli of F -0,p 15 and 30 t/ha
 
((b) Levels or'P --25# 50, 75, 100 kg.P/haq
 

http:Treatmen.ts
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(6) Chemical weed control in 'khs'it pulhe crops 

Treatments:
 

pig pea and cowpeaCrops: Mr. urd, 

Herbicides: Amiben, BaL, Chloropic, Eptanp Knoxweedt 
Randox, Tillam, Treflan & Vernam at two rates 
each. 

Studies in the economics of I(7) 

pulses and mi lets.
 

Treatnts,
 

Pure crop of pulse (dw'arf ahr)
 
2 Pure crop of sorghum (CSH.1)
 

Mixed crop of arhar and sorghum in alternate rows. 
Mixed crop of and sorglum in reoriented close 
rows such that full population of each crop is acco
dated.
 

Fertilizations Adequate for both crops. 

(c) Rabi seasont 

1) 	Response of z
 
fertility.
 

Treatment s:
 

Main-ulot (varieties) 

V1 ) 
V ) Available number of varieties to be tested. 

Suyb-plot (Fertility levels) 

F0 - Control
 
Fi - 25 kg.N/ha.
 

25 g.N + 25 kg.P/ha
F2 
-Fj 	 - 25 kg.N + 25 kg.P/ha:
 

- 25 kg.N + 2A kg.P/ha.
 
- 25 kgW + 25 kg.P/ha.
] 5 
- 25 kg.N +100 kg.P/ha.
 

P7 - 25 kg.N .+100 kg.k/ + 2
 

This trial will also be cond 

2)"	Response of gram to levels a
 
application.
 

Treatmentp
 

Main-plot (Levels of phosphorus) 

F0 	- Control
 
- Z5 kg.P/ha.
F1 
-50 kg.P/a.F2

F 735 kg.P/ha
 

zdi. 



Sub-plot (Methods of application) 

M1 - Broadcast and mixed in 8-10 cm, top soil.
 

M2 -- Placed at plough-sole.
 

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

Treatmonts
 

1. Check
 
2.Treflan, 1 k.a. 
3.Eptam, 4 kg.. 
4. Tok E 25, 4 kg./ha.

.5. Amiben, 6 kg./ha. 
6.Knoxweed, 4 kg./ha.

7. Lasso, 5 1./ha. (worked In) 
8. lasso, 7 1./ha. (worked in) 
9. lasso, 5 1./ha. (not worked in). 

(The above chemicals will be used in some combinations also) 

10. Hand weeding. 

(a) 	Response of three pigeon pea varieties to three rates of 
population and three row spacings. 

This trial will be conducted at I.A.R.I., Delhip
Jabapur, Hyderabadp Kanpur and Pant Nagar. 

Tzectinente 

V1 --. ,21
V2 - P.4758
 

-- P.4785
 

Pogglatil rae 

Ri- 30,000 plants/ha.
 
R'a- 50,000 plants/ha.
 
Rj- 70,000 plants/ha.
 

Bey spacint.
 

Si - 50 cm. 
S2-	 73 cm, 

8 -100 cm. 

Fertilizations Uniform basal dressing 6 30 kg.N + 80 kg.P 
+ 30 kg.K/ba. 

(b) 	 lsponse of pulse crops to three levels each of N, P and K 
vith and without inoculum. 

Treatments 

Nutrient kg./ha. e ves 
Nittrogen 0 50 100 Inoculum
 
P2 0 0 50 100
 
Ii0 0 50 .100.
 



This .'rial will be conducted at locations shown below for crops 
and varieties noted agaist each: 

Locations/wrietios
 
crop UR MI jJABAL. I JLUDHIA IH IRKALYAIIVARA-

Arhar T.21 T.21 Khargaon-2 - T,21 T*21 M.7 T,21 
MMg T.2 T.2 Hyb.45 J.781 T.54 T.2" - - T.2 T*,2 

T.54 
UMd T.9 T.9 T.9 1-1 1-1 T.9 - -"T.9 T.65 

Gram G.24 G.24 o.62-404 G.24 - T.3 T.2 BRE1 736-1T.j
 
Peas T.163 T.163 T.163 T.163 - T.163 - -

Lentils L-9-12 L-9-12 - - L-9-12 T.S - B.62 

(o) Response .c gram to four levels of fertility and three spaoing
between end within row. 

TrXamen_.s 

F -- Control 
. -30 kg.N + 5b kg. P+ 50 kgo/hae


F -100 kg.N +100 kg.P +100 kgeK/ha

F - Inooulum + 100 kg.P
 

u .b--ot(Between and within row spacings) 

Botwecm r Within ro 

R1 -- 20 cm. S- 5 cm.
 
R2 30 cm. S2 -- 1Oca.
 
B 3 - 40 c. S- 1 ca.
 

(d) Chemical weed control inpulse crops.
 

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

Troatnent
 

1.Control
 
2.Handweeding

3. Treflan @ 1 and 0.5 kg./ha. 
4. Eptam 0 1 and 0.5 kg./ha. 
5. Eptm + Treflan 6 0.5 and 0.5 kg./ha, 
6.Prorazine 0 0.5 and 0.25,Z k/ha. 
7. Linrou Q 0.5 and 0.25 kg./ha. 

ZdOv*
 



The Recommendations of the Word-p,Ornup on Hicrobiology which met on
 
the -5th February. 1969 in th Division of Microbiolops,
 

The following were trwsent: 

Dr. W&V.B. Sundra Rao Chairman 
Dr. 06A. Parker
 
Dr. P.H. Graham
 
Dr. P. Nandi
 
Dr. D.P. Motiramanl
 
Dr. Rajevnra Prasad
 
Dr. A.N. Sen
 
Dr. R&N. Rewari
 
Dr& P.K. Chhonkar
 
Shri YD. Gaur
 
Shri R.S. Bhatnagar
 

(1) The screening of different isolates of different pulse crops
isolated according to the recommendation of the Second Workshop Committee
is to be carricd 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) All the cultures which are collected different Centresp have
 
to be tosted with Ketolactase test in order to check if the Rhizobium
 
is free from cuntamination by Agrobacterium. Later these organisms -
Rhizobiun k e tcstcd by the Microbiologict in iot Culture and field 
trials. The uniform procedure is to be followed in conducting the 
field trials in different places. The Agronomist and other scientists 
may help in laying out the experiment. When the best strain is selected 
and recomendEd, it is to be included in the general agronomic trials at
the different centrcs. It is necessary to test that the nodules found
 
are 
mainly those formcd by the introduced organiia through sorological

test. Different centres may develop the serological testing unit.
 
Till then they m-y be sent to I.A.R.I. Necessary equipment for this
 
purpose is mostly av,ilable at the I.A.R.I and the Fluroscent attachment
 
to the microscope is being obtained. 

The uniform practice recommended is that in different rowsp the 
different strains may be used and nitrogen at different levels may be
tried. When high lvels are used they may be applied on two stages.
Uninoculated plant row may alternate with the inoculated ones. 

A basal dreasing of spperphosphate at the rate of 100 kg. P2 05per hectare mav be used. Wherever the plot is extremely differeht in
organic matter farmyard manure m-y be cded as per local practice. 

(3) It is felt that more stress be laid on _rhar, gram, Murd mang 
and pea. 

(4) Work on seed coat toxicity of different pulses may be continued 
with different varieties of pulses. 

(5) Root nodules of about 10 pramising strains of gram in the germ
plawn lines at Delhi may be surveyed. 



on February 8.Proccedins of the Plant Pathology Working Group which met 
1969 in the Division of Mycology and Plant Patholowy. 

Dr. S.P. Raychaudhrui Chairman
 
Dr. JS, Grewal Convenor 
Dr. F.J. Williams 
Dr. Ke.D. Paharia 
Dr. G.S. Verma 
Dr, .L. None 
Dr. .J. Kaiser 
Dr. M.N. Rhare 
Dr. .Ge Joshi 
Dr, P.N. Patel 
Shri T.K. Nariani 
Dr. D. Danesh 
Dr. Anupam Varma 
Dr. T.N. Sreenivasan. 

In the proceedings that were prepared last year, all the items 
the work done at various centres was assessed andwore considered and 

found to be highly satisfactory. The following points are of importance 
and the group felt that they should be brought to the notice in the 
Plenary Session.
 

(1) Gram wilt: Studies on the effect of soil temperature, salinity 
and disease interaction could not be carried out due to lack of 
glasshouse facilities and unless the same is provided in the immediate 
futuro, it will not be possible to do this important work. The screen
ing of the germ plasm for field resistance will be continued at Delhi 
and Hisser. 

(2) Virus diseases of-mm and urds 

It was felt that Breeders should continue crossing of available 
resistant varieties and germ plasm with agronomically desirable ones 
and pass on the progenies to tho Plant Pathologists at Delhi for 
further testing. Howeverp for basic work of transmission and deter
mination, identification of the virusesp the group felt that the 
work should be done only at three centros, under the supervision of 
trained Virologist, where currently active work is going on in 
respect of virus diseases of pulse crops and these contres areUPAUp 
Pantnagar, Botany Department, Lucknow University; Division of Myolog 
and Plant Pathology, IARI, New Delhi. 

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

(4) rhar wilts The work already being done at Delhi will be continued. 

(5) Coordinated Fungicidal Trials 

(a) S ed trentments Since reports were not received from all the 
locations listed last year, it was decided by the group that those who 
are interested should take up this work so that we may not lose time 
and it was decided that the work on seed treatment on munp, urd, and 
cowpea will be conducted at Jabalpur, Pantnngarp Lucknow Universi1ty,
Ludhiana and Delhi, 
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(b) Sprayi.n trials: It was decided by the group that at least
for another yoar spraying trials should be continued at Pantnagarp

Jabalpur# Ourdaspur, Hardoi mid Delhi.
 

(c) Soil troatm6elt: Exporimcnts will be continued at Pantnagci
and Delhi. 

(6) Bacterial Blicht of munp: The work will be continued at the
Division of Mycology and klant Pathology, I.A.R.I., New Delhi.
 
(7) Detection of known seed borne viruses in the pulse crops by

seroloaical and vrrious other techniques: 

The possibility of dotecting known seed borne viruses-in pulsesby various methods will be worked out in the Division of Mycology and 
Plant Pathology, I.A.R.I., New Delhi. 

(8) Soed auZuv: It is unfortunate that for certain rensons, seeds
of pulse crops wcre not supplied to the Pathologists at their request.
Unless seed is regularly supplied by the Coordinator work could not becontinued uniformly at all the centres. It is, therefore, essentialthat supply of seed be maintained regularly. Dr. F.J. Williams has
kindly agreed to be incharge of this aspect on behalf of plant

pathologists.
 

Last year it was decided by the group that 100 gm. of each variety
of all pulses grown under the Coordinated trials at different locationsshould be made available to Dr. F.J.Williams for sending to Dr. PaulNeergaard, Chief of the Seed Pathology Institute for Developing
countries where work on 
 seed health testing is being done at interna
tional level. 
 So far only one sample has been sent through thecourtesy of Dr. Y.L. Nene. The group, however, felt that it will bemost essential and in our own interest that each Breeder from his own
centre should send 100 gm. of pulse seeds to Dr. F.J. Williams atNew Delhi for this purpose. 

Staffing pattern
 

The pathologists group has been very grateful to the Indian Councilof Agricultural Research for sanctioning one senior class I pathologistsupported by two senior research assistants at the two regional researchcentres at Hyderabcd and Jabalpur and one junior pathologist at each ofthe 4 regional stations. It is most essential that these posts shouldbe filled up as early as possible in the interest of pulse work.addition, the group strongly felt that since the work 
In 

is considerably
increasing at the I.A.R.I., New Delhi and currently there is only onePlant Pathologist in senior class I grade supported by one SRA(althouh 2 have been sanctioned), it is most essential to have at
least one junior pathologist added to this group. It is also essentialthat like other Coordinated Projects for this important discipline, inthe Pulse crops the Senior Class I Pathologist located at Delhi, whois virtually coordinating the pathological work throughout the countryin collaboration with Dr. F.J. Williams be kindly given an additionalallowance of R. which should be account150/- taken into as additional
special pay and as is currently in practice for other All India 
Coordinated Projects as well. 
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Recommendations of the Entomuloinr work rcroup for Progrormo evaluation 
c D nrcnii. which met on 5.2.69 under the coordinated puls prjoct 

Dr. 0.1. Bindra Chairman 
Shri H.P. Saxena Convenor 
Dr. A.R. Sheshadri 
Dr. 1.G.R. Menon 
Prof. K.Es Gibson 
Dr. P.D. Srivastava 
Dr. M.G. Jotwani 
Shri G.R. Sethi 
Shri P.B. MukerJee 
Shri J.P. Singh 
Shri J.S. Naresh 
Mr. Kari Kma90 
Mr. Shannon W.Wilson 
Mr. H.D. Vasu 
Shri Sunil Kuar. 
Shri S.K. Prasad 
Shri P. Sircar 
Viss A.Phokela 
Shri A.K. Raim 

It was noted that now all the positions provided at the Headquarters 
have been filled. However, in spite of repeated recommendations made at 
the last two workshops, no entomolo4cal staff has yet been provided at 
the regional centres and sub-centros. The group felt that even though 
some research work on insect pests of pulse crops had becn initiated 
recently at P.A.U and U.P.A.U., in order to handle the many entcmologi
cal problems, it was absolutely necessary to provide entomological 
staff at the various regional centres end sub-ccntres on the lines 
recommended during the £irat pulse workshop held in Mlarch, 1967j as 
umdort 

a) Additional staff to be pr 

Senior Research Assistain 
Fieldman
 

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

Intom .. ... .
 

Sonic
 
Field--
L4bratory Attbndant 

a) Staff to be provided for, er.ch of the sub-centres 

Entomologist Class nI
 
Research Assistant
 
Laboratory Attendant
 

Prop-oss g virk vis-a-vis programe suuestod for the year 1968-69 
and future Programme. 

An experiment has been started to determine the intensity of 
post infestation in gram and pea sown at fortnightly interwvls from 
15th October to 31st January. Observations are beiig reoorded at 
woekly intervals. So far, only aphid (Ahis oraccivora) has boen 
noticed on gram and pea leaf-miner on pea. 



It was decided that observations n this Experiment should be 
continued and detailed information on the incidence of other pests 
and their natural enemies should be collected. 

Themethods of recording observations will be as follows: 

a) Ati: The percentage of plants infested and the populati_ 
counts of aphids on 5 plants selected at random will be made. The 
population, the number end stegos of different predators as well as 
percentage of mummified and fungus affected aphids will also be noted 
on these five plants.
 

b) Cut-worm: The number of plants cut as well &s the number of 
branches cut will be counted and the number of branches per plant 
will be estimated by counting the branches of five healthy plants 
taken at random for computation of the damage on uniform basis of 
plants destroyed. These observations will be on the entire plot basis. 

c) Gram-crttrpillar. The number of caterpillars together with 
their stages of growth will be recorded in five randrn samples of one 
sq.m. each. The cocoons of parasites will also be counted. At 
harvest the percentage of pods damaged and loss on the basis of 
number and weight of Lwains will be determined by taking 10 plants 
at random in each plot. 

d) Semi-looper: The population of this pest will be recorded in 
the same manner as that of gram caterpillar. 

e) Pea pd borers Pods of 10 plants taken at random will be 
examined to determine (i) the percentage of pods infested (ii) the 
percentage of seeds infested (iii) the percentage; of loss in weight 
of sceds. 

f)P lenf-mqrt In five randomly seleocted plants the 'ercentage 
of infested leavos, the number of larvao, live puparie and empty 
pupariae per leaf will be determined. The extent of parasitisation 
will be atudied by ruwoving leaves containing 50 pupariac and 
examining thm for emergence of parasites in the laboratory. 

Kharif pulses
 

For the kharif season it was deciied that Baisakhi muand iUa 
Pha=,un co1pca should be used in similar tripls beginning in April. 
In addition one recently recommenaded variety of mung (T.21), cowpea 
(Nsa Baisakhi) and urd T.9 should be included in a similar trial to 
be carried out in the regular khLi season. 

The observations on post of kharif pulses will be recorded as 
followsI 

a) Galcrucid beetle: The technique developed recently that is 
grouping into throe categories viz., 'Slight', 'odratet, and 'Heavy' 
will be used. Throe random samples each consisting of five plants in 
a row will be taken. 

b) Leaf-miner: The technique mentioned under pea-mineor will be 
used in this case also.
 

c) Jas The number of nymphs and adults on one leaf from top,
middle and bottom of each of the 5 plants selected at random will be 
recorded soparatoly, 

Since the staff provided in tho project is very meagro it may be 
necessary to record the observations outlined above at 10-day or 
fortnighty intervals instead of weekly intervals, It would be 
necessary to provide additional staff so that the observations could 
be more frequent and detailed,. If additional staff is not provided 
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±t may not be possible to carry out the work on all the crops end the 
work on urd may hav, to be posetoned. 

2. Bruchids The e.nerim(ntal work to explore the possibilities 
of controlling storage loss duo to Bruchid pests by pro-hazvest control 
opertion in the field whcrc infestation starts at least in some crops 
were undertaken on gram, lentil mid dry peas. It was reported that 
nine psticidal chemicals were compared with untreated check. In case 
of lentil only two sprays were applied while on gTam and peas three 
spreys were applied during December and Janunry. It was reported that 
some of the insecticides, prticularly endosulfan have given promising 
results. It is recomcnded that for the benefit of the pulse research 
workers the detailed report of the bxperiments should be included in 
the proceedings of this workshop. -

It w s decided that during the ycr 1969-70 two or three best 
material be tried on m in the khnrif season rn:3 arhar and lentil 
during thu rabi season. It was also noted that -the treatment of grain' 
with Brorzdan which has a very high LD5O value for mammals has proved 
to be very effective in checki.ng Bruchid infestation in storage. 
Si.nce mnlathion has also proved to be effective in some other labora
tories it was agreed thmt this will be included in future tests for 
comparison with Bromodan. It was further agreed that the samples 
of treated grains will be analysed for residucs of these pesticides 
through the Agricultural Chemicals Division of the IARI & P.A.U. 

It was also decided that in all the chemical control experiments, 
samples of seeds be analysed for pesticides residues and results be 
taken into consideration while maidng final recommendations. 

3. Screenini of varieties for pest resistances 

1) Field pests: It vas noted that in case of mong,d and cowpea 
100#104 rind 132 lines, respectively, wrre screened for resistnce to 
the galerucid beetle, jassid and leaf-miner. Currently, 361 lines of 
peas are being tested for their resistance to leaf-miner and pod borer* 
It was decided that the lines which were considered to be I slightly 
affected' together with the lines which have not yet been tested yet# 
should be screened in the coming year. 

ii) Storw'e pests: It was noted that 8 varieties of coupea, 12 of 
moon and 16 of urd received from plant breeding trials are being 
screened for thcir resistance to Bruchids in storagn. A detailed 
report of this may bo influded in the proceedings of this workshop. 
It was. further decided that in future all the varieties included in 
the coordinated agronomic trials m- be included in such studies. 

4. Lgainst the programme of Evolution of crop-wise control 
achedulo for growing pest free crops sf m ,.rd and cowpea, it was 
reported that of all the granular insecticides Thorate (Thimet) 10% 
granules at the rate of 20 kg./ha. proved to be most effective and 
kept the loss due to thc galerucid beetle at a low level for six 
weeks. It was decided that this experiment should bh repeated to 
work out the lowest effective dosage and to determine the economics 
of such treatments. Separate experiments for the chemical control 
of other pests of various pulse crops may also be undertaken. 

5. Regarding the item lidentification and filling up of important 
lacunae in our knowledge of biolo67 and bionomics of insect pests 
of pulse crops' it was reported that a critical sttdy of the 
literature is being done to identify the lacunae. It was decided 
that after the lacunae are identified, various institutions should 
be requested to take up the work on these items in addition to the 
work which can be taken up at the Headquarters of this scheme. 

http:checki.ng


6. Tho group reitcratcd last year's recommendations that thework should be done at the various reGional centres end sub-centres 
on the follving items 

a) The screening of lentil germ plasm for resistance to aphids
and pod borer at Ludhiana.
 

b) Screening of the red-grem germplasm for resistance to pod-fly
and the plumo-noth at Jabalporo. 

o) Screning of the germplasm of red-grn for resistance to podborers and pod bug end cowpea for resistance to aphids at Coimbatore. 

d) Screening of the: germplas" bf red-gram for resistance tofloUcr thrips nd of horso-gram for resistance to aphids at Bydcrabad, 

e) Scrcening of the germ plasm of red-gram for rasistanco to podfly and plume-moth at Varanasi. 

7. Thu -roup reiterated the last year's recommendation thatresearch work for evolution of cropwise control schedules for growingpeat free crops should be carried out at the different centres as
 
mentioned below,
 

aL1Edhiena: moong urd and lentil
 
b Coinbatore: Pea, red-gram and lentil,


Varanasi: Pea, red-gram and lentil,

d~Jabalporca Bengal gram and red-gram


Hyderabad: Red-gram and black-gra/green gram.
 

The Entomologist at the headquarters should address letters tothe entomologists of agriculturral universities/colleges at the centres
referred above in 6 and 7 for carrying out the programme of work on
the above two items so long as entomological staff at these centres

is not provided in the coordinated project.
 

8. Having noted that during the last kharif season cowpea,moong and 14 were badly damaged by the nematodes at different placesp
especially at N~ew Delhi, the group reiterates its last year's recommendations that a unit may be created in the Division of Nematology3IAhRI
New Delhi for carrying out studies on nematodes of pulse crops. 

9. It was felt that there is need for strengtheing the systematics section of Entomology Division of the I.A.R.I to render quick
identification service. 

10. It was felt that recommendations for pest control on pulsecrops should be given by the regional entomologists for their respectiveregions until more information is available centrally. alathion couldbe used for protection of seed, in storage end phorato granules (Thimet
1QG @ 10 kg./ha) for control of field pests. 



proccedings of the Working Grou on quality 

Dr. AKo Kaul 
Dr. LP. Abrol 
Dr. A. Austin 
Dr. B.sLal 
Dr. LPoGupta 
Dr. O.A. Krober 

We 	 rec9Mnd, 

1) 	That tho screening of genetic material for protein content 
bo continued. 

2) 	 That suit.ble methods of analysis be developed and evaluated 
for the detcrination of mcthionine and tryptophan in the 

3) 	 That high protein materials to be tested for methioulne and 
content.tryptophon 

4) 	That methods for the estimation of oookLng qulty in pulses 
be standardized. 

5) 	 That the work on screoning of I.thrus materials for 
lov neurotoxin content bo continuod and that a study be 
xade of the effect of environment end ginotype on 

6) 	That priority be given to the testing of nutritional quality 
of samples from the Coordinated Variety Finld Trials. 

7) 	That only sample of good soed quality and representative 
of the genetic materials being tested will be analysed. 
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Results of Coordinated Uniform Varietal .Trials on Pulses 
t196B-69) 

Dalijt Singh and R.B. Mehra 

Coordinating Unit, All India Coordinated PulsoeProject
Division of Genetics, Indian Agricultural Research Institute 

Delhi -12 

During this year a total of 75 trials were sent
 
for the three crops Moong, Urd and Corpea. Upto the time

of reporting, data from only 28 trials for the three crops
 
was received for statistical analysis. As such no firm
 
conclusions can be drawn. However, some broad indication
 
of the varietal performances are available. A brief cropwise
 
account of the results is given below:
 

(1) Moong (Green gram) 

Out of 28 trials laid in different centres results
from 12 were available for analysis. Those trials wore
 
conducted with a set of 20 varieties. Locationwise results
 
are given in table 1. All results but one showed significant

differences between the varieties. The best five performers
in descending order of rank were Hybrid-45 (7.61 q/ha.),

Rhargaon-l (7.06 q./ha.), Krishna-li (6.89 q./ha.), NP 18

(6.36 q./ha. ) and No.305 (5.65 q./ha. Except for Hybrid-45

and No.305 which were included in 12 and 11 trials
 
respectively the other three were included only in 2 
trials. Thereforo, no much reliance can be placed on the
 

.performanco of these three varieties. Hybrid-45 was 
statistically at par with the best performer in 8 out of
 
12 trials while No.305 was in this group in 2 out of 11
 
trials.
 

It may bo mentioned that some varieties not

included in the sot of 20 gave very good performance at
 
some places. At Dholi the varioty Moong Baisakhl was second

in rank and yielded 11.58 q./ha. (the general average for
 
Dholi being 9.11 q./ha.). Variety 14A-1-11 which yielded

2.08 q./ha. was the second best at Durgapura. The average
yield at Durgapura was 1.17 a/ha. 

The coefficient of variation in those trials
 
ranged from 10% to 102%, the mean variation being 35%.
 

(2) Uri (Black gram) 

Data from 11 trials out of 26 which were 
conducted wore received. Significant varietal differences were 
revealed in all the 11 trials. These trials wore conducted 
with a set of 16 varieties. Locationwise results are given
in Table 2. The first four varieties in descending order 
of merit werG No.55 (7.17 q./ha.), Mash 35-5 (7.02 q./ha.),
No.1-1 (6.94 q./ha.) and Khargaon-3 (6.89 q./ha.). The
 
performance of these varieties is not easily comparable;
While No.55 gave the highest yield, it was tried in 7 
centres and was in the top statistical group at 4 centres
while Mash 35-5 and No.1-1 were 2nd and 3rd in rank respective
ly they were in the top group in 8 out of 10 and 7 out of 
11 trials respectively. 

9he coefficient of variation for these 11 trials

ranged from 10% to 83% with a mean of 36%. 
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(3) Cowpoa
 

Out of 21 trials laid results were roceived from 
only five. Locationwise results are given in table 3.
 
Significant varietal difforences were obtained at all the 
five centros. ho total number of varieties were 10. To 
four bast yiolders in dosconding order of merit were
 
NP.2 (3.10 q./ha.), T.2 (2.77 q./ha.), K.11 (2.71 q./ha,) 
and J.C.10 (2.32 q./ha.). Ihe vriety K.ll was.in the 
top group in 2 aut of the five trials in which it was 
included and T.2 was in the group in 1 out of 4 trials in 
which it was included. 

At Nayagarh SEB-2 which was not included in the 
sot stood 1st with a yield of 6.18 q./ha. as compared to 
the average of 4.34 q./ha, at that place. 

he coefficient of variation ranged from 11% to 
64% with a mean of 34%9 



Table 1
 
Coordinated Trials of Varieties released by different states (Yield in Q/1a., Bank)
 

Crop: 3OoMw Year: 1968-69
 

VarietiesVardaie pME anaana 	 Thu'ga-Dur awah CWlior grI ue 	 DhoIU Naya- Coimba- OVER ALLoe IAkola I algaon MENRNK 

- Y R Y RIY R Y R RR 	 RI R RY R 

1. D-2-15 0.00 0 0.00 Q 0.00 0 0.00 0. 0.00 0 0.00 0 0.00 0 0.00 0 2.33 15 0.00 O.o, 0-7.62 8 4.98 12 
2. L45-.6 0.00 0 5.07 3-1.97 3 0.89 3 1.32 7 2.46 13 3.99 6 4,86 24 3.32 13 1.73 7r25 5 -.8.63 3 5.59 7 

. O.00 01814 , :9.02130.0712 1.71 4 3.0512 2.85f1 9473 5 8.43 5,1.43 4-,5-93 8 5.2414 46,3t15 
0.17 4.44 5'Z3.80 6 0.1711 0. 4 9 6.60 2 '5.24 2 10.C65 4 9.33 4 0.61 13:. ,"69 9 6.48 31 5-34 9 

5. T7'_) 0.21 7 1.4711 '9.51 12 0.21 10 U.'1 12 9.57 1 3.65 7 11.35 3 11.74 1.17 7 :t;"6 6 9.03 1 540 86. T-51 0.00 0 4.61 4 9.92 10 0.73 4 1.32 7 4.69 6 2.57 1.2 12.27 1 10.63 2 0.68 2 7.61 4 7.i' 9 5.64 6 
7. K.sfna-1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 5.97 8 0.00 0 0.00 0 7.81 6 6.89 3
8. Margaon-,,0.00 0.00 0 0.00 0 0.000 0.00 0 0.00 0 0.00 0 0.00 0 6.47 7 0.00 0 0.00 0 7.65 7 7.06 2 
9. Hybrid-45 0.7 5 8.32 1 31.81 1 1.43 1 0.27 13 4.73 5 5.58 1 8.57 1 9.75 3 1.46 3 9.91 2 9.01 2 7.61 1 

10. 24-2 2.191 2.79 7 11.88 8 0.64 5 0.2014 3.24 11 4.45 4 9.73 5 0.00 0 0.78 11 2.44 1 2.9718 3.7618 
1. 24-3. 1.602 2.67 812.09 7 0.52 7 0.00 0 3.53 9 4.11 5 9.73 5 0.00 0 0.57 14 2.411 3.1117 4.0416 

12. No.44 0.000 0.00 0 0.00 00.00 0 0.00 0 0.00 0 0.00 0 0.00 0 1.9117 0.00 0 0.00 0 0.00 0 1.91 20 
13. No.305 0.42 6 7.13 2 23.68 2 0.96 2 0.60 10 3.87 7 3.27 9 9.49 8 0.00 0 0.93 10 5.30 10 6.48 11 5.65 5 
14. BR-2 0.78 3 0.93 13 9.8011 0.29 9 0.00 0 0.00 0 3.25 10 9.26 10 0.00 0 1.41. 5 0.56 13 0.77 19 3.09 19 
15. J-781 0.00 0 1.85 9 10.21 9 0.35 8 1.45 6 5.74 4 1.67 14 5.33 13 4.22 3I 1.54 2 10.61 1 8.00 5 4.63 14 
16. Kopargaon 0.00 0 3.21 6 0.00 0 0.00 0 2.41 1 6.52 3 2.13 13 9.49 8 4.03 12 0.00 0 7.78 3 6.90 10 5.31 10 
17. RS-4 0.00 0 1.82 10 19.23 4 0.60 6 1.52 5 3.44 10 4.50 3 5.56 12 1.73 18 0.% 9 5.97 7 8.20 4 4.86 13 
18. ST-7 0.574 1.07 12 17.44 5 0.00 0 0.00 0 0.00 0 3.49 8 0.00 0 2.34,4 1.12 8 0.33 14 0.00 0 3.77 17 
19. NP18 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 6.63 6 0.00 0 0.00 0 6.08 13 6.36 4 
20. NP 23 0.000 0.00 0 0.00. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 5.21 9 0.00 0 oioo 0 5.06 15 5.14 31.1 
21. Sub.Var. 1 0.00 0 0.00 0 .0.00 0 0. 0 1.78 3 5.83 8 0.00 011.58 2 2.11 16 1.25 6 0.00 ,0 5-.03 16 
22. Sub.Var. 2 0.00 0. 0.00 0 0;00 0 0.00 0 0.60 10 0.00 0 0.00 0 0.00 0 5.0 10 0.00 0 0.00 0 0.00 0 
23. Sub.Var. 3)0.00 0 0.00 0 0.00 0 0.00 0 2.08 2 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
 

G.M. 0.80 3.25 15.41 0.57 1.17 4.71 3.62 9.11 5.62 1.11 5.59 6.37 
S .E. (M) 0.04+7 0.683 1.657 0.199 0.598 0.790 0.487 0.456 0.999 0.217 0.408 0.633 
C.D. O.14Sig 1.95 Sig 4.76 SigO.57 Sig 1.71 NS 2.27Sig 1.395ig 1.31Sig 2.87 Sig 0.62 Sig 1.17 Sig 1.79 Sig
C.V. 11.7 42.0 21.5 69.8 102.2 33.5 26.9 10.0 30.7 38.9 4.5 19.8 

Note: 	 Y refers to Yield; R referes to Bank;
 
Zero yield and zero rank against a variety indicates its non inclusion in the experimeut.
 

http:Margaon-,,0.00


Tale 2
 

Coordinated Trials of varieties released by different states (yield in 0/Ha. and Rank)
 

Crop: 	 Mlackgram Year: 	1968-69 

u ab ar-- na U.O. M.P Bihar lOrissa Mharashtra-
Varieties Ludhi- Hissar Gurgaon Etawah Gwalior Dholi Pusa Naya- Akola ia OVER ALLIurdsa-

r I arh 
S R Y R Y RY RY Y RY RY RY R Y R Y R MEAN RANK 
l ur iar 	 

..T-9 2.50 8 5.62 1 13.96 12 2.37 7 2.77 U 2.6316 8.57 10 2.07 1 0.00 0 3.25 14 4.30 11 4.80 13 
2. T-27 5.49 3 1,64 6 16.20 8 2.71 6 5.16 8 5.78 6 10.88 1 1.20 5 14.09 2 5.13 6 1.88 16 6.38 6 
3. T-65 3.19 7 0.64 8 16.15 9 3.07 3 8.71 5 7.26 1 9.49 5 0.66 10 14.90 1 3.61 13 2.19 24 6.35 7
.4.No.176 6 0.00 0 0.00 0 17t%4 5 0.96 12 2.46 13 3.83 16 4.63 16 0.23 14 0.00 0 7.13 4 4.79 7 5.13 125.No.212 0.00 0 0.00 (3 14.93 16 0.10 13 0.37 15 3.95 13 5.09 14 0.15 16 0.00 0 1.72 15 4.65 8 2.62 16 
6. D 6-7 0.00 0 0.00 0 13.96 12 1.35 1 2.62 12 4.21 12 6.72 12 0.33 13 0.00 0 7.80 1 6.35 2 5.42 1
7,. No.55 0.49 11 0.00 0 18.33 3 0.00 0 1.48 14 6.92 2 10.19 2 0.00 0 0.00 0 7.66 2 5.09 6 7.17 1
8. Sindhkheda 0.00 0 0.00 0 3-.14 15 2.34 8 3.30 10 3.85 14 5.09 14 0.18 15 0.00 0 6.82 5 4.54 10 4.70 15
9. BR-61 1.81 10 0.4910 16.71 7 0.00 0 0.00 0 5.20 U 6.25 13 0.66 10 5.53 6 1.55 16 0.00 0 4.78 34 
10. BR-68 2.29 	 9 0.51 9 17.88 4 0.00 0 4.45 9 6.76 3 9.03 7 0.70 7 7.38 4 4755 9 3.34 12 5.69 9 
1. Khargaon-3 0.00 0 0.00 0 20.O1 1 1.51 10 5.39 7 5.36 10 8.80 8 0.51 12 0.00 0 7.55 3 6.00 3 6.89 4

12. Mash-8 5.17 4 2.53 4 14.07 11 3.73 2 9.96 4 5.40 9 8.80 8 1.65 2 0.00 0 4.58 7 5.13 5 6.10 8 
13. Mash-35-5 5.63 1 3.03 3 15.99 10 3.02 4 15.62 1 5.68 7 9.96 4 1.58 3 0.00 0 4.13 12 5.52 4 7.02 214. Mash-41-13 4.55 5 1.87 5 18.67 2 2.19 9 13.28 2 6.30 4 9.26 6 0.68 8 o.00 0 4.27 U1 4.65 8 6.57 5
 
15. No.-1- 5.52 2 4.81 2 16.82 6 3.99 1 7.93 6 5.42 8 10.19 2 0.96 6 8.94 3 4.58 7 7.18 1 6.94 3 
16. NP.14 3.75 6 0.92 7 3.12.1/ 2.89 5 10.58 3 5.84 5 8.11 11 0.68 8 0.00 0 4.33 10 0.00 0 5.58 10 

17. Sub.Var.(l) 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 1.21 4 6.83 5 0.00 0 2.51 13 0.00 0 1
18. Sub.Var.(2) 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0,00 0 0.00 0 0.00 019. Sub.Var.(3) 0.00 00.000 0.00 0 0.00 0 0.00 0 0.00 0 0.000 000 0 0.00 00.0 00.000 0.00 0 
20. Sub.Var. (4) 0.00 0 0.00 0 ".,00 0.00 0 0.00 0 0.00 0 0.00 0 o.00 0 o.Oo 0 o.0O 0 0.00 0 0.00 0 

G.M. 3.67 2020 15.32 2.32 6.27 5,27 8.19 0.84 9.61 4.!9 4.54
 
S.E.(M) 0.176 0.915 1.805 0.700 1.283 0.748 0.546 0.27 1.748 0.395 0.5+9

C.D. 0.51 Sig 2.66 Sig 5.14 Sig 2.01 Sig 3.66 Sig 2.13 Sig 1.56 Sig 0.79 Sig 5.51 Sig 1.13 Sig 1.57 Sig
C.V. 9.6 82.9 23.5 60.2 40.9 28.3 13.3 66.1 31.5 16.0 24.2 

Note: 	Y refers to Yield; R refers to Rank
 
Zero yield and zero rank agaicut a variety indicates its non inclusion in the experiment.
 



Table 3 

Coordinated Triaij. of VAuieties released by different States (Yield in QAHa. and Rank) 

Crop: Cowpea Year: 1968-69
 

Puar ab IRajasthan1 M.P., Orissa Mnaras I
 
Varieties eurdaspur Durgapura i Gwalior Nayagarh Coimbatore OVER ALL
 

IY R ...Y R Y, R Y R ...Y R MEPI MANK
 

1. T.2 3.28 3 0.33 9 0.00 0 5.66 3 1.81 4 2.77 2 
2. K.11 3.96 1 2.57 3 _3.09 1 2.04 7 1.88 2 2.71 3 
3. K.14 1.88 6 0.70 7 2.35 2 2.63 6 0.98 8 1.71 7 
4. 5286-3 3.86 2 0.00 0 0.22 6 0.00 0 1.86 3 1.98 5 
5. RS.9 2.19 4 2.48 4 0.99 3 0.00 0 0.73 10 1.60 9 

*6. moshad 1.56 7 0.54 8 0.9+ 4 2.89 5 1.64 6 1.51 10 
7. Black eye-7 0.39 9 0.00 0 0.09 7- 5.84 2 0.99 8 1.83 6 
S. E.Ramzhon 0.4 8 1.32 5 0.49 5 5.15 4 1.09 7 1.70 8 
9. JC-10 1.90 5 2.6F 2 0.00 0 0.00 0 2.41 1 2.32 4 

10. NP.2 0.00 0 4.44 1 0.00 0 0.00 0 1.76 5 3.10
 

Sub.Va() 0.00 0 0.00 0 0.00 0 6.19 1 0.00 0
 
Sub.Var. 2) 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
 
Sub.Vart;(3) 0.00 0 0.00 0 0.00 0 0.00 0 .0.00 0
 
Sub.Var.(4) 0.00 0 0.00 0 0.00 0 0.00 0 0.01 0
 

G.M. 2.16 1.78 1.16 4.34 1.51
 
S..(M) 0.118 0.574 0.522 0 .508 0&137
 
C.D. 0.35 Sig 1.68 Sig 0.96 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 agairst a variety indicates its non inclusion in the 
e;periment. 



Progress in collection, Introductivn and
 
evaluation of g. mplasm of 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 aome crops, our collections are more 
complete then in others. In cowpeas, a crop of minor importance, we
 
have material frum about 50 countries. In pigeon pea we have more 
than 4,000 accessions, but most of them are from Indian sacos. 

In the past year, we have added a few new accessions. We have also
 
removed some duplicates which, probably offsets in niumbers 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 name or origin are being compiled. The
 
list is completed in pigeon peas, but not printed. An effort is being
maide to complete lists ia 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 cropo this data is very

limited. We have raised a very poor crop of cowpea (Iwould say no 
crop) in two attempts at Delhi. Our mung and urd crop this past kharif 
season were also failures. Disease, probably nematodes and other
 
factors made the past season's results very questionable.
 

A trial irrigated stmer planting failed except for a few mungbean
lines. The 1967-68 rabi season was somewhat better. Gram, Lathyrus
and lentils produced a crop in Delhi. 

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, .withthe present cold
 
storage facilities, but power is not available and the seed deteriorates
 
rapidly in the hot humid season.
 

With the poor 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, Varanasi and Jabalpur; these crops
looked good. Dr. Gedwal is going to givea 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 CETRE, RAJENDRANAGAR, HYDERABAD. 

V.R. GADWAL 
RPIP/USAID, HYDERABAD 

The work on pulses at the IARI Regional Research Centre, Hyderabad was 
started in 1967-68 mainly with red gram (Cajanu caan) germ plaam 
consisting of 5135 cultures. During the last workshop the ranges in 
the values of the several characters studied like plant height, days 
to flower, days to pod, days to mature, pod size, seed/pod and 100 
grain weight were presented (see following paper). 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 days) and 
P-4839 (good plant type; compact and bearing pods in clusters) were
 
considered as promising for further work. The progress of work this
 
year is outlined below:
 

SEED SUPPLY: 

Subsequent to the visit of several breeders last year, and on their
 
and other individual requests, the following number of cultures were 
supplied. 

SNumber of cultures 

1* Pulses Specialist, Andhra Pradesh 79 
2.Director Research J.N. Krishi Vishwa Vidyalaya 

Jabalpur, Madhya Pradesh 4277 
3. Millet Specialist, Maharashtra 456 
4. Plant Scientist (Oilseeds Raichur (Mysore State) 823. 
5.Pulses Specialist, Orissa 88
 
6.Associate Professor, Plant PathologyU.P.A.U 

Pantnagar 161o 
7. Economic Botanist, Kanpur (Uttar Pradesh) 4277 
8. Economic Botanist, West Bengal 238 

Besides about 100 selected cultures for preliminary trials in the. 
lattice design and 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 and brought down to 1008 cultures.
 
To this an additional 108 collections from Maharastra and Goa were
 
added and grown in a augmented design in twelve blocks with thirteen
 
checks (Released varieties) repeated in all these blocks. This would
 
enable multivariate analysis and facilitate 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-64 maturing in 140 days. The seed is 
being multiplied this rabi. This month small sample of Atvlosia 
scarabacoides was obtained from Regional Research Centre, Raeihurp 
(University of Agriculture Sciences, Bangalore). 

DIAUXEL CROSS: 

A 10 x 10 diallel cross is being attempted with the following cultures 
P-4758; P-4839; P-4645-15 (bold seeds): P-3948 and P-2597 (small seeds) 
P-28891 (Semi dwarf and bold seed), NP 69; T21 and NP(WR)15. for the 
several characters. Extensive crossing is in progress with P-4785 and 
NP 69 with a view to breed P-4785 plant type with added 100 grain weight 
from NP69. 



NATURAL OUTCROSSING 

The natural outsroasing in the case of Arhar is reported to vary from 
5 to 20% by various authors. A small expcriment was laid out this 
year to find out the natural outcrossing at Hyderabad. P-3234 with 
purple ntem, pink flower and Purplish black seed and P-3079 with green 
stem, yellow flower and white seeds are used for this purpose.. 

INITIAL EVALUATION TRIAL: 

Unfortunately, the seeds of this trial got mixed up in the transit and 
hence very few seeds were available intact in each of the packet. On 
further request, extra seeds were not available. 90%of the stand 
obtained from those few seedsp (in some cases 100%) is very severely 
affected by a disease causing smalling and yellowing of the leaves 
accompanied with sterility (Plant Pathologist described this as 
something different from the typical sterility mosaic of arhar). It 
appears selection No. 1, 5, 9 are early in that order, Selection 2,4, 
8,9 have just started flowring and the solection No. 3,6 and 7 are yet 
to flower. 

The results from the lattice design experiment consisting of 100 
entries would be available at a later date as 33 entries are yet to 
maturei 

SEED INCREASE OF P-4785., and.P-h4758 and P-4839. 

With a view to increase the seeds of these three cultures and also to 
get information on themoptimum plapt 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 cm.; 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 soon. Half 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.. 

-o0o
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RED GRIJ, GE . PLASM" 

V.R. GA=AL 
RPIP/USAID, HY1DEABAD 

The red gram germ plasm grown at IARI Regional Research Centre, Hyderabad 
consisted of 5135 cultures. Each culture was grown in a single 
unreplicated row of 15 ft. length. After about every seven hundred 
cultures a set of checks consisting of 16 varieties from- the last year's 
co-ordinated varietal trial was grown. 

SOMRE: 

The collection included 107 exotic cultures from as many as fifteen 
countries and the rest indigenous material. The material obtained from 
the surveys especially conducted in Andhra Pradesh, Uttar Pradesh and 
Bihar formed the main bulk of the indigenous material. The details 
are presented in Table 1 and Table 2. 

Table 1 

Sources of the exotic cultures 

$-NO. Source No. of cultures 

1. Australia 	 2 
2. Brazil 	 1 
3. Burma 	 43 
4. Ceylon 	 9 
5. Fiji 	 5 
6. France 	 I 
7. Ghana 	 1
 
8. Jamaica 	 7 
9. Kenya 	 I 
10. Nepal 	 6 
11. Nigeria 	 6 
12. Pakistan 	 18 
13. Puerte Rice 5 
14. South Africa 1 
15. 	 U.S.A. I 

Total: 107 

Table 2 
Sources of Indigenous cultures
 

S.No. Sources No. of cultures 

1. Andhra Pradesh 1461
 
2. Assam 	 53 
3. Bihar 	 587
 
4. Delhi 	 348 
5. Gujrat 	 10 
6. Madhya Pradesh 29 
7. Madras 	 231 
8. Maharashtra 	 259 
9. Mysore 	 128 
10. Orissa 	 55 
11. Punjab 	 2 
12. Rajasthan 	 6 
13. Uttar Pradesh 1714 
14. 	 West Bengal 145 

Total: 502 

* Presented in Second Pulse Workshop, 1968. 
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OBSERVATIONS MCORDED: 

i) Notes were taken on the following plant characters; Plant type,Plant 
size, Flower colour, date flower, date pod, date mturity, Pod colour, and 
pod size, sed/pod, seed size seed colour and uniformity. Besides, yield 
per plant is also being worked out to give a basis for comparison of the 
yield potential of the cultures.
 

ii) Broadly the cultures could be classified as spreading, semi-spreading
 
correct and bushy, A very interesting plant type was observed where the 
leaves were packed up very closely giving a rosette appearance to thb
 
entire plant (P-604-67). The pods were borne all over the braches (evenly 
distribution) or concentrated at the top of the plant in clusters. It
 
will be of interest to study the genetics of these characters.
 

iii) There was 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 petal ranged from different shades of red and 
purple. Various combination of these petal and vein colours were also 
seen. With regards to the pod colour, only three major types co,,d be 
son green,* purpli and green with purple streaks. Ojo culture had complete 
red pods (?-2561-67). Shadcs of pink light and dark purplish colour were 
elso noticed. Agr4i the seed colouf ranged from brown,light bown, whit% 
dull white, purple, dark purple, red grey and mosaic. 

Lanceolate leaves are common but big elliptic leaves 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 VARIATION 

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

Table 3 
Range of values of the various characters of Redgram cultures 

l.o. Characte Lowest value Hichest value 

l. Plant Height (cm.) 72,4 310.4
 
2. Date flower (days) 66 days 230 
3. Date pod ( ) 86 238 
4. Date mature ( " ) 108 more than 252 
5. Pod size (cm.) 2.5 8.5
 
6. Seed/Pod 2-3 6-7
 
7. 100 grain wt.(gm.) 4.27 gis. 20.10 

Table 3 reveals the magnitude of variation available in red gram material.
 
The check T.21 isthe earliost to flower (72 days) and mature (120 days)
 
The corresponding values from the table 3 are 66 and 108 days respectively.
 
Similarly the upper rangea of the values for seed/pod, pod size and 100 grain
 
weight exceed that of the highest values of the check namely (N.P.69) which 
had 4-5 seed/pod, 18 gms. 100 grain weight and 7 cms. pod length. Dwarfness 
is again a vary desirable character nd none of the present checks are 
less than 135 cm. Very good dwarf types with 72.4 cm. height are available 
for study. 

POTENTIAL VARIETIES: 

The present red gram collection provided an invaluable source of important 
genes for earliness, seed weight. height etc.; there were few accessions
 
which could be tried directly. Two such cultures are worth mentioning 
namely P-4839-67 and P-4785-67. The former is about 140 cm. erect in habit 
and had pods borne in clusters. It was an efficient plant in as much as 
there was very less vegetative growth as compared 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 gin. which works out to 605 kg/acres. Correspcndingfigures for T.21 check was 44.25 (482 kg/cre) and P-4785-67 is the dwarfestculture (72.4 cm. in height). In all other respects it is similar to P-4839except in maturity; P-4785 maturus in 123 days where as P-4839 in 156 days. 

The present spacing given was 4 ft. between rows and 1 ft. between plants.(10.890 plants per acre). The spread of these cultures was 40 cm. (P-483967) and 50 cm. (P-4785-67) whereas the T.21 check had 150 am. All cultureswere grown under high fertility conditions. The yield of these two could beeasily doubled just by reducing these spacing to 2 ft. bctween rows.Thus the need for finding out the optimum plant populations pqr acre isapparent in these cases. 

10 

The 100 grain weight of these cultures is about
cm. this could be increased by suitable hybridization programme.
Similarly there is enough scope, from the present gene pool to incorporate
earliness, dwarfness, and seed weight in otherwise good yielding varieties
which are already under distribution.
 

One of the main objectives of growing this germ plasm was to give anopportunity to the brecders all over the country to screen the germ plasmfor specific requirements of their state. Up to date, specialists from fivestates namely Andhra Pradesh, Iaharashtra, Mysore, West Bengal and UttarPradesh have visited Hyderabad and selected their choice material. 
Off season multiplication of twenty seven promising early cultures hasalready been taken up at Coimbatore so as to produce enough seeds forpreliminary trails at various locations during kharif 1968. Threecultures namely P-4785-67, P-4889-67, and P-4758-67 (earliest to matureis 108 days) are also grown at Hyderabad. Several late cultures are yetto mature. When all the observations for all the cultures are availablepa complete classification of the present collection will be attempted. 

-o0o
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M9UN DEADBROENT. PLANT, BREEDIZG - ESEAARCH WITH SPECIAL PMMM-EICE -TO AND 

K.B. SINGH
 
Punjab Agricultural University,
 

Ludhiana.
 

In recent years phenomenal increase in grain yield has been achieved in 
wheat, 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 FAD 
and other similar organizations, the Indian diet is deficient in protein and 
essential amine acids. This deficiency may be further aggravated if 
substantial gain in yield of pulses is not received by the multi-discipline 
cooperative research.
 

Mung and Urad are amongst the four most important pulse crops of India 
and are grown in four million hectares mually. -The importance and
 
problems of these crops have been discussed by Joshi (1968) and "akankar
 
(1968) in Second Workshop Conference on Pulse Crops. Inspite of the
 
importance of these crops, their breeding and improvement remained 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 Punjab, Haryana and Himachal Pradesh. 

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

i) Genetic variability and heritability estimates in mung:
 

Singh and Malhotra (1969) observed wide range of genotypic and
 
phenotypic variability in their study of 75 indigenous and exotic strains.
 
They found that 100-seed weight had highest heritability estimate,
 
genetic variability and very high genetic advance. They suggested that the
 
improvement in characters, like bunch number, pod number and seed yield,
 
which had wide range, high coefficient of genetic variation and high genetic
 
advance, could be possible through a selection programme. A close association
 
between estimates of coefficient of genetic variation and genetic advance
 
was observed.
 

ii) Correlation Studies in mung:
 

Correlation studies conducted on 75 mung varieties at Punjab Agricultural 
University, Ludhiana revealed that yield was strongly and positively 
associated with bunch number, pod number, pod length, scds per pod and 
seed size. Path coefficient analysis 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 number and seeds per pod, it was 
recommended that a compromise must reach in selection programme so that
 
the increase in one character may not be nullified by reduction in other 
characters. The multiple regression analysis indicated that seed size, pod 
number and seeds per pod are the yield contributing characters and these 
traits may be given priorities in breeding programme (Singh, 1969). 

iii) Correlation studies in Urad:
 

,Correlatidn studies were conducted on 25 varieties grown at two 
different locations viz., Ludhiana and Gurdaspur. This study showed that 
yield was strongly and popitively associated with pod number, bunch number, 
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branch number, pod length and seed size. The correlation 
between seed yield and number of seeds per pod could not be
estimated because the analysis of variances for this ch.racter
was non-significant. 
Thf multiple regression analysis indicated
that pod number, pod length and seed size are the important yield
contributing characters and these characters deserves mximum

attention in breeding of improved strains.
 

iv) Inheritance studies innung:
 

The inheritance studies on qualitative characters completed at
P.A.U revealed that green seed coat is dominant over yellow seed
 
coat and is monogenically controlled, 
Similarly it was discovered
that black spot on seed coat is cinditioned by one gene and spotted
character is dominant over non-spotted. In separate studies

glaziness of seed coat was found to be controlled by single
recessive gene. The inheritance studies of seed size wa-s. however,found to be complex. Nevertheless, this character seems to be
governed by smaller number of genes, small seed size being
dominant over large one.
 

v) Studics on combining ability and gonetic parameter: 

A) l The data have been collected on 7 x 7 diallel set of 
mung and information on combining ability and inheritance of
quantitative characters is being gathered. The data will be

published soon.
 

B) Urad: The observations on 6 x 6 diallel set of u havebeen collected to study the combining ability and Inheritance of
quantitative characters in this crop.
 

v1) Haeterosis in mung: 

Singh and Jain (1969) studied seen varieties, their 20 F, and18 F2 generations to find out the extent of heterosis. This studyshowed manifestation of hybrid vigour in F hybrids over better
parents for grain yield, seeds per pod, pod length, pod number,

branch number and plant height. Negative heterosis was noted for
seed size. The hybrid vigour for grain yield in Fj generationsover better parents w.s present to the extent of 173.0 per centin 15 out of 20 crosses. The mean differences were, however,significant only in two cases. 
The two best hybrid combinations
 
were Hyb.45 x No.305 and T 51 x D 45-6. It is worth mentioning
that hybrid vigour present in F generaticns/.:ver better parentswas retained in F2 generations in large number of crosses. This
indicates that a portion of hybrid vigour in F1 hybrids 
ras
premominantly due to additive gnne effects. 
Genetic diversity
 



in parents may be one factor for expressiozi of heterosis for grain yield." 

Although some valuable irformation such as components of yield and 
inheritance of some qualitative characters have bedn collected but still many
problems need our immediate attention. Diseases, which are of vital importanci
in improvement of pulse crop, need prompt attention and the s~urces of 
resistance and its inheritance pattorn need to be worked out. 

BREEDING METHODS 

The varieties in Punjab were evolved mainly through pure line selection
 
method in the past. This method resulted in evolving thred mung

varieties viz., No. 54, No. 305 and Shining Mung No.1 
 and three varieties 
of Urad namely No. 48, Mash 1-1 and Kulu 4 which btro widely cultivated in 
the state. Presently for developing an early maturing varieties of Mun
 
and Urad for summer cultivation pure line selection is being practictdf 
in the local collections. 

Mun: In Punjab, Gurdaspur tract is traditionally known to grow sathi MMp
in summer. As many as 200 different strains were collected from this area 
and were grown in observational rows in 1967 at Gurdaspur sub-station. On 
the basis of earliness in maturity, disease resistance, seed size and 
colour and yield potential 20 strains were chosen. These strains were 
grown in replicated row trial at Gurdaspur and Ludhiana in 1968 summer and 
tested against Baisakhi Mn . Eight strains significantly out yielded 
Baisakhi Mung and one of them yielded as high as 12 quintals yield per
hectare. It is proposed to test these strains in largo scale trial at 
three locations viz., Ludhiana, Gurdaspur and Hissar. The seed of the 
promising lines would be made available for testing under All India 
Coordinated Scheme and to the interested breeders in 1970.
 

I 

Urad: Over 400 collections of early maturing strains were made in the year
19=7from sub-montane region of Punjab which is traditionally known to grow
sathi mash (Urad) On the basis of yicld and other desirable traits 40 
strains were selected from the observational rows. These strains were tested 
at two different locations viz., Ludhiana and Gurdaspur in the year 1968 in
replicated row trial. Six strains have been found to yield betwcon 7 and 8 
quintals per hectare and it is proposed to test these lines in the year 1969 
at three different locations in Punjab and Haryana. The seed of the 
promising lines would be made available to the interestd Pulses Breeders 
in the year 1970. 

Hybridization prograemc:
 

In case of self-pollinated crops the ultimate aim after hybridization 
has been the development of pure line as a variety. To achieve this goal
three breeding methods have been successfully utilized in handling
successive generation of a cross viz., (1) Podgree method, (2) Bulk method 
and (3) Backcross method, PedJ.-rec mLthod: This method is extensively 
being used for producing superior strains of mung. In kharif 1967 as 
many as 55 crosses were made among promising lines to combine desirable 
characters of two diffe:.ent strains into one. Sufficient F2 seeis wore 
produced in off-season nursery in 1968. A large number of F 2 plants 
were raised in main season of 1968. 
Some of the crosses did not throw
 
desirable segregates and hence discarded in beginning. Rigid selection 
pressure was applied in remaining crosses and 365 progenies have been 
selected for their test in F3 progeny rows. 

Simultaneously fresh crosses were resorted in 1968. Emphasis shifted 
in 1968 on making multiple crosses and some three way and double crosses 



15.
 
have been made with a view to combine desirable trairs of 3 to 4 varieties 
into one strain. 

MIdified bulk method. This method is being used for evolving superior
strains of ur.d. In this crop we have nzticed very little variability forgrowth habit and many morphological characters, rlthcugh differences in
yield and number are present. This imposes restrictin on individual
 
plant selection. Several crosses are in advance generation. 

Backcross method: A strain 24-2 of m 
 has been found to be very high

yielding but has black spot en seed ccst, small seeid size and-late in

maturity. 
Another variety, Kopargn has ncn-spottod seed coat, bold seed
size and early in maturity. A backercss programme has bean i=itiated 
to incorporate desirable traits of Kopargaon, into 24-2. 

FUTURE BREEDING PROCEDURE
 

ag and Urad fall in category of autcgamous species. This system of mating
imposes restriction on the breeders in utilising the evalutionary breeding
methology extensively used by maize breeders. Th 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 this will be discussed here. 

1) Collection of wide germ plasms: Dr. P.H.van Schaik 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 collection is not

extensive and complete. Both mung and urad 
owe their crigin to India and

Central Asia. World collection of cultivated plants 
have been assembled
primarily as a gene pool from where a plant breeder can directly draw the
material for his use. Collection of widely divergent germsplasms should beconsidered as source of genetic material which would be useful in altering

the course of further development. 
 There is a great urgency to collect 
gene pool as soon asppossible frcm the places of extreme diversity before

they are wiped out as the new varieties are replacing very fast the

indigenous ones. It is emphasized that vigorous programme of exploration,
collection and maintenance of germplasms and distribution to the interested 
plant breeders should be taken up. 

2) Evaluation of varieties for different conditions: Pulses are by and

large cultivated under residual fertility and moisture and poor cropmanagement practices, whereas it is known that high yields are obtained
under high fertility, better irrigation sources and other essential inputs.
Consequently, major break through in yield can only come, if varieties are

evolved suited for high fertility and irrigated ccnditions. In contrast
 
pulses will continue to be 
grown under neglected conditions for many years
to come. Under these situations the breeders will have to evolve varieties

suited for high fertility and irrigated conditions on one hand and for poor

fertility and unirrigated conditions on the other hand.
 

3) Hybridization work: The whole hybridization work sh:uld be mobilized
in such a way that the superior varieties are evolved quickly and may be
adopted to wide range of environmental conditions. I would offer the 
following suggestions on this aspect. 

a) Facilities for raising off-seasonnursery: In northern India two crops
in a year can be grown successfully while in southern part of the country
these crops can be raised all the year round. The coordinated project
should have a station somewhere in South exclusively for this purpose andmeet the entire expenditure on staff and contingency. Similar facilities
should be explored for winter crops Vell.as 

b) Multiple crosses: The mung and Urad varioties evolved til date are
deficient-in many traits and it is hard to find out two best varieties 
which may possess all the desirable characters, therefore, the breeders
 
are suggested to go for multiple crossesp incorporating three, four or
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even more strains in the hybridization programme. While selecting strains 
for multiple crosses due considerations may be given to incorporate varieties
 
of diverse genetic origin, wide adaptability and better combiners.. 

c) Dividing cros among different pulses breeders: Every pulses breeder in 
the country is working on a number cf crops which becomes difficult to 
handle with same efficiency and urgency. It will be in the interest of the 
coordinated programme 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 a pulse crop in a state may be kept in mind. 
Division should not mean that a breeder would be debarred from working on 
other crops but certainly more 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 has focussed the attention of the breeders working
 
on self-pollinated crop. In many sclf-pollinated crops like tomato, hybrid 
varieties have been evolved while in other crops like wheat a possibility
exist which is being exploited. Similar attmpts.-may be mobilized to receive 
phenomenal increase in =n and urad particularly when high percentage 
of heterosis has already ucen reported by Bhatanager and Singh (1964) Singh 
and Jain (1969) in m crop. The next step in this direction is to develop
cytoplasmic male sterile and restorer lines through irradiation, chemical 
treatment and interspecific crosses. After CMS and restorers lines are
 
developed, the information on cross-fertilization may be collected. Once 
these basic informations are available, the possibility of producing hybrl." 
m and urad varieties may not be remote. 

5) Mutation breeding: Following discoveries of x-ray for induced mutation 
by Muller in 1927 and Stadler in 1928, this technique has been used 
extensively for plant improvement and many varieties have been evolved so 
far. This technique may be employed for two purposes: firstly, for creating
genetic variability lacking in the germplasm collection and secondly, 
for removing certain bottlenecks such as susceptibility to various diseases 
and shattering, growth habit etc. of an otherwise desirable varieties. 

6) Use of harmones: Dropping of 69-70 per cent flowers in m and urad 
is a commun nhenomeno which results in reduction of grain yield. Application 
of certa!n h rmones such as Indol Acetic Acid (IAA), 2-4-5-T and giberellic 
acid are known to check flower dropping to a considexable extent. The 
use of these harmones are worth/trying. 

7) Breeding for quality: Pulses are included in our diet as a source of 
protein and essential amino-acids. Pulses are known to be rich in 
certain amino-acids while poor in others. Varieties possessing balanced 
amino-acids would go a long way in meeting our protein deficiency in diet. 
Easy cookability is another important consideration for judging the 
suitability of a variety. Facilities for quality brooding are lacking in 
almost all the state except I.A.R.I. It is suggested that such facilities
 
may be extended to all the desirous pulse breeder in the country.
 

Such programmes cannot be effectiely operated by one breeder in 
isolation or by a team of breeders but requires multi-discipline cooperative 
approach. 
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VARIETAL PERFOMAJX.NES" OF K.MIUMiF PULSES WITH SPECIAL REFERENCE T 
NLYAGAR CONDITION 

R.C. Misra 
Pulse Research Station, Nayagarhrissa 

Pulses are grown in Orissa in both harif and rabi seasons. Cultivatin 
of kharif palses are mostly confined to western hilly tracts while rabi 
pulses are grown in abundance in the eastern coastal belt; 'Area covered 
under kharif pulses is to the extent of 10,5900 hectares as re7ealed 
from 67-68 statistical report. The major kharif pulses are lblack gram, 
green gram and arhar. With a view to find out suitable, high yielding 
kharif pulses, trials on black gram, green gram and arhar, seeds of which 
received through the All India CO-ordinated Trial Project on pulsesp were 
conducted for the last two seasons at Nayagarh pulse research station. 

Nayagarh, a sub-division of Puri District, is situated at an elevation of 
2501. 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 fron 
June to October are given in Table 1. 

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

Black eram: Varietal trial conducted on this pulse included the 
varieties namely T6 5 , TZ7, BR61, BR68 T9 No.1-i, Sindkheda 1-1$D6. 7 
No.$5 and a local. Characters studieA and yield obtained are 
given iij the Table 2.
 

In the first year' s trial it was observed that varieties 
SinWikheda 1-1, D6 -7 and No. 55 were heavily infested with yellow 
mosaic while the remaining improved varieties remained completely 
free from it. These 3 varieties, therefore, were excluded from 
the subsequent year' s trial. 

It therefore appears from the above figures that T65 and T2 are 
much better than the local variety and would make a good substitute 
for local. 

Green ram: Table 3 may be rcfaeircd to for various morphological 
characters and yield of different varieties of green gram on which 
varietal trials were conducted during 1967 and 1968 kharif. 

It is observed from the table that the varieties T2, TL4s T51
 
and Hyb-45 are statistically significant over the remaining
 
varieties in both the seasons and thus there appears great
 
scope for recommendation of these varieties in the State. The
 
deletion of the varieties 24-2, 24-3 and BR-2 in the second
 
year trial was due to the fact that they are late varieties
 
taking more than 100 days to flower and secondly they also
 
yielded much less.
 

Disease: Primarily kharif mung suffers from two kinds of diseases, 
one is yellow mosaic and the other is leaf spot. Varieties Kopergaon
and T2 are free; Khargaon, Bi, NP 18, Hyb-45, T51 & T44 ar.e 
moderately affected while the remaining varieties are servely 
infested with the yellow mcsaic disease. Occurrence of leaf 
spot disease ismoderately seen in all the varieties excepting 
the two local strains Angul 3-6(A) and Angul 3-6 (B) which 
suffer severely. But this disease does not appear to be so 
devasting like yellow mosaic as its incidence coincides with 
the fruiting stage. 

PEets: The two major pests that come into the picture are
 
aphids and stored grain pests. The former, though, is not a
 
very severe problem and can very easily be checked by the
 
application B.H.C dust but the latter pest appears to be
 
serious.
 

. ... 
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Table-1 

TFPERATURE AND RAINFALL DATA 

A flt ia 

1967 
o Temperature in u C 
Mii. m Max ,Rainfa l (mm) 

I 
I n m 

1968 

in
, 

O 
.. I R a a3 (M) 

Juie 

Jrly 

-uut 

Septabar 

October 

25  32 

26 - 30 

25 - 29 

26  29 

24- 29 

31 - 41 

28 - 33 

27 -32 

28 -33 

29  32 

315 

298 

467 

288.5 

9 

27 -31 

26  29 

26 - 28. 

25 - 29 

24 - 7 

30- 38 

29 - 33 

29 - 32 

27 - 34 

23 - 32 

16"1 

389.5 

215.5 

253.5 

438 
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NO 
I I11Height 

Variety Habit in 

Table  2 

VAMMlTAL TRIAL ON BLUCK GRA4IDaysfor [Day? for 1000;-seed Yield/acre in kia. 
cm.r 19 1968 

xrimenm mim ghoweuieght19?.. 
Remarks 

1. T 65 Traiing 198 9 115-120 85 41.200 898 598 

2. 

3. 

4. 

T 27 

BR.61 

BR 68 

Traing 

Trailing 

Trail.ing 

296 

116 

167 

8 

14 

8 

115-120 

135-140 

110-115 

85 

105 

80 

36.300 

32.700 

36.200 

850 

842 

821 

565 

222 

296 

5W 

6. 

NO 1-1 Trai-ing 

Sindkheda 1-ITraili ng I 
178 7 95-100 65 40.480 742 

219 

358 

-

7. D 6-? Trailing CNPIML= SPOIL.D DUE TO UELL 0W I C ATTACK 200 -

.: 

9, 

o'55 

T -9 

Trailing 

Erect •51 4 70 35. -

184

392 -

10n LonaJs Trailing - 450 274 

Treatmcrit significant at 5% level.. 



Table-2 

V!AMETAL TRI TS ON GREEN GRAY, DURING IIKHARIFI SEASONS 

Soholo.icl 
, I-

chnracters
'Days for 'Days for ' 

Total 
. 

oield .in k acre obtained
1968 

from 2 flshes 

33.No Variety Habit *Reight
in cm. 

Branches maximum msximum 
flowering ripening of 

1st ftlsh 

1967 First 
Flush 

I Second 
Flush Total 

Remrks 

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

T -44 
T - 51 
Kopergaon 
K -11 
Hyb - 45 
Khargaon 
T2 
Jalgaon 
D 45 9 6 
NO 54 
B1 
D2-15 
RS-4 
NP-23 
LP-18 
N0-305 
24- 3 
24 2 
E S5 
A.ngul 3-6(A) 
Angul 3-6(B) 

Erect 
Erect 
Erect 
Erect 
Semi erect 
Spreading 
Erect 
Spreading 
Spreading 
Spreading 
Erect 
Spreading 
Spreading 
Erect 
Erect 
Spreading 
Spreading 
Spreading 

29 
46 
43 
42 
51 
49 
31 
36 
66 
79 
31 
84 
80 
54 
40 
64 
87 
79 
-

2.7 
2.8 
3.0 
3.9 
4.8 
3.7 
2.6 
3.5 
3.0 
4.9 
3.9 
3.2 
4.6 
3.9 
4.2 
4.9 
7.4 
6.5 
-

39 
40 
42 
44 
46 
42 
38 
44 
56 
56 
43 
56 
56 
46 
43 
70 
84 
84 
-
--

--

62 
62 
59 
62 
73 
71 
59 
62 
90 
90 
60 
90 
90 
73 
71 • 
90 

above 100 days 
above 100 days 

-
---

342 
321 
258 
257 
248 
244 
210 
187 
138 
133 
129 
128 
127 
126 
65 
21 
16 
14 

-

277 
214 
161 
146 
219 
154 
226 
135 
134 
76 
260 
79 
69 
146! 
184. 
--
-
-
93 
84 

178 

193 
211 
---
90 
170 
*120 
149 
102 
-
-
117 
-
-
62 
91 

-
-
-

-

-

470 
425 
161 
236 
389 

74 
375 
237 
134 
76 

377 
79 
69 

208 
275 
-
-
-

93 
8-S4 

178 

Treatments significant at 5 % level 



RESULTS OF BREDING WORK DONE AT T.: REGIONAL CEU.- J.,.K.V.V.JIflJ,'.,p. 

J.P. Sbrivr.stava 
J.N.K.V.V. J.balpur, M.P 

I. AgIZ (1967-68) 

1. Varietal trir-l (withcut fcrtilizcr) early group: - Nine varieties
 
from H.P., U.P., Bongal, Delhi and Dthor States were tried., The general
 
Lrowth of the crop was very poor due to water logging, ihonce the yield was
 
&foctod adversely. (Table 1) 

Variety C-11 was fcnd to be the highest In yield (562.32 kg/h"..) folloed 
by P.T. 301 (498.62 kg/ha.) and B-? (416.35 kc/ha.) as compared to 337 kj/ha. 
of No. 148. 

2.Varietal trial (without fertilizer ) lato iroup:- Nine varieties from 
all over India wore tested. General growth of the crop was poor. Howevers 
variety 2-E gave the. highest yield (1892 kg/ha) followed by 7-S (1888 k_/ha) 
and GW-3 (1914 k&/ha) (Table 2). 

3. Varietal trial (with fertiizcr, late group):- The same set of vcrieties 
was grown with & fertilizer dose of 20N, 10OP, 20K kg/ha. Here again th2 
general growth was not satisfactory. Variety 2-E gave the mimum yield 
of 2406 kg/ha. followed by 7-S (2356 kg/ha) (Table 3). 

4. Preliminary strain test:- Seven promising strains along with two
controls (No. 148 and Khargone-2) were tested in replicated plots. Strain 
62-11 (maturity 165 days) gave the highest yield of 1433 kg/ha. followed 
by 1317 kg/ha, of No. 148 as compared to 1037 kg/ha. of Khargone-2(Table 4). 

5. Local bulkes- 19 local bulk swuples were tested in a single row
replicated plot. Parsa and Jaswari were found to be promising in yield 
while sample Luma-Chouhan matured earliest (151 days). 

I .t (1968)
 

1. Coordin:tcd Varietal Trial:- Out of 24 varieties under trial, Hy.45, 
a strain of N.F. out .dLyeldrd cthcrs giving 1430. kgil'ha. Krishna-11, ancther 
M.P. variety which had given the highest yield last year, stood second this 
year (1191 kg/ha). Hy. 45 is a compact lodging resistant variety and early 
(64 days)in maturity. (Table 5). 

2. Prelininary varietal trial:- Twelve strains including hybrids and
 
selections nmde at Jcbalpur and GwLlior were tried. Kopargaon, a bold, 
shining-seeded early variety gave the roaxdnum yield of 1200 kg/ha. 
followed by 1130 kg/ha. of Khargaonc-1 (Table 6). 

3. Genetic stock:- 360 entries wore grown in single lines; selections 
made included.6 for earliness, 12 for indium maturity one (liL no. 327) 
for freedom from diseases and 9 for high yield based on pod length, 
profuse bearing, plant type etc. Thirty lines were very late but were 
comparatively free from diseases.
 

III. Urid (1966)
 

1. Coordiinted Varietal Trial:- Among 21 varieties tried in randomisod 
replicated plots, Typo 9 the earliest strain (88 days) yielded the highest 
(1131 kg/ha) followed by 1047 kg/ha. of Ian-2 and 1033 kg/ha. of No. 55. 
Type-9 was the second highest during 1967 (Table 7).
 

2. Preliminary Vr-ietal Trial:- There were 12 strains under trial. A 
solection No. 62-6/5 (92 days maturity) gavc. the highest yield of*1383 
kg./ha. followed by 1369 kg/ha. of Prog-121. (Table 8). 

3. Genetic Stock-- Op of 225 lines of germ plasm grown in single 
lines, for th. first time Nine selections werc made for earliness, 
28 for synchronous flowring and 2 for long pod. 28 cultures were found 
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least suscuptible to disoascs and 11 wcr comparatively frce from insect 
lamage.
 

IV. Cowpea (1968) 

1. CoordinatLd V-rict-I Trial:- Out of 11 varieties under triPl R.S. 9a late variety (maturity 101 dayu) gave tho highest yield of 1019 kg/ha.followed by 898 kg/ha. of K11, an carly (77 days maturity) variety withcompact habit of growth. 

2. Prcliminry Varietal Trirl:- Pong 24 strains tried during 1968, astrain G.C. 117 gaLV the maximum yield of 693 kg/ha, follc ic3by 552 k/ha.:f K-14. Both matured at about the nme time. (86-87 days). 

3. Gcnetic Stock;- 824 entries were soi in single lines. Seloctions
were made for grain, vgetable, fodder and also for double purposes. 

V. Gram (1967-68)
 

1. Coordinated Va~riety Trir.l:- Twenty four varietics from U.P.,Punjab,
Rajasthan, M.P., ndihre;, Bengrl and Bihar wore grown in randomized replicatedplots. 
The general growth of the crop was poor due to laok of moisture.G62-404 was found to be early maturing and high yielding (757 kg/ha) ascompared to 614 kg/ha, of Adt. V (Table 11). 

2. Genetic Stock:- A collection of 2404 types alongwith the check of
some improved varieties was grown in a single row plot (Half row 
inoculatedand half uninoculated). 35 lines were selected for earliness, high yicJd
gcod plant typo rnd profuse bearing. However no significant difference 
wasfound in yield between inoculated mid uninoculated plots. 

VI. Pa (1967-68) 

1. Coordinnted Vrictr Trial:- Twelve varieties frcm U.P. and M.P. weregrown in randomizud replicated plots. Variety T-163 gave the highest yield,(741 kg/ha) though late in maturity. Gwalior crosses are earlier in maturity
but poorer in yield (Table 12). 

2. Genetic Stock:- 379 types were grown in rows 15' long along with 6Gwalior crosses. % 3 selections were made for earlinessy plant habit,yield, resistance to pests and diseases and seed size.
 

VI. Lentil 

1. Coordinated Varietal Tral:r Ten varieties from U.P., PunjabiMaharashtra and I.A.R.I. wrre tested in randomised replicated plots (Table 13).The variety T-8 gave the highest yield of 451 kg/ha, followed by B-62(366 kg/ha) and N.P.47 (378 kg/ha) T-8 was also found earliest in
maturity (1a5 days). 

2. Preliminary ial :- 25 strains were test-"d in 4 row plotincluding some selections and some local collections Balu-a-1 gave thehighest 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/ha). No significant difference 
was found in maturity (Table 14). 

3. Genetic Stock:-Out of 140 collections, 12 good lines on the basis
of growth habit, earliness and yield were selected. Rains at the time ofpod formation affected the yield adversely, however L.E.125j, C-31, L.E. 57,L.E. 45 were found to be higher yielding. 

4. Observation Plots:- Scventy two types including some local collectionsand some selections wore grown in replicated plots out of which 861-95,S.61.9 
were found to be superior in yield.
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VIII. Lnthv-a3 (1967-68) 

1. Variotnl Trial:- Four vorictios w~ro tcstcd !n randomized 
roplicatd plots out of which Rewa-2 was found to bc the highest yielder 
(244.4 kg/ha).1 No significant diffcrnc in maturity was found (Table 151. 

2. GL.nticStock:- 504 lines were grown in single row . Ton 
promising lines on the basis of yield woro selected L.S.. 115 gavw the 
highest yield. 

Table -T"" 

Ptrformanco of 9 vcrictic. (o.rly ioun - without fcrtilizor) of Arhar 

during kharif 1967 -

Days of Days to Yiold in 
Varieties flowcring maturity kg/ha, 

1. T-:21 138 172 168.10 
2. B-? 158 190 416.35 
3. 0-11 160 191 562.32 
4. -11-84 165 191 240.30 
5. N-290-21 156 183 130.17
 
6. P.T.301 163 101 498.62 
7. No.148 158 191 337.87 
8. Khargone-2 155 191 223.22 
9. T.5-15 168 202 126.85
 

S.3 - 120.153 
C.D 243.910
 

Tablc - 2 

P orman-e of varieties (lnto Loun - vthout f i6 
.ofArhr during kharif I. 

Vrrieties Days to gcneral flowering Yield in kg/ha. 

1. 2-E 176 1892.10
 
2. 7-8 177 1877.82
 
3. GW.3 161 1813.56
 
4. T17 165 1699.32
 
5. S-101 156 1659.32
 
6. S-103 158 1656.48 
7. NPVIR-15 164 1649.34 
8. T-7 169 1249,50
 
9. NP-69 166 564.06 

S.E. - 200.634 
C.D - 584.052 
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Table -

Pcrformace of vricti (u fertilizer) 
of £z'her dur~i-g Mn.-if 196 

Varieties Days to genernl flowering Yield Ln kqia. 

1. 2-E 174 2406.18
2. 7-S 
 175 
 2356.20

3. T-7 175 
 2299.00
4. T-17 	 172 2263.385. GW.3 169 2256.206. S-1o3 	 163 2249.107. NPWR-15 	 172 2213.408. S-101 	 169 1977.789. NP-69 162 1642.20 

SJ.. 
N.S
 

C.D 

Table -

Preliminary strain test of Arhar durlmg kharif 1967.
 

Flow~r General Maturity Yield inStrains 	 initiation flowering (days) kg/ha.

(days) (days)
 

1. S 62-11 90 110 165 
 1432.600
2. No. 148 
 93 166 
 177 1316.510
3. S 62-24 88 120 
 185 1220.180
4. 8 62-23 106 
 121 	 182 
 1189.305
5. Khargone-2 81 100 154 1037.406. S 62-14 92 112 
 160 1033.695

7. T 56-42 81 98 	 .153 1026,2858.T 56-253 85 98 154 971.9459. T 56-56 81 
 96 
 152 901.550
 
S. ... 

9.876
 
C.D. 
 - " 22.838 

Fortilizor - 20 Np 100 P, 20 K. 
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Table No._1 

osf M.ang tcstcd under coordinated variaty trial
Prformxfce of 24 variic 

duringn hharif 1968. 

.Varioty Days to maturity Yield in k/ha 

641.Ryb. 45 143 
1191
62
2. Krishna-11 1150
65-.
3. Jalgaon-731 
 1142
62
4. D - 45 - 6 

5.Khrgone -1 63 110
 
1096
61
6. Pusa Baisakhi 
 1064
62
7. Typc-44 
 1011
8. D-2-15 68 

1003
 

9. Hyb. 4 62 

935
74
10. R.S. 5 
 933
11. Kopergaon 61 
930
12. No. 54 '4 

13. Shining Mang No.1 62 894 
886
65
14. No. 305 
 861
66
15. T-51 
 855
16. 1-59-318 65 
72972
17. R.S.4 
 657
69
18. 24-2 
 636
73
19. NP - 23 
 632
62
20. B '-1 


21. Type-2 61 616
 
598
22. NP-18 68 

484
101
23. 24-3 
 247.108
24. BR-2 


Oross plot - l4i x 2.7m Net plot - 34M x 18M 
am. (2)Introw 10 cm,Spacingb U (1) Intrw 45 

No. of row/plot- 6 Fertilizer- 2ON, 40 P205 kg/ha. 

Table - 6
 

during kbarif 196Performrince of 12 Mang strains 

Days to Days for Average 
Variety general 1st picking plot yield Yield in kg/ha. 

in Grams.floycring maturity 

1200
1.Kopcrgaon 38 61 336.0 
11302. Khargone-1 36 55 316.5 
107359 300.53. Hyd. 64 41 
85758 224.5
4. Hyd. 49 40 


55 223.5 853
5.46- 64 37 

6.Hyd.100 40 62 198.5 709
 

161.5 577
7. 79 -64 42 57 

8.T -1 36 63 157.5 562
 

9; Hyd. 66 42 57 114.0 514
 
94.5 337
39 52
10.M-60-339 


54 94.5 33711.70 - .64 40 
40 57 85,0 303
12.72 - 64 

Not plot size - 3.1m x0 Spacing -,Row to row 45 cms. 
0.9.Intra row 1 cms.
 

Fcdtilizer - 20N, 40P
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Trbllc-7
 

Ferformance of 21 varictics of Urid undor coordinatud variety trial during 
kharif 1968
 

Variety Days to maturity Yield in kg/ha.
 

1. Type -.9 88 11 4 
2. Mah. 2 98. 1047 
3. No. 55 89 1033 
4. 62  3 - 3 89 1003 
5. D  6 -7/1 98 -999 
6. 
7. 
8. 

62  3/2 
ash 35 - 5 

Msh 41 - 13 

89 
99 
99 

974 
956 
826 

9. Mash 48 94 806 
10. D - 6 - 7 98 786 
11. No. 1 - 1 98 785 
12. Khargone  3 91 749 
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  27 108 371 
19. Type  65 108 278 
20. BR- 68 121 Z78 
21 N - 212 123 210 

Gross plot - 4m x 2.7m 
Net plot" - 3.4m x 1.8m 
Spacing - (1)Inter row 45 cms. 

(2)Intra row 10 cms. 
No. of rows/plot - 6 
Fertiliir - 20N, 40 P205 kg/ha. 

Table - 8 

Proliminry variety trial of Urid.during kharif 1968 
%'iold per hcctaro in kPs. r-nd days to maturity 

Variety Days to maturity Yield inkgha.
 

1. 62 - 6/5 92 1382.9
 
2. Proj - 121 93 1369.0
 
3. L26 -59 93 1213.5
 
4. Jashpurnagar L 92 1194.1
 
5. No. 55 87 1188.5
 
6. No. 63/4 87 1116.3
 
7. 62 -20/, 87 1041.4 
8..I - 12 87 985.8 
9. L 41 - 13 94 983.0
 
10. Mash - 48 94 896.9 
11. Khargono -3 93 .835.e 
12.. Lailunga L 94 810.8 

Net plot size - 4m x 0.9M 
Fertilizer - Nitrogen 20 kg/ha 

P 0 40 kg/ha
Distance botweem rows - 45 s.
 
Distance between plants - 15 ems.
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Tnble - -9 

COWPEA CO0RDIDATED VARIETAL TRIAL - 1968 HaF 

Variety Yield/ha.in kg. Days to 75%maturity 

BS 9 1019.4 101.0 
K 11 898.4 77.5 
5286-3 853.1 -78.1 
J.. 10 836.1 89.1
 
HP 2 515s2 7&6 
K. 14 583.3" 71.6 
T. 2 555.5 .92.5 
Early 
Ramzhern 478.9 66.6 
Moshod 370.8 68.0 
Black Eye - 7 154.2 70.0
 

1. Design of experiment - Randoi icd Black 
2. Treatments - 10 varieties 
3. Roplications - 6 . 
4. Plot size - 4 x 3.6 sq. m
 
5. Net.Plot size - 3 x 2.4 sq.m. 
6. Inter Row Spacing - 67 cm. 
7. Intra Row Spacing - 15 cm. 
S. Conversion Factor - 1388.8
 

Table 10 

PERFORMACE OF 24 "ARIETIES OF COEA TESTED IN PREIMIPUM VARIETAL 
TRILL IN IRiRIF 1968 

S.No. Variety Maturity days Yield in kg/ha.
 

1. CC117 87 692.7
 
2. K - 14 86 552.0 
3. T2 81 528.6 
4. K 11 71 484.3 
5. GO 121 85 458.3 
6. GO 140 82 432.2 
7. GO 174 80 406.2 
8. GO 173 80 406.A 
9. GO 191 85 372.3
 
10. GO 176 80 361.9
 
11. K 313 62 354.1 
12. GO 185 82 341.1
 
13. GO 163 70 328.1 
14. GO 184 84 309.8 
15. GO 180 79 291.6 
16. GO 183 86 286.4 
17. GO 161 81 285.3
 
18. GO 148 80 270.8 
19. GO 149 81 268.0 
20. GO 189 65 252.6 
21. GO 170 85 212.5
 
22. GO 164 84 208.3 
23. GO 118 81 195.3
 
24. GO 165. 82 156.2 

Plot size - 4 x 2 m
 
Distance Row to Row - 60 cma.
 
'Fertilizer 20 N: 40 P kg/ha.
 

http:Yield/ha.in
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Table 1 

~fFl_0 jCE*OF 24 V iIETIES OF G6'. D_.URINC.LGRBI 1967-68 

Stnd Days t" Days to Average Yield-S.No. Variety at flower maturity plot yield kg/ha.
-L sVin Wts, 

1. ST. 4 61 59 110. 
 5772. T. 2 50 61 107 482 5633. G. 24 63 63 110 567 6364. G. 62-404 61 53 
 103 675 7575. Pb-7 
 61 65 109 6336. Chnfa 

7. 8  26 

60 
50 

46 
67 110 

104 543 
485-

710
609 
5618. Gwl - 2 52 58 
 107 531 
 696
9. Br. 77 59 
 62 110 494 526
10. R.S. 10 53 62 
 110 528 59011. 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 60 110- 532 596
15. RS. 11 60 63 110 613 68816. c. 235 63 
 61 116 654 733
17. N.P. 58 59 
 62 110 
 531 596
18. Adt. 5 61 55 104 542 
 614
19. B. 75 61 59 
 107 666 
 747
20. B.R. 17 62 60 
 108 519 582
21. Co.1 65 52 
 103 614 67722. N.P. 100 66 64 ill 
 473 53023. I). yellow 59 53 102 459 515

24, T.87- 64 57 107 4814 
Yield non-sinificant 

Spacing - Inter row - 21 

Table - 12 

0I 12 VAPI-TIES OF PE DURING RABI 1967-68 

S.No. VArieties Days to 
Mean yield Yield per hectareplots, in in kgms.

matuiy. jkcms.
1. T. 163 139 1.023 740.70
2. Pea 6113 139 0.748 541.603. T-19 124 0.513 372.444. T-61 
5. 

124 0.460 333.96Sooni L 
 131 0.299 217.07
6. G.C. 468 
 124 0.255 185.13
7. G.0. 477 125 0.249 180.77
8. T-56 
 130 
 0.255 163.35
9. Sarla 137 0.216 156.8210. G.0. 141 124 0.202 146.65
11. G.0. 245 124 0.193 140.1212. G.C. 254 
 119 
 0.182 132.13
 

- Non-sinificant 

Plot size 
 - 13' x 6'
 
Space - Between rows - 31
 

- Intra rows - 91tFortilizer= - 20 p, 40 P lbs/acre 
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PERFO lANCE OF 10 VRIETIES OF LENTIL DURING RFBI 1..-68 

No. of days fl.;wering 	 No. of days Yield in 
maturitv k,-/Jh-c.Varieties 

140 193.8
B. 25 	 73 
B. 62 	 59, -138 386.4
 
B. 77 	 63 135 251.3
 
o.31 	 65 135 229.0
 
L-9-12 71 148 280.0 
NP.11 99 147 42,1

61 	 135 378.4It.47 
T. 3 	 58 135 305,4
 
T.8 	 58 135 451.30
 
T. 36 	 87 141 197,4


3.36BOB. 


C.D. 	 " 130.12 
Date of sowing 	 23.10.67
 
N6t plot size - 13' x 8' 
Replication 	 4 
Design 	 Randomized 
Fertilizer 	 Non
 
Inter row 	 2' 
Plant to Plant 	 6" 

Table -14 

XERFOUIACE OF 25 STRAIN OF lIETIL TESTED UNDER PVT DURING RABI 1967-M 

Flowering No.of No. of udeys Yield in 
Vrieties das mxtturity k/hooc 
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 1558.00 
J-61-8o 48 137 645.00 
j-61-86 50 136 1168.00 
J-61-97 	 52 137 991.00 
J-61-99 48 136 1.127.00 
Jabalpuxr L. 49 136 1197.0 
Bombay-18 51 136 766.00 
Bombay-20 49 137 1127,00 
linhagaon-1 52 136 1183.00 
l.zhagaon-2 60 137 1428.00 
YKslsnpur 55 137 1260.O0 
Azcduo 55 136 1076.00 
Alapuo 55 137 1024.00 
Shvepur L. 56 136 1199.00 
Tulw ,li 57 137 946.00 
Tot. 56 137 1518.00 
Bhind L. 57 135 939.00 
C.S. Bhind-1 	 55 137 1390.00 
C.S. Bihind.-2 58 136 1009.00 
Bahra-1 53 137 1659.00 
bahroa-2 54 137 1457.00 
Sanrr L. 57 135 863o00 

Spacing Lrter - I' intra 6" 
Plant size - 12' x 2f 
S.E. -	 93.6 kcghac. 
C.D. -	 193.81 kdhna. 

http:1.127.00
http:23.10.67
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Tnble - 15 

PERFO .I4CEOF 4 VAITIES OF _IjLTI US UIDER C.V.T. DURING RAMT 1967-68 

S.No. Varioty Maturity 
Yiold/plot
in-g s. 

-" Yield in 
kg/hac. 

1. 
2. 
3. 

LO 76 
T2-12 
Rws-1 

143625 
142.75 
.143.50 

336.25 
325.50 
402.00 

203.28 
197.23 
243.21 

4. Rowa-2 143.75 403.75 - 244.42 
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REPORT ON THE RESULTS OF THE CO-.ODINATED VARIETAL TRItI ON PU'IJS 1967-68 

P.C. DOLGI 
SHILLONGANI, NOGONGASSAM 

ARHAR 

Two varietal trials on arhar, one early and one late, each ccubistng of 
the type9 types, were taken up during the year, In the early group, 

Ifhargaon-2 gave the highest yield of 1517 kg. per hectare..-It took
 

214 days for maturity. The next higher yielder was .type T-21 with an 
per hectare and a maturity period-of 204 days.average yield of 1425 kg. 

In the late group, the type HP 69 was the highet yielder with an 
average yield of 1425 kg. per hectare and a maturity pcriod of 247 days. 

GREEN GRAM 

One varietal trial with 16 types, including two local types, was conducted 
and the typo T-2 gave the highest yield of 594 kg. per hectare followed 
by Mg- 6 3, a local, with an average yield of 536por hectare. It is to be 

pointed out that the low yield per hectare is due to higher spacing of 2t 
from row to row as against the normal spacing of one foot between rows. 

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

BLACK GRAM 

The' co-ordinated yield on black gram was not conducted in this sation. 
earlier from I.A.R.I., in which fourHowever, a trial with 14 types received 

T-27, BR-61 and BR-68 were common with the co-ordinatedtypes viz., T-9, 

trial, was conducted. The type T-27 proved to be the highest yielder with
 

an average yield of 2470 kg. per hectare.
 

This type was observed to be completely free from the attack of yellow 
mosaic while most other types in the station were affected by the virus 
during the year under report. 

-o0o
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BREEDING WORK DONE DURING 1968-69 KHARIF AT PULSE RESEARCH STATION, 
BLRODL, GUJARAT STATE. 

S.N. JOSHI 
College of AgriculturoJunagadhGujarat 

1. 	 During 1968-69 we had agreed for conducting certain All India 
evaluation of Tur material but unf6rtimatelyCo-ordinated trials and 

because of severe drought at many locations in the northern part of 
of state, trials could not be conducted. The results of co-ordinated 
trials on Urid at Baroda and Jamnagar and on Cowpeas at Baroda are 
submitted to the Coordinator.
 

2. 	 As 30% of the acreage wider mung as an entire crop is covered mostly 
on poor soils and under extremely low rainfall areas, it becomes necessary 
to breed for early maturing types that art hardy and fairly good yielders. 
Also as 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 to: 

(a) 	 get early maturity with average yield and good 
grain quality. 

(b) get a type suitable 	for intercropping 

Local available material was tapped and some lines have been isolated that 
seem promising. These lines are under preliminary trials at Baroda. Among
 
the many such lines, outstanding characteristics of a few are presented
 
belows
 

Yield Days to No. of 1000 seed Grain
 
Selection kg/ha, maturity seeds weight colour
 

per 	pod RM, 

18 38.5 LustrousKutch-1 565 65 
green
 

Kutch-2 297 60 10 47.5 -do

438 60 18 35.0 GreenKhaira-1O 


D.45-6(chvck) 225 89 12 29.0 Dull green 

The 	above lines are hardy short statured and bushy in habit and as such
 

well suited for intercropping. 

500 gms. seeds of each of the above selections has been collected by 
Dr. L.M. Jeswani personally during his visit to Baroda on January 14-15,1969. 

Similarly, efforts are under way to isolate promising lines in Mot__ ur
 

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

-o0o
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1GRONOM f WORK DURING RABI - 1967.68 

S.N. Kapoor
 
PIP/'USAID, New Delhi 

I am presenting the report of the .Agronomical work conducted during Rabi 
1967-68 at Delhi,, Pant Nagar, Hissar and Ludhiana on ram, pcas and lentil. 

Thcre'.were two types of experiments on cach'crop: I. Fertilizer - inoculation 
2, Spacing fertility - Table 1 (experiments details),and Table 2 (treatments)" 

Useful data could be obtained only from gram experiments at Do:li, peas at 
Pant Nagar and Hisser and lentil from Ludhiana. 

RESULTS t
2-.E.Tra
 

Peas - Pant Napar & Hissar:- Yield data of both-the locations were collected 
and 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 Pant Nagar (Table 3). 

Maximum yield was obtained in case of 45 cm. row to row with 50 kg. of 
N, P and K per hectare when within row spacing was 10 cm. At Hissar yield
is 3323 kg. whereas at Pant Nagar 1840 kg/ha (Table 4). 

Fertility Inoculation experiment at isar and Pant }lagr:--Yield of peas
duo to different fertility treatments varies from 2960 kg/ha. to 4366 kg/ha. 
at,Hisser and fron 1163 to 2496 kg/ha. at Prnt N gar location. Analysis
shows further that in the absence of any nitrogen, there is response to K 
in spite of lcvels of P at both locations. With increase in the levels of 
N and P from 0 to 50 kg. per hcctre, the yield of peas incresed,. though 
not significantly. Howcver, with further inr-rczac in the levels N and P 
beyond 50 kg/ha. the yields shows decline with increase and levels of Kp
particularly at Pant Nagar. 

Lentila- We could obtained data on lentil fr6m Ludhiana only and both the 
F.I and S.F. experiments wore statisticr-lly analysed. flthough the yield
 
was poor at Ludliina, effects due to different row spacing and fertility 
levels (main treatments) are significnt,(Ttable 5). 

With increasing levels of fertility in .30 am. row spacing, the yield of 
lentil increased significintly. Tn 40 cm. row spacing, however, the 
yield decreased at 100 kilograms each of N, P & K, oven though the yields
did not differ significantly at 50 end 100 kg. if fertility levels. In 
20 cm. row spaping though the yields increased with increase fertility, 
the yields at 50 kg. and 100 kg. fertility wore at par.
 

Date-of fertility spacing expuriment was statistically analysed and 
effects Oue to N, P and Ditera.tion between 11and P and NI,P and are 
found sig ,ificant. Yield of the lentil was reduced~whon 50 kg. of /significcutn 
N/ha. was rApplied as compared to 0 kp/ha. There was no difference in 
yield in case of 0 kg./hc. and 100 kg/ha. of N. Those two levels 
were superior over inoculum. 

Effect of P on yield of lentil: 

Xiold wns increased by the application of 50 k&. P/ha. and it is significantly.
superior over yield obtainu] in case of, 0 kg.P/ha. At 100 kg/ha. no 
significant increase is obtained (Table 6). Effect duo to interaction of 
N &P wns also found significant, 

It isobserved that yield of lentil was 560 kg/ha. at 50 kg. per ha. of P 
in the absence of N. With further incrtase in the levols of P in the 
absence of nyLN, yic:Id was reduced significantly. Even with 50 and 100 
kg. of N yield is only increasid upto 50 kg. P per ha. There is significant 
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dccline in yicld with 100 i' and 100 N/ha. (Table-7).
 

The highest yield obtuincd was 742 kg/ha. irom N100, P100 and KO treatmcnt.
 

Increase levels of K without any nitrogen has depressing effect an yield.
 

Gram -


S.F. Expcriment:- Delhi data was statistically analysed and it was observed 
that in case of G-24 variety planted at Delhi location there was no 
significant diffcrence either in main treatmcnt, e g., Row Spacing x 
Fertilizer levels nor in sub-treatmcnt, e.g., within row spacing. 

There was, however n,: sigificant diffrencL betwon row and plant spacing 
of 6Oxl5, 6OxiO, 45xlO, 30x15, 30x1o and 30x5 cm. with any level of fertilizer. 

F.I, &xMoriment:- In fcitility-inoculum experiment on Gram at Delhi location 
there was effect due to N, i and the intcraction of P and K arc statistically 
siLa ificant. Positive effect was obt.incd with N.i and K. Yicld of gram 
was increased with the application of 50 kg.N/hn. but yield is significantly
reduccd when it is Jincrcasfd to 100 kr/ha. There was no significant 
difference between 0 rnd 50 kg.N/ha. There was no effect of inoculation on 
yield of gram (Table 8). 

Effect duc to P application 

There was no effect of application of P on gram yield (Table 9). Yield At 
0 and 100 kg/ha, levels arc same but at 50 kg/ha. it is significantly reduced. 

Data inTable 10 show that in the absence of any, P increasing levels of K 
had a depressing effect on yield of chickpea. There appears to be some affect 
of P & K on yield at higher levels cf these two nutrients (P 100 & K 100). 
Highest yield was obtained at PO & 0 levels. 

Table - 1 

Location Crops Trial Remarks. 

DE Gram (G-24) F1*; SF** 

PANT N&GAR Gram (G-24, T-730) 2FI; 2SF not successful 
Peas (T-163) FI; SF 
Lentil (9-12) FI; SF not successful 

HISSAR Grrm (G-24) FI; SF not successful 
Peas (T-163) FI; SF 

LUDHIANA Gram (11-24) FI; SF not successful 
'Lentil (9-12) F7; SF 

* Fertility inoculum R.B.D Factorial
& 

** Spacing Fertility Split plot design 

Plot size = 4.x3.6M
 



Tablc -- 2 

Row to Row Plant to Plant 
Crop jTrial (C) (CM) 

Gram F.I 30 5 

S.F. (30, 45, 60) (5, 10, 15) 

K. Gram F.I. 45 10 

Peas S.F. (30, 45, 60) (10, 20, 30) 

Lentil F.I 30 5 

S.F. (20, 30, 40) (5, 10, 15) 

Trc--ments Treatments in kudha, bf actual elemonts. 

N 0 50 100 Inoculum 

P205 0 50 100 

K2 0 0 50 100 
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Tnble - 3 

Effect due to plant spacing with in row (sub trcatmont)
 
on yield (kr/ha) cf 1oas at Hissar and Tant Kdigr.
 

Rtb - 1967-68
 

Troatments Location 
(in Hissar Pnt NaO.e

l-ield kg/ha. 

10 2957 a 1443 a 
20 2748 b 1332-ab 
30 2632 b 1121 b 

53 kg/ha. 50 kg/ha.
 

O.D. -5% 147 139 

Interaction offect (manJ treatment and sub-treatment) on 
yield (kg/ha) at Hissar and Pant Nagar°.
 

(Row spacing in cm. und fertilizer) 
N.P.K/ha. in kg. Hissar Pent Nagar 

with row sacing 

10 20 30 10 20 30 

S30FO 2624 2598 2207 1548 1479 1131 

S3 F50 2832 2515 2374 1583 861 1298 

S30FI0 2790 2748 2390 1180 1395 1402 

.845 FO 2973 2857 3023 1250 1430 1277 
S45F50 3323 242/4 2582 1840 1263 1284 

S45 F100  2840 2515 2840 1493 1347 937 

S60 3248 3432 2807 1458. 126b 1388 

S60 F.0 3123 2707 2673 1354 1381 1076 

S60F100 2915 2949 3015 1319 1590 1208 

S.Si.+ 160 kg/ba. 150 kg/ha.
 

C.D. 5% 444 kg/ha. ,..17kg/ha. 
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Effect cf different row spacing and fertility levels (main treatments) 

on yield (kg/ha) of lontila. 

Treatments
 

Row Spacing in cm. &
 
fertilizer in kg/ha. 	 Miad k/a(u,P,K)--

S2OF5o 300 b 

$20F100 316 b 

S0o~o 206 ed 

S050 	 323 d 

383 as0FIoo 


SgO0 	 100
 

S.75O 	 2#9 0 

S4 F10 0  	 236 c 

S.E. + 16 kg/ha. 

C.D5% 47 

Ta-ble - 6 

Effect of P on Lentil
 

Levels of P in kg/ha.. 	 Yield in kg/ha.
 

0 	 287 

50 419 a 

100 429 a 

S.Dn. _ = 26 kg/ha. 

OD. = 71 
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Thblo -

Effect of N& F intoraction on Lnti 

Le-velj P in kg/hi 

0 

50 

100 

Levels of N kg/ha. 

0 50 '61o 

.. 227 303 

560 409 409 

333 334 418 

inoculum 

'265 

303 

342 

S.Ma. 

C.D.5% 

+ -

-

51 kg/hi. 

72 

Table-

EffOct of N onYield of gram 

Levels of N kg/ha. 

8 

Yield in kg/ha. 

0 

50 

100 

Inoculation 

1437 

1447 

1240 

1364 

a 

a 

b 

ab 

S.Em. + 

C.D. 5% 

56 (kg/ha.) 

158 



Tablo 9 

ffct o f E on Gram 

Levola P (kg/ha) Yield kg/ba. 

0 1510 a 

50 1240
 

100 1385 a
 

S.am. _ - 49 

O.D. 5% - 137 

ffrot pf P x K interaction on yicld of ram 

Levls of P
 
kg/ha. K (Kg/ha).
 

0 5100
 

0 1677 1250 1375
 

50 1458 1385 1292
 

100 1396 1083 1479
 

Samn. ± - 85 kg/ha. 

C.D. 5%-238 



A REPORT ON A WEED COaSTROL 

A. Narayanan
 
RPIP/USAID#New Delhi
 

Chemical weed control in various pulses needs a 9areful screening and 
testing of the available herbicides in the market. With this p34ective' 
in view, -atrial was conducted in kharif 1968 at the I.A.R.I. farm. 

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

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

In Mng, Eptam, Tok and Treflan plua Eptam causnd severe injury.
 
Although knoxweed did not show a specific injury, it delayed emergence 
of seedlings which were small in stature as compared to control. No
 
injury was noticed with other herbicides.
 

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

In Arhar, high doses of fiben, Eptam, Tok and Treflan Ius! Eptam 
induced severe injury. Even at low dose, Knoxwcd was very noxious 
to seedlings.
 

In general, Knoxweed, Eptam, Tok and a combination of Trofan and Eptam. 
were much injurious to all the throe crops tested. However, the injury 
caused by Eptam and Treflan plus Eptam was much injurious to all the 
three crops tested. However, the injury caused by Eptam and Treflan 
plus Eptam was trrinscent as the seedlings grew whereas the knoxwoed and 
Tok - caused injury was persistant. 

Weed control rating was taken 45 days after plant.ng and herbicide spray.
 
The results are presented as percentage over control in Table - 2.
 

tiniben (6 lb./ac.), Eptam (2 & 6 lb./ac.), Treflan ( 1 lb./ac.), Tok 
(2 & 6 ib./ac.) Knoxwecd (2 & 6 lb./ac) und Troflan plus Eptam controllEd. 
the weed more effectively than other herbicides tested. 

Sinc. te problem of nutgrass was a major one during the kharif season it 
was thought desrable to observe how much Lach herbicide can control nut
grass, monocots other than nutgrass and dicot weeds. The count was taken
 
per unit area and the results are presented as percentagb over control. 

It is evident from Tablu 3 that an effective control of nutgrass was 
obtained with the application of Eptam (6 lb./ac.) and a combination 
with Treflan. But these two treatments failed to control the monocot 
weeds other than nutgrass. Howevr, Tok brought down the monocot wceds
 
to a considerable extent. Tok (2 & 6 lb./ac.), Trcflan (1 lb./ac) and
 
its combination with Eptam (6 lb./ac.) could control dicot weeds more
 
efficiently.
 

The four major common weeds in the control plots were Oyperus rotundus 
(monocot);; lochrin ttropupura (monocot); Trinthcm. portulacastrum 

bigcra arvengis (dcot);,.tj 


The presence,of more nutgrass in Tok, Treflar. and AmibLn plots chows that 
these herbicides are not effective in controlling this partiaular. wecd. 
Here again Treflan .lu Eptam combination, Eptam, Randox end loxwecd 
showel a good control over nutgrass.
 

http:plant.ng
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A large number of Eloocharis atropurpurea was found in Treflan and Eptam 
plots. This weed infestation was much less inother plzts of Knoxweed,
 
Eptam, Treflan and Amiben. 

The plots of Rnndox and Eptam had a good amount of Diera arvensi as 
compared to Knoxweedp Vernam and Treflan plus Eptam plots. 

A good number of T/nnthe-ma rortulncastrum was present in Eptam, Treflan, 
Tok, Vernam, Tillam and Treflan plus Eptam plots. 

In general, Eptam, Treflan plus Eptam treatments contrclled njxtgrass more 
aeffectively but they could not control gc .a~crrra which is 

very small monocot weed compared to the crop plants - Fn., cowpea and 
arhar. The effectiveness of various herbicides to Trigntheza and Digea 
were not very much clear from our data. 

The yield of these crops were not recorded because of the crop failure
 
due to i. disease, ii. inclement of weather and Iii. unkmown factors. 

Eowever, the present study could throw us scme interesting results from 
which we could select certain herbicides like Eptam, a combination of 
Treflan and Eptam and low doses of Tok and Knoxweed. Thoso will be tried 
in kharif 1969. 

Table - I 

E21MIGIDAL TPJAL: 
CROP INJURY RATING 

Moong I 

A1 0 
12 2.5 
31 4.0 
32 6.5 
Tr 0 
Tr2 0 
RI 0 
R2 0 
TOKI 4 
TOK2 9 
Trl+E1 1.5 
Tr2+E2 4.0 
V1 0 
V2 0. 
KI No injurypDelsyed 
K2 Germination,Small plants 

Til 0 
Ti2 0 

Hand weeding 0 
No weeding 0 

0 - No injury 
1-3 - Slight
4-6 - Moderate 
7-9 - Severe 
10 - Death 

Cowpea 


2.0 

3.5 

2.0 

4.0 
0 

2.0 

2.5 

0 
3.5 
9.0 
2.5 
7.5 
2.5 
0 
8.5 

10.0 

2.0 
3.0 
0 
0 

August 9. 1968 

frbar
 

1.5
 
5.0
 
1.5
 
8.0
 
0
 
1.0
 
0
 
0 
2.5 
9.0
 
2.5 
6.5 
0 
1 
8.5 

10.0
 
1 
1
 
0 
0 
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September 11, 1968 
Tahie -2 

0 - 0%weed control 
10 - 100% weed control 

Treatment R I B 2 B 3 5 Total I over control 

A1 6 3 3 4 1 3 20 6,7
 
A2 6 5 34: 4.
27 5.5 
32 8 7 1 303 8. 3 5.0

1ri 6 4 1 0 0 5 its 7.3Tr2 8 9 8 7 6 1 39 3.5R1 2 3 7 6 0 0 18. 7.0R2 1 6 05 0 0 12 8.0Tokl 9 7 9 3 3 5 36 4.0Tok2 10 9 7 8 9 9 52 1.2
Tri +3l 2 9 8 9 1 ..2 31 4.9Tr2 + 9 8 9 9 8 1 44 2.7VI 0 1 0 7 0 0 8 8.7V2 2 0 1.4 1 0 8 8.7I 5 6 6 3 0 3 23 6.2K2 4 6 56 8 2 31 4.9 
Tt 1 4 1 05 2 3 15 7.52 5 2 4 4 0 0 15 7.5H W 10 10 10 10 10 10 60 0control 0 0 0 0 0 0 0 100 

Totp;: 103 106 102 98 50 57 = 516 

Table -3 

EME hUM.R OF WEEDS PER 4 Sq. Feet 

INutgraess% over jOther j1ovor Ercad 1%over I Total 
I -control lionocot jccntrol Ilecre fcontrol I weeds 

Al 25 104 43 94 10 63 78A,2 21 87.5 48 104 9 56 78E1 18 75.0 36 78 6811 65 
Z211 45.8 41 89 
 11 68 63
fri 31 129.2 53 115 12 75 96
Tz,2 25 104 44 96 254 73
Ri 27 112.5 44 96 14 88 85

R12 13 .54.2 47 102 81
13 73
Toki 25 104 20 8 5344 50
Tok2 24 100 4 87 3 
 19
Trl + 1 15 62.5 55 119.5 8 

31 
50 79TF2 + E 12 50.0 58 126 7 44 77

V 18 75 42 91 16 100 76V2 18 75 39 85 15 94 72
19 79 47 102 13 81 79
17 71 48 104 11 68 76 
18 75 33 16 6772 100
T 2 21 87.5 48 104 17 106 86


H 15 0 47 0 12 0 83
Control 24 100 46 100 16 100 77 
Total 398 843 226 1467 



SOIL AND FOLL' *iPPLIC.TIO! OF PHOSPHUTE 

;jr.nl Prakr.ah 
ULID/R[IP, New Dclhi 

Two trials wore conducted to study the response to soil and foliar
application of phosphaite in Mgog (Pusn Bnigaki) and Urd (T65f during 
suu,,er and kharif rospecti-voly 1968 at thc. I.A.R.I Farm ( .sin Blc-ck-2, 
Middle Block).
 

Troatmont (k/ha.) 

Soil applications Foliar applcation Soil & Foliar 
application 

50 25 25 + 25 
75 50 37.5 + 37.5 
100 - 50 + 50 

Gross plot size of 3.0 H x 1.8 M end simple R.B.D was used with four 
replications. 25 kg. N/ha. was applied .s a basal dose and phosphorous 
"was applied in thE form of single superphosphate. The plantings were done 
on 16 May, 1968 and 1st August, 1968. 

In N= (Table 1) it was found th.t application of 75 kg. P/ha. half 
through soil and the hrlf through frliage gave hihost yield of 803.41 
kg./ha. as compard to 623.85 kg./ha. in control. However, the difference 
was net found to be statistically significant. The probable rpasons for 
not getting a good response may be: 

i. Initial fertility status. 

(Summer Av.P 35 lb./acro) 
(Kharif Av.P. 38 lb./acre) 

ii. Coasting of insoluble salts in the foliage. 

In Urd (Table 2) soil application of 75 kg.P/ha. gave maximum yield of 
869.2 kg/ha, as compared to 835.96 kg/he., in control. Treatment difforences 
was significant. 

In summer crop (Pusa. Baisaki) we got maximum yield with 75kg.P/ha. 
(1/2 soil + 1/2 foliage), but in kliarif with the same treatment coriaination, 
in urd, we got same yield as in the sumner. Phosphate alone (foliar) did 
not give good response in moon and urd, But when 75 kg. P/ha. was applied 
through soil and foliage, the yield of both moong and urd was satisfacturily 
higher than control. 

http:Prakr.ah
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Table -1 

RESPONSE OF MOOIG (PUSA BIAISAKI) TO VARYING 
LEVELS OF PHOSPHATE 

Treatments Yield kg ha. 

Control 623.85
 
25 F 688.44 
50 F 724.25 
50 S 762.58 
75 S 663.22 
100 S 718.01 

25 F + 25 S 674.47 
37.5F + 37.5 S 803.41 
50F+ 50 S 721.75
 

Tablo - 2 

RESPONSE OF URD (T-65) TO VARYING 
LEELS OF PHOSPHATE 

Treatments Yields kg/ha.
 

Control 835.96
 
25 F 357.91
 
50 F 6/ 2.03
 
50 S 697.57
 
75 s 869.02
 

100 S 541.03
 
25 F + 25 S 805.96
 

37.5 F + 37.5 S 831.03 
50 F + 50 S 740.50 

C.D. at 5% 279.78 kg/hAo 
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RESULTS_ OF CO-ORDINATED LGRONOMIC TRIALS SPRING &mRRI 1968 

C.8.Saraf
 
RPIP/USAID,New Delhi 

1. 	 R~onso of threce varieties of moong ( hnscolus aurous)to different 
row und plant spacings and fertility levels.. .. 

AL 	 experiment was conducted during the summer season of 1968-ou m beans 
) to study the response of threc varieties to different
(;ascolus 


row and plant spacings Lnd fertility levels at Delhi, Hissar, Kanpur and 
Pant Nager. Thu v-xistics included were Type-i, Jalgaon 781 and Pusa 

were 20 cm. and 30 cm. Plant to Plant spacings'Baisnkhi. The row spacings 
were maintained at 2.5 cm., 5.0 cm. and 7.5 cm. Fertility levels weronno 
nitrogen and no phosphatc, 50 kg. N per hectare and 50 kg. PR0j/ha., 100kg. 

N/ha. + 100 kg. F O/h.. and inoculum + 100 kg. P20 per hectare. A split 
plot dusign was used with varieties and row spacings in main plots end 
plant spacings and fertility levels in sub plots. Plot size used was 
3.0 I' x 1.8 M with three replicates. 

The trials at Pantnagar, Hissar and Kanpur did not come up well, because 
these crops did not get irTigation water in the hot summcr. Crop at Dlhi, 
however, was successful partially. 

The crop was sown on IWky 16, 1968. The crop progressed satisfactorily in
 
the beginning, but at a later stage, variety Jalgaon 781 was affected by 
virus &nd .Type-1 did not yield anything. 

Data in Pusa Baisakhi was collected in four pickings and was analysed as 
split plot design and is considered in the following pages. 

Table -1
 

Effect of different row and nltnt spacings 
and frtility ":ls on yield (kg/ha.) of 
moong beans (Phnseolus creus) 

Delhi - Spring, 1968 

Sub-treatment 	 Yield J(kg/ha.) 
(Fertility in kg/ha. 	 ----- Row spacing-----
and plant spacing in cm.) 20 am. 	 30 cm. 

Fo 82.5 950 664 
FO S5.o 955 646 
F 0 S7,5 874 526 

P50 N50P S2.5 855 409 

F50 N5oP 85.0 	 .806 376 

F5O N50P S7.5 645 679 
FlOON100 PS2.5 874 551 

F i0I00 P 85.0 751 553 

F N P S 598, 377 
100 100 7.5 

Data indicate that the yield of moon bean3 (var. - Puca Raqakhi) in 
20 	 cm. row spacing varied from 598 kg. per hectare to 955 kg.per hectare 
in 	 different treatments. In 30 cm. row spacing, the yield ranged from 
376 kg. per hectare to 679 kg. per hectarc. The results are not
 
statistically significant. 
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Kharif. 1968 -

During khnrl season of 1968, the soil r-rid crop m-iag cnt discipline
 
designed experiments concerning fertiiation, row and plant spacing

and rhizobial inoculction. The trinis wckc ionducted at Delhi, Hissar,

Kanpur, iudhiana and Pant Nr.gar. I nhrll be discussing ith you only the
 
results of fertility-oculum mid fertility-spacing trials with particular
 
reference to moong br.-ns (Phascolus ,ureus) and urMd beans - (Phaseolus
 

.mungo). Only the highlights of the results are presented here. 

A. Fertility Spacing Trials: 

Fertilization spacing experiment or'im2n, bUMss (Phaseolu3 aurous) and urd 
beans (Phaseolusp m__o) was planted at Delhi, Hissar, Ludhiana and Pant Nager.
At Dclhi and Hissr, short term varieties were tricd. While at Ludhiana and 
Pant Nagar, trials were conducted using long term varicties- nd moong beans 
and urd beans. 

The experiment for short term varieties consisted of three row spacings
(15, 25 and 35 cm.) and three plant spacings uithin row (2.5, 5 and 7.5 cm.)
(three fertility levels 1;,P and K at the rate of 0, 50 and 100 kg/ha. each 
of actual element). A split plot design was used with fertility levels as 
main plot treatments and row end plant spacing as sub-plot treatments. All 
the treatments were rc.plicated four times. In long term vnrieties, the 
row spacings were 30, 45 and 60 cm. while within row spacing was maintain -d 
at 5, 10 and 15 am. All other treatments and design was same as that of 
short term varieties. 

At Hissar, J-781 moong beans was tried and urd (var. T-9) was tested. At 
Pant Nagar, T-6009 moong late was tried and at Ludhiana No. 54 moong
late and No. 64 and 1-1 urd late were tried. 

Data in Tablb - 2 show that within row spacing of 2.5 cm. has yielded only
834 and 623 in 15 cm. and*25 cm. spcaing compared to yields in $15P5 
St1?7.5 and S25P 5 (1009, 1179 and 1053 kg/ha) respectively. Because 
of high population in 2.5 cm. spacing, the competition increases and,
therefore, yields are low in this treatment. 

Data in Table - 3 reveal that with high fertility and low population (2-2-0)
the yield is 1Z00 kU/ha compared to low fertility and high population (000)
857 k/ha. The reason is self-explanatory. Secondly, with high fertility
and high population (0-2-0) urd becns yielded 1026 kg/ha. The main reason 
for this significantly higher yield is that t2e initial status of the 
experimental field was very high. 

Data in Tablc - 4 show that the interaction effect of N and K are statis
tically signifiaant. Response to 100 kg/ha. of potash was significantly 
superior to other treatments. 

Table - 2 

Effects due to Between row and within row spacings on the yield
 
of Urd (Phaseolus mungo) at Hisser, Kharif - 1968.
 

Treatment Yicld of Urd Beans(kg/ha) 

S15 P2.5 834 'a
 
S15 P5 1009 ab
 
S15 P7.5 1179 ab
 
S25 P2.5 623 
625 P5 1053 fab
 
S25 P7.5 972 ab
 
S35 P2.5 935 ab
 
835PF5 845 *b
 
S35 P7.5 1099 ab'
 
C.D. 5% 318 
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Table -

Effocts duo to diffcrnt f#rtility levels (I.tain Treatments) and row 
and plant spacings (cub-trcn.t-cnts) on tho yield of urd beans 
(Phnsuolus uno) at Hisr, Kharif - 1960. 

Yield in kg/ha. 

Fc-rtility Lcvcls (k,/ha.)
Row & Plant t.ah of N. P205 & K20 of actual e2ment 
Spne~ing (am.) 0 50 100 

S15 P2.5 857 620 _1026 
P5 679 1072 1275
 

Bs15 P7 5  59 1379 1579
 

S2$ P2 .5 662 558 646
 
. P 878.1320. 966
 

• 9025Y 948
996 1062
 

s35 P2.5 863 743 1200
 
B35 P5 1002 632 901
 
S P7. 5 1633 63? 1027
 

C.D. 5% 551 kg/ba. 

Interection effept due to difftrent levels of N and K2 0 
on thc yield (k&/ha) of Urd beans (Phaseolus imun) at 
Hissrr, Kharif - 1968. 

Levels of
 
K20 (kg/ha) Levels of N (kg/ha) 

No NIN50  N10 

902 898 979 773 

K5 748 929 666 875 
Kiod 1193 93? 736 752 

Si, 5+ ,154 kj/ha.-

C.D. 5%148, kg/Ma 
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At Ludhiana, in urd late (vr. No. 64), the iterc.ction effect i. F-I 
trial is significant. Trcrtment 2-0-1 yicldcd highest (638 kg/ha) ns 
against 260 kg/ha, in 2-0-0 iii this trial. 

Besides these trials, a fungicide nun-aticido trial was planned and 
conducted at Ludhiana to deturmine the cause of crop failure in 1967 
in P'ulse Block. Tho expcriment consisted of following soil treatments -

PC1B (Brassicol) . 20 kg/ha. (Fungicide)
 
Nonagon 0 7.5 gal/hm. (Nemc.ticid)"
 

PCNB+NEH
 
Methyl - Bromide - Soil stcrilant * 1 lb/100 sq.ft.
 
and control.
 

This was applied 2 weeks before planting (Juno 19, 1968). Since Methyl
Bromide needs complete scal, we used plastic sheets (10x50'). Applicntors 
were used for Methyl Bromide treatment. 

Those soil treatment plots were further divided into two sub plots each 
No fertilizer and 100 kg/ha. each of N,P and K. These sub plots were 
further sub divided into four plots to test .the effect of the following 
treatments -


Controlp
 

Irrigation .- Irrigate wely or often if need be to keep 
all of the root zone at or near field capacity.
 

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

F.LM. - Enoueh ws nut 

None of the effects were significantly different. 

Methyl Bromide treatment yielded 763 k,/ha. of urd beans, even though
it had some injurious effect on plants in the beginning, The control 
treatment has hoover, yieldcd 673 kg/hr.. Brassical treatment had 
depressed the yield (486 kg/he). 
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Effect of ridge ulantinr iAn intcr-plrant nacing on the prforiance of 
A'har, U1rd '.nrd Moong 

B.M. Shirma and S.L. Chovrhury & P.C. Bhatia 

Past oxperi i In the Project has shoun that kharif crops suffer heavily 
due to wet con."' ons which often coincide with the early growth of these 
crops. It was, t -refore, considered desirable that *these crops should be 
planted on ridgee, ,s +.his practice makes for a better rooting medinm for 
the young seedlings t- a considerable extent. 

The expeziment consisted of three methods of sowing - ridge planting, flat 
planting and flat planting followed by subsequent ridging along with three 
inter-plant spacings, i.e. 5, 10 and 15 cm. for urc and moong end 20, 30 
and 40 cm. for arhar, The crops were fertilized with 30 kg. nitrogen and 
75 kg. P 2 05 per hectare at-the time of sowing. Arhar, variety T 21 was 
sown on 11th July and rows wore spaced at 75 cm. apart. While urd (T-27) 
and moong (T-,4) were sown on 12th July, 1968 with an inter-row spacing 
of 30 cm. 

1. Method of Sowing:
 

It is .seen from Table 1 that the highest grain yield of 27.12 q./ha, of 
arhar was obtained from the crop planted on ridges. This was significai.Ly 
more in comparison to either flat plant:.q; or subsequent ridging. The 
increase due to ridging was of the order of 6 and 9 quintals per hectare' 
respectively. Grain yields of urd and noon were also increased 
significantly when the sowing was dcne on ridges than by the other two 
methods. Ridge planting increased yield by about •4.2 and 2 quintals per 
hectare of urd and moong respectively in comparison to f2!t planting. 
It seems that these crops having a short growth period had no time to 
regain vigour and hence suffered more. 

Table 1. 
Effect of method of sowing on grain 
yield of Arhar, Urd and Moong. 

Yield in Q/ha. 
.Treatments Arlhar Urd : Moong 

Ridge planting I27.12 11.82 5.29 
Flat planting 21.11 7.49 3.33 
Flat planting 18.22 7.67 3.23 

followed by 
subsoquont 

S.E + 1.53 0.52 0.60. 

L.S.D 5% 4.57 1.57 1.81 

2. Intor-plant spacings 

Table 2.
 
Effect of inter-plant spacings on grain 
Yield of Arnar. Urd and Moong 

Treatments i Grain yield q/ha. I 

Sl 
_ 
' 

Arhar 
2.23 

Urd 
10.12 

Moongi 
I 4.458 I 

s1 18.67 8.54 1 3.85 
1 21.58. 8.34 J_4j.. 

S.E. ± 1.53 0.52 0.6o 
L.S.D.5% 4.57 N.S. N.60 

http:significai.Ly
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It may be observed from Table 2 that reduction in the inter-plant spacinggenerally tended to give higher yields. In case of arhar, this increasein yield was substantial amiunting to 7.5 and 4.6 q/h-.hen the spacingwas reduced to 20 cm. from 30 and 40 cm. respectively. 

Conclusiont
 

The experiment has shown that in areas where the kharif pulse crops aresubject to initial temporary waterlogging, -their yields -could beconsiderably enhanced by planting ,n ridges. It has also been observedthat a closer inter-plant spacing than that usually practisd giveshigher yield of kharif pulse crops like arhar, rd and mocn . 

-o0o



-SUI1iARISATION OF AGRONO1IC RESEARCH WORK ON PULS5E CROPS, DURfITG 
1967-68 

S.L. CHOWDHURY 
All India Coordinated Pulse ProjectDelfhi Centre 

You have already heard a detailed account of the investigations on the 
various agronomic aspects of pulse crops undertaken .during the year by 
the centre team. They planned and initiated many trials cn Bengal gram 
lentils, 'lea, mung, urad and pigeon pea. There were failures.jlnd 
successes. If failures have been more-numerous than successes, not all 
failures were inevitable. Within the overall considerations of 
agricultural research and the constraints imposed by these considerations 
the land allottcd to the Pulse Project hnppened to be such that in the 
kharif season we started work with a belief 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 year. The fears came 
true this year as well. It is here that last season we lost all our 
agronomic trials on pigeon pea, mung and urad. These were extremely 
important trials designed to yield the most-needed information on the 
optimal levels of population and fertility requirements of the available 
improved varieties of kharif pulses. May be, and hopefully, a suitable-" 
land area will be made available for the work in the coming season. 
Some setbacks to work are inevitable like the one at Pant Nagar where 
our good crop of pigeon pea suffered heavily due to an early - October 
storm. Likewise this crop at Hyderabad was practically lost to 
drought and a simultaneous closure of the irrigation canal. -

Undismayed by these setbacks, we are working hard, seeking and ltarning. 
And in this process we were blessed with some achievements. For 
instance, we have found: 

1. that in gram, mung, urad and pigeon pea closer row plantings yield 
higher than the usual spacings irrespective of the fertility status of 
the soil. 

2. that under temporary waterlogging conditions of soil# mung, urad 
and pigeon pea fair much better if planted on ridges than the usual 
method of sowing these crops. The increases in yiell may range from 
25 to 60 per cent.
 

3. that pigeon pea, on soils of low fertility, responds admirably 
to applications of both farmyard manure and phosphatic fertilizer. 
Even the highest levels used gave highly profitable returns. This 
crop appears to have a very high yield potential. Variety T2 1 of
 
this crop yield 51 quintals of grain per hectare last year at 
Pant Nagar with needed adjustments in planting rates ankd inter-row 
spanings. This is higher than any yield reported so far.. 

4. that with similar adjustments in planting rates and fertiliser 
application, the pea crop could yield as high as 43.6 quintals/hectare 
as it did in the season under report at Hissar. 

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

6. that slummer mung whi rnted in erly April yields twice as 
much as it does when plant( early May (Pant Nagar experiment). 
Some irrigated land from sugtu-ane, vegetables, peas, fodders, etc. 
is always available for this early planting. 



It is however, clearly understcod that the results will not be immediately
usable for direct and uriversr.l application all over the country sincelocal factors of crop production vary widely. It is, therefore,
imperative that the trials be conducted on more locations than at present.At present our work is confined ta only Delhi, Hissar, Ludhiana, Pant-Nagar, Kanpur and Hyderabad. The Eastern, Western, Central and Coastalregioiis are still not participating. We propose to finalise plans ofwork and send these out to all willing to piLrticipate. It will behelpful if a restricted gathering of agronomists and others illing tocooperate in the agronomic research work could be arranged some time 
early March next. 

I also wish to avail this opportunity to express ohr gratitude to allour friends at Hissar,. Ludhiana, Pant Nagar, Kanpur, and Hyderabad
whose cooperation we had in full measure. 

• -0o
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1413 OM RABY PULSES INl PAJTNAdlR IN; 1967-68 

MC. Saxena 
U.P. 	 Agricultural University 

Pantnagar 

Lentil:
 

I. Comparntive performance of some varieties of lentil for grain 
production.
 

of lentil (B.77, 0. 31 T-8, B-25pThe 	yield performances of 10 varieties 
L.9-12 	and T-3) were evaluated through this1.P-11, B-62, N.P-47, T-36, 

rowsoxperiment. The experiment was planted on 27th October, 1967 in 
30 cm. apart rnd witi plant spacing of 5 cm. L basal dressing of ferti

iand 80 kg. per hoctarelizer 	was applied at the rate of 38.72 kg. P205 
The 	experiment was laid out in a randomisedor diammonium phosphate. 

block design and data on flowering behaviour, height of plants and grain 
yield were recorded. Data regarding height and lateral spread of plants, 
yield and test weight are presented in Table 1. 

Table -1. Varietal effect on the performance of lentil
 

Height 	of Lateral Yield 1000-grain1 

Varieties plants at spread at per weight Yield 
full full plant gn. q/ha.
 
flowering flowering gin.
 
stage(cm) stag (am 
 -

22.16 25.00 4.2 16.4 22.15
I. B-77 

23.68 21.16 3.3 18.4 21.40
2. C-31 


3. T-8 26.16 15.83 2.6 25.4 12.68 
4. B-25 21.00 23.50 5.6 17.2 26.70
 
5. N.P.11 12.00 13.83 3.2 16.2 16.47
 
6. B-62 18.00 24.66 5.5 16.2 21.40
 
7. N.P-47 20.68 26.66 3.3 16.4 22.53 
8. T-36 18.83 20.66 3.5 17.8 25.94
 

17.8 30.689. L.9-12 14.50 18.16 13.3 
10. T-3 25.50 19.83 4.3 22.8 14.7
 

Significant
'F'test 

_ 1.39S.EM. 

4.128
C.D. at 5% 


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

As regards the grain yield, variety B-25 produced the highert5 yield 
per plant, while T-8 produced tha lowcot. Variety L 9-12 produced 
significantly higher grain yield (30.68 q/ha) than all other varieties. 
Minimum grain yield of 12.68 q/ha was recorded with variety T-8.
 

at par as
Variotir.8 B-77, C-31, B--62 and I.P-47 were found to be 

regard their yield performance. The maximum test weight was recordqd
 
with Variety .8 and the minimum with variety N.P.-11,
 

II. 	 Effect of fertilitv -levels, row and plantsacing
 
on the yield of lentil (Var. L.9-122
 

This exporiment was conducted to determine the optimum fertility level 
and to work out the best row and plant spacing under different fertili
ty "-nditions. The treatments consisted of nine combinations of three 
row spacing (20, 30 and'40 cm) and three fertility levels. 
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F= No fertilizer.
 
F= 50 kg. N + 50 kg. P205 + 50 kg. K20/ha.
 
F2 100 kg. N + 100 kg. P205 + 100 kg. K2 0/ha.
 

The crop was planted on 15th October, 1967 and took about 175 days for
its maturity. The experiment was laid out in a Split plot Design
taking the combinations of fertility levels and row Upacings as maiplot treatments and plant spacing as sub plot treatments.. The main

effects of various treatments are prescnted in Tablc - 2.
 

Data presented in the following Tabl: clearly indicate that almost
grain yield of lentil was recorded under all fertility lei
Different row spacings also did not have ay differnnti l
grain yield of lentil. Closer plant population tended to

grain yield. Highest yield of 18.55 quintal per hectrxo

in plots with a plant spacing 5 cm., while the lowest waE

with plant spacing of 15 cm.
 

Table - 2., 	 Effect of fertility level, row and plant

spacings on the grain yield q/ha. of lentil
 
(Var. L.9-12).
 

Row lPlant Fo F F2 Row Plant
 
Spacing spacing N.P 05,K201N,P
 205,K2 01NP 0OK 0 ]spacing i spacing

CM* cme 
 , 205 K20 effect!-kg/ha kg/a kg/ha i . rCMISPec- Yield0 -0 5'05010-101 ling 

20 5 22.30 18.73 23.19 I 
10 11.77 22.47 14.27 
 17.34 5 18.55
 
15 14.71 14.09 14.53
 

30 5 18.82 16.14 16.05
 
10 16.94 2.42 20.51 16.88 I 10 
 17.11
15 14.71 11.86 16.50 I 

40 
 5 19.44 16.68 15.61
 
10 19.35 16.32 11.95 
 17.95 15 16.51 
15 21.22 21.40 19.62 

17.69 17.56 16.91
 

III. Effect 	of differmt levels NtP.K and inoculum on the grain
yield oflentil (Var. L.9-12). 

The eyror.Lnent was conducted to work out the optimum combination of N,phosphorus and potassium levels of fertilization and to study the effectiveness of Rhizobium inoculum for lcntil. 1.L the 36 combinations of three
levels of nitrogen (0, 50, 100 kg N/ha) and inoculation with Rhizobium
culture, three levels of phosphoric acid (0, 50, 100 kg P205/ha) and-three levels of potash (0, 50, 100 kg K2 0/ha) were tested in randomi.sodblock design with 4 replications. The experimental crop was planted
on 14th October, 1967 and took about 175 days for its 	maturity.. Thedata regarding the effect of different treatments on grain yield of

:entil are presented in Table 3.
 

The following Table clearly indicates that the increasing levels of1hfrum 0 to 100 kg por hootnr6i resulted in the reduction of grain yield.Seed treatment with rhizobium culturb alsn fail.d tn havo any beneficial
effect on the gradn yield of lentil. Almost cqual grain yield wasrecorded with different levels of phosphoric Ecid tried. A reduction ingrrin yield was also recorded with the increased levels of K20 from 0
100 kg. per hectare. 

to 
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Table Ill. 	£ff,;ct of diffcrcnt levcls of N,P,K and inoculum 
on the Prein.%i ld a/hr;. of lcntil (L.9-12) 

1 Kv 14-c1 

I~25 leel NO 1uc INOCULM! tffectel et 
lels ll,4s / 0 


20.46 22.65 16.37 22.84 	 .-
K0 

20.65 21,24
PO 0 22.94 .17.04 19.89 26.08 

to 22.61 21.42 14.94 20.65 

5 0 21.89 17.32 21.6118.57 20:56 20,72" 20,71
P o kO 25.89 23.32 21.32 Y''0 

17.23
20.37
PSOo 18.65 21.99 

No 21.51 28.46 17.70 23.51
 
19.57


0 19.13 17.99 17.51 18.94 20.15 00 
P100 	 18.94 19.61
 

to 20,27 18.7 

Average 21.48 20.94 18.43 21.19
 

1.r e nmpnXjvn pn fnrmnnt-a nl' Romo v;4erntns of vng'nthln AR 

Yield performances of nine pea varieties (NLP., P.326 P. Kaip, Bonevillep
 

Bridgecr, Early December, T-19, T-56 and T-61) were evaluated in this
 

experiment. The crop was planted on 21st October, 1967, in rows 45 cm.
 

apart with plant spacing of 10 cm. The fertilizer mixture uas placed 

in side bands ' 30 kg. N. 80 ':. P205 and 40 ka. K2 Opcr hectare. The 

experiment was laid out in a ra.tiomiscd block design and the data regarding 

flowering behaviour, height of plants and yield of green pods were recorded. 

The data on yield of green pods arc presented in Table 1. 

Table- 1: 	 Varietal effect on the production of grcen pods of peas.
 

Varieties 	 Dr'ys ,Yield in Yield inield in Yield in Yield in Total
 
taken to II III pick- III pick- IV pick- V pick- yibld


Ipcc plot.dkplot ikg/p otI
n ingDieltkg/ ing IVha.1 picking 1picking ing ing kg 

2.45 3.33 1.57 0.37 97.66
NIP 91 1.49 

P. 326 91 2.02 2.60 2.75 1.25 - 91.35 
P. Kaip 101 1.75 .2.08 1.86 0.54 - 66.12 

91 1.17 1.98 2.19 0.85 - 65.71Bonnovilla 

3.06 1.05 - - 58.12Bridger 86 1.42 


- 69.12
Early December77 1.77 2.55 1.10 1.59 

T-19 118 2.62 4.32 2.25 - - 97.41
 

101 2.24 4.20 4.04 1.35 - 125.34
T-56 

- - - 123.20T-61 128 7.75 3.58 


-	 - Significant,F test 	 

.	 +
S.M. -	 2 6.97 
19.46
C.D.at 5% ...... 


The abnve table clearly indicates that the highest yield of green pods
 

was recorded with variety T-56 closely followed by T-61 and the lowest
 

yield was recorded by bridger. Varieties N.L.P. and T-I, P.Kaip and 
their yield 	potentiality.* Bonneville woro found to be at per as regards 

Variety T-56, T-61, N.L.P, T-19 and D-326 yielded sigalficantly higher 

than the varieties P.Kaip end Early December.
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As regards thu days taken to first picking, it would bL clcar from the 
Tnblu that variety Etx'ly Dccenbcr tock lLast nunbvr of days (77 days) and
T-61 took the rmxiuw (12e d yq) for their first picking. Varietios N.L.P 
P.326, P.Kip, Bonneville and bridger wcro found to be the medium typo in 
ro ,ect cf 	the number of days taken to maturity. 

II. Effect 	of n=lydcnum treatments on the Performrnco of peas for pods 

This experiment was conducted to determine the effect of molybdenum
application on growth and yield of Peas (P.326) taken for' green pods. The 
crop was planted on 29th Octo., 1967 in rows 40 cm. apart WithLa plant
spacing of 	10 cm. A basal dressing of fertilizer was done at the rate of 
30 kg. N, 80 kg. P20 5 and 40 kt. K2 0 per hcctare. Two extra plots i.e. 
absolute control and N0P.80 treatments were ,lso included in each replica
tion. Different rates of molybdienum over the basnl dressing of N,P,K were 
tried for seed treatment and foliar spray. The cxpcri;icnt was conducted 
in a randomised block design. The dat. regarding flowering behavior,
height of plants at different stages of 7o1th rand yield of green pods were 
recorded. 	 The yield of green pods as affectcd by various treatments in 
presented in Table 2. The statistical analysis of the data rcvc-aled that 
the yield of green pods was not significantly affected by various treatments. 

Table 2: 	 Effect of.uolybdenum treatments on the porforiumce of Pea 
"(I-326) for pods 

Treatments 	 Yield of reeon pods a/ha. 

Absolute control 
 84.01
 
N3 .80 	 63.21
1N30P8s40 82.58 
N.P.K. + 0.025 kg. 1.10 	 76.69seed treatment 

N.P.K. +*0.050 kg. 14 " " 	 83.03 
N.P.K. + 0.10 kg. 1,0 " H 	 72.05 
N.P.K. + 0.20 kg. NO U " 	 75.80 
N.P.K. + 0.05 kg. MO foliar spray 

at flower initiation. 76.42 
F test Not significant
8.Em. 9.27 
C.V. 	 24.24% 

In view of a -very high magnitude of coefficient of variation and absence 
of any definite trend in the response of crop to various treatmentsq not much 
validity could be given to the results of this experiment. 

III. Performance of three v!arietics of Pea for rain production: 

Yield performance of 3 pea varieties OT-163, T-6113 cnd T-197) were 
tested in this experiment. The crop was planted on 21st October, 1967 
in rows 45 cm. apart with plant spacing of 10 cm. The frtilizor mixture 
was placed in side bands 6 30 kg. N + 80 kg. P205 + 40 kg. K20/ha. The 
experiment was laid out in randomiscd block design and data on height of 
plants, flowering behaviour 'njd grain yield were recorded. The date on 
the grain yield are presented in Table 3. 

Table 3: Grain yield of thrc pea varietics 

Varieties Grain Yield a/ha. 

T-163 	 14.49 
T-6113 	 8.80 
T-197 	 11.11
 
F test Not significant 
S.Em. 	 + 0.21 
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The above table clearly indicatcs that highest grain yield was recorded.
with vrrioty T-163 and vricty T-6113 produced the minimump, .diffcrencos
 
ycre 	not statistically si.ificant. 

IV. 	 Effcct cf rr.tos of N.P,K frtilizaticn and inoculation with Rhizobiu,

culture on the grain yield of Pecs.
 

This experiment was co.ductcd to find out the .optimum combination of

nitrogen, phosphorus an.d potash fertilization and to study the effectiveness 	of Rhizobiur, inoculuzi for peas. All the 36 combination pf three
levels of nitrogen (0, 50 and 100 kg..pcr hectare) and inoculation of seedwith Pdiizobium), three lovlu cf phosphoric acid (0, 50, 100 kg P2 0O/ha.)

ani three levcls of K2 0 (0,50,100 kg/ha) were testd in Randomisod block
design with 4 rcplications. The experimental crop was planted on 13th

October, 
 1967 and took about 150 days for its maturity. The results ofstatistical analysis of duta revealed that 	nll the main effects and in
tcractions ucr- non-significant. The main effects of different treatments
 
are presented in Table 4.
 

Table 4: Effect of diffcrcnt levels of NP and K end inoculum on thu grain yield of-peas (T-163,) 

I .leve.ls 	 q/ha. 1erinP-.n-levels
 

kgain.. yield evels Grain yield els rain yield 
0 18.12 0 19.43 0 19.30


50 18.42 50 18.08 50 18.68

100 19.77 100 20.00 100 19.82


inoculum 20.30 - - -F test N.Sig. - N.Sig. 
-
-	 N.Sig.S.± + 2.97 + 2.53 	 + 2.53 

ALthough grain yield of peas was not affected significantly by the levelsof nitrogen triad, inoculation of seed with Rhizobium culture tended to pushup the grain yield to some extent which was more pronounced than the effectof nitrocn fertilization. Increased levels of P205 and K20 did not bring
any significant increase in the grain yield of peas. 

V.TheEffect of differcnt fertility levels and row and plant spacings on
.the agrnin Yield of peas (T-163). 

This experiment was conducted to determine the optimum fertility levelend to work out th best plnt population under different fertility conditic:a.ThE treatments consisted of nine combinations of three row spacings(3c, 45 and 60 cm) and three fertility lcve!!-P i = No fertilizer;
F1 = 50 kg N+50 kg P205+ 50 kg K20/ha; F2 = 100 kg N + 100 kg P205+100 kg
K2C/ha; 

The experiment was laid out ina 
split plot design taking the combination of
fertility levels and row spacings as the main plot treatments and plantspacings as sub-plot treatments. The experimental crop was planted on
14th October, 1967 and took about 150 days for its maturity. The main

offects of various treatments are given in Table 5. 
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Table 5. 	 ffcct of different fertility levcls. row and plant
nacinys on the grain yield of peas. 

q/ha
Frtility levels Grain yield row spac- Grain yd. Plant 

ing cm. spacing Grain yield 

70 -Ot D; 0 20,88 .P.0 17.22 10" 22,18 

F1 , 50, 50, 50 20.53 45 20.52 20 20.63 

F2,l00,00OOOP 20.17 60 22.§6 30 18.77 

F test N.Sig. 81g. N.Sig. 

s. h. + 0.97 tU.97 ± 1.03 

O.D. at 5% - - '2.83 -

The grain yield of peab was not affected significantly by soil fortiliy
levels and different plant spacings. Increasing row spacing up to 60 cm. 
however, increased the grain yield to a considerable degree. The higho:,t 
yield of 2Z.96 q/ha was recorded in plots with 60 cm. row spacing and the 
nininu, (17.22 q/ha) from the plots with 30 cm. row spacing. A closer 
plant spacing tended to increasc graJn yicld of peas. Highest yield of 
22.18 q/ha was recorded with 10 cm. spacing nd the minimu with a plant 
spacing of 30 cm. 

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

-O00
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Report of the 	 oxuerimonts on kharif p'ulses conducted 
during 1968 at Pantnagar 

M.Cs Saxena
 

UiP. Agricultural University, Pantnagar
 

Pulses have an impovtant role to play in human 
nutrition for the majority of vegetarian people in our 
country as they are the major source of protein. From 
the point of view of 'simultaneous soil enY-ichment for the 
subsequent crop, pulses assurie further a position of 
significance in all cropping patterns followed in our 
country. Thrai region poses special problems with respect 
to cultiv-aton of pulse crops because of relatively 
excessive rains and high humidity in kharif season conductive 
to 	build up of large population of in-se-tpasts and 
disease. Further, the tract being especially good for
 
production of cereal crops for seed purposes, the cereals
 
enter in to an active competition with pulses for the land 
area. In spite of those factors, inclusion of pulses in
 
the cropping patterns iF vital. Hence, keeping in view the 
ever increasing demand for protein food, we have to find
 
out ways and means of increasing the productivity of pulse 
crops making judicious use of all our 'Agricultural inputs. 
Th.is would be possible, if by suitable experimentation we find 
out the promising planting ,iatorial and work-out the optimum 
agronomy for these pulses. This project has been taken up
 
mainly to achieve the above objectives, 

Location: The experiments were conducted in Block E of the 
Crop Research 	Farm of the University. 

Soil: The experimental site has a silty lean soil with a 
pH of 6.5, an organic matter content of 0.79 and the 
available P content of 49 kg P20 5/ha. 

Cropping History of the Experimental Plot: The crops grown 
in oxpormental field prior to the experimental crop are 
listed below:
 

Experimental crop 	 Previous crop 

Moong 	 Spring Maize
 
Moong 	 Wheat
 
Arhar 	 Wheat 

Weather: Data on maximum*and minimum temperature, rainfall,
and ro ative humidity for the experimental period are presented
in Table 1. 

Experimental results: 

1. 	 Effect of date of planting andd plant population on the 
porformance of toie varieties 

This study was carried out to assods the optimum 
time planting and plant population for Jalgaon-781 and T-6009 
varieties of Moong. Planting dates tried were 20th Juno, 
5th July and 2uthJuly and populations maintained were 180,000 



Months 


June 


July 


August 


September 

October 


November 


December 


•Table .1
 

Weather Data (June-Dci."1968)
 

I Rainfall MaxIium' Minimum 1Hleatioi'e 
itWeeks m~m. te-ap.)C; tep.Chumidity 

4-10 14.8 36.3 24.5 75 
11-17 46.6 33.8 24e8 84 
18-24 47.0 33.7 24.5 9P 
2-1 31.6 32.8 24.8 89 

2-8 84.4 32.9' 25.1 93 
16-22 
23-29 
9-15 

228.0 
71.2 
136.3 

30.7 
32.2 
32.5 

24.7 
24.3 
25.6 

95 
94 
91 

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 
27-2 - 33.7 22.9 94 

3-9 - 34.3 22.3 93 
10-16 
17-23 
24-30 

36.2 
203.2 
26.0 

34.8 
31.8 
34.0 

23.4 
22.6 
22.0 

90 
96 
89 

1-7 106.0 32.3 20.0 93 
8-14 - 31.1 15.3 89 

15-21 0.4 31.2 14.8 87 
22-28 - 30.9 13.8 82 

29-4 1.4 30.0 13.4 83 
5-11 - 28.8 12.6 81 

12-18 
19-25 
26-2 

-
-
-

28.0 
27.1 
25.3 

12.3 
10.8 
8.1 

86 
89 
90 

3-9 - 25.0 6.3 89,

10-16 - 25.0 7.3 87
 
17-23 - 29.6 3.9 93
 
24-31 0.1 20.5 6.5 87
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and 360,000 plants par hectare with 30 cm. and 45 cm. row
 
spacings. The grain yield obtained in general was very low
 
primarily because of the incidence of diseasas particularly
 
virus and bacterial lnaf spot. The Statistical analysis
 
of data on grain yield revealed that neither the main effects
 
nor interactions among various treatments proved significants.

The 	 main effects of various treatments are presented in 
Table2. 


Table", .2
 

Effect of data of planting, row spacings and 
plL,nt population on the grain yield of two 

Moong varieties 

Date of planting Grain yield Row Grain Plant Grain 
q./ha, spac- .yield' population yield 

ing /ha. 

20th "June 5.05 30 cm. 4.78 180,000 4.7l 

5th July 4.55 45 cm. 5.16 360,000 5.23 
20th July 5.61 

F dest N.Sig. N.Sig. - N.Sig 

8.Br. 40.34 A 0.34 ±0.34 
Varie ties 

Jaigaon 781 
.T-6009 

4.40 
5.35 

F test s. u. N.Sig.4 9.34 

In the case of Jalgaon-781 the earliest sowing i.e. 
oai 20th June led to the production of highest grain yield.
 
The 	late sown crop of this variety suffered a great deal on
 
account of the incidence of diseases particularly yellow
 
virus and bacterial leaf spot. In case of T-6009, however, 
planting done on later two dates i.e. on 5th July appeared 
to be better than planting on 20th June. 

As regards the effect of plant population, it was 
observed that increasing the plant population from 180,000 to 
360,000 plants per hectare did not result in significant
increase in grain yield in any of the varieties. However, 45 
cm. spacing seemed to be slighly better than planting at 30 cm. 
None of the interaction effects turned out to be significant. 

II. 	 Effect of different levels of N P. K and inoculum on
 
the grain yield of Moong.
 

This experiment was conducted to find out the optimum 
N, P and K requirement of Moo_ g variety T-6009. Three levels 
each of N and P205 and two6-ls of K20 were tried. The crop 
was 	planted on 9th July and harvested. on 31st October. 

hoe statistical analysis of data revealed that the- levels 
"of N, ? and K did not have any differcn tial'effect on the 
grain yield of M4gp. The main effect of various treatments 
are 	presented in Table 3.
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Table 3
 

Effects of N. P and K on grain yield (q./ha.)
 
on bloong
 

N levels Grain P 0 
 Grain K 0 levels Grain
 
(kg./ha.) yield levels yield 2 "g/ha. -yield
 

0 6.20 0 16.31 0. 6.47
 

25 5.86 50 6.38 50 6.20
 

50 6.29 100 6.08 - -

Inoculum 6.98 	 - - -

F test. N. Sig. N.Sig. 	 N. Sig.
 

Belau# 40935.4.31 	 40.25 

c0v.- 23.68%
 

It would be clear from the above table that increased
 
do'ses of nitrogen did not have any beneficial effect on 
grain yield.of Moong. Inoculation of seed, however, tended to 
improve the yield level although the over all differences were 
not significant. Application of phosphorus also failed to
 
have any beneficial effect on the yield. Increasing the rate 
of potash fertilization from 0 to 50 kg./ 2 0 per hectare, on 
the other hand depressed the grain yield. Absence of response 
to N, P and K may be attributed to the higher fertility 
status of the soil. It may be mentioned that the preceding 
spring maize 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*Moog. 
III. 	 Effect of fertility levels, row spacing and plant

population on growth and yield of moong kT-6009) 

The experiment was conducted to find Qut the optimum 
fertility level, row spacing and plant population for oong 
variety T-6009. The experiment was laid out in a single split 
plot design with three levels of each factor. Observations 
on the number of primary branches per plant, number of grains 
and length per pod, 1000-grain weight etc. were recorded. The 
data on the effect of fertility levels on growth, yield and 
yield contributing factors are presented in Table 4. 

.... Table 4 

http:yield.of
http:40935.4.31


- -
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Table 4 

Effect of fortility levels on growth, yield and yield 
contribu ting characters 

',Length O1V No.of N0.o 
Grain Yd. Grain Yd. ,Pods

d.t /plant 'por of pod grain ,grains ,primaryTreaf 	 cm. Vt.gm. t/pod 'branchesa. 	 , n. plant, 
. *. .: • -/plant 

N, P2o5S K20 

MKg./ha.) 
10.30 5.69
 

0 0 0 5.47 5.13* 24.82 5.40 22.77 


5.17 5.06 23.90 5.40 21.43 10.60 5.44 
25 50 25 

50 100 50 4.75 5.05 22.49 5.30 21.62 11.70 5.38 

"" tFl- test" Significant 

. .SOU. JO.141 .. 	 .. 

0.244 


04V. 7.95%
 

5.D"at5% . 

that maximum grain yieldIt is clear from the above table 
the plots whera' no fertilizeri.e. 5.47 q./ha. was recorded from 

to significanotwas applied. The increasing fertility levels led 
trend of reduction was also

reduction in grain yield. The same 
grain yield per plant, number of pods per

noted with respect to 	
per plant.of primary branchesplant, 1000-grain weight and number 


Length of pods remained unaffected by different fertility levels.
 

An increas& in number of grains per pod was, however, observed 
with
 

reduction in grain
increase in fertility levels. The ultimate 

of pods per
yield might have accured due to reduction in number 


plant and also the test weight of grain.
 

row spacing on growth,The" data regarding the effect of 
Table 5.

yield and yield contributing characters are given in 

Table 5 

Zffect of row spacing on growth, yield and yield 
contributing characters 

Pods Length ,100- I No.of 'No. ofRow spacing ;Grain b 

'of ,grain grains ,primarycm. oyield 'yield ,per 
'branchesq./ha. '/plant ,plant ipod Iwiehgt /pod 

in. 'per 	plantIgm. II 


10.30 5.02
 
30 4.85 	 4.86 23.49 5.4 91.63 


5.67
5.06 5.12 23.55 5.3 21.31 11.50

* 45 


60 5.49 5.27 28.19 5.5 20.87 11.90 5.75 

tF'1 test Significant - " ' - "
 
- , -
SE .ie , 4 0.02 -. - am 


. . ...
.D. at5%-.09 09 . 
C.V. 7.95 

http:at5%-.09
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The above table indicates that increasing row
spacing from 30 cm to 60 cm resulted in a significant
increase in the 	grain yield of inoong. 
Similar increase 
due to increase 	 in row spacing was also noted in grainyield per plant, number of pods per plant, number of

grains per pod and number of primary branches per plant.

Length of pods remained uneffected due to increase in
 
row spacing.
 

Mhe data regarding the effect of different plant
populations on growth grain yield and yield conitributing
factors are presented in lble 6. 

Table 6 

Effect of plant 	population on growth, yield and yield
 
contributing characters
 

Plant ;Grain 1rain ;Pods Length .LUU- I o.or 'No.ofpopulation 'yield 'yield 'of pod 'grain rimary?pr grain,
per hectare ,q./ha. I/plant 'plant j cm. t /pod ranches,I1gms. 

gms. 	 t 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 5.3o 
360,000 5.16 4.79 24.52 5.2 21.25 21.25 5.09 

'F' test Significant - - -

s.. 40.020 - -oo. . 
C.D. at 5% 0.088 - -. . 
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 Rlants/ha.). An
increase in plant population beyond 180,000 resulted in 
significant reduction in grain yield. Similar. reduction

due to increase in plant population was also noted in

respect of other growth and yield contributing characters
 
except test weight where alight increase was noted due to
 
increase in plant population.
 

IV. Effect of method of planting and levels of phosphorus
and zinc on the 	porfon-ance of moong tI'-60U9) 

This experiment was conducted to determine
optimum level of phosphorus and zinc application and 
the

also
to find out the relative usefulness of flat and ridge
sowing of moong. The experiment was laid out in Randomised
Block Design. The experimental crop was planted on 23rd Julyand took about 100 days dor its maturity. The statistical
analysis cff the data revealed that the grain yield remained
unaffected by the levels of various factors. The data
regarding the effect of main treatments are presented in 
Tnble 7. 

It zmay be sean from Table 7 that ridgo plantingrcbrded slightly better yield as compared to flat planting
although the differences wore not significant. Increasing

doses of phosphorup and sinc did not appear to increase the
grain yield. 
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Thble 7 
Effect of method of planting and levols of phosphorus 

and zinc on the grain yield of moong 

/Ha• 

Syi.lPlanting Grain Levels of sin ksg;/a- yielt Grain Levois of I Grain 
method 	 yild in kg/ha. yield 

Flat method 5.22 0 5.33 0 5.32 

Ridge method 5.48 40 5.55 10 5.42 

80 5.18 20 5.32 
IF teat e.Sig. - N.Sig. - N.Sig. 

± 0.126 0 	 0.1630.163 


C. V. 14.64% 

Arhar
 

I. 	 Effect of date of planting, plant population and row
 
spacing on the porformance of arhar (var. T 21)
 

'[e above study was carried out to assess the
 
optimum time of planting and plant population and row
 
spacing for arhar variety T.21. Planting dates tried were

5th Juno, 20UhTFne, 7th July and 19th July and plant
populations maintained were 40,000, 50,000 and 60,000
plants/ha. 

The three different row spacings tried were 50 cm.
75 cm. and 100 cm. Tho experiment was laid out in a split

plot design taking the dates of planting as main plots and

the combinations of plant population and row spacings as 
sub.
plots with three replications. The main offocts of different 
treatments on the growth, yield and yield contributing
characters are pr'osented in Table 8. 

The data regarding the grain yield only were subjected
to statistical analysis. It would appear from Table B that'
 
the date of planting and plant population had significantly

influenced the grain yield 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 yield of 12.90 quintals'as compared to
19.51 quintals/ha. recorded with the planting done on 5th
June. The maximum grain yield was obtained with a population
maintained at 60,000 plants/ha. The widest row spacing i.e.
100 cm. tended to decrease the grain yield in comparison"
with 50 cm. and 75 cm. row spacings although the overall 
differences were statistically non-significant.. 



Table 8 
Effect of data of planting, plant population and row spacing on growth, yield 
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and yield contributing characters of arhar 
Characters 75% Days Plants No.of Pods GraIns 1000 Height Graini Dryfloworing for trainper primary perTreatmenks Days maturity plo. branches 

per grain /plant yield/ leaves Yield/plant pod weight (Cm.) plant (q./ha.) plot(q.A/a.) 

Dates: 
De 90 190 97.18 25.71 381.83 4.2 80.9 275.51 83.1187 171 123.03 26.68 320.75 4.4 78.8 

43.05 19.51. 
79 165 89.85 251.78 76.70 34.3226.89 266.19 18.624.2 75.5 214.29 69.12 23.51 16.72

D 77 152 92.51 26.30 317.46 4.0. era.- - _ 69.2 181.02 66.57 19.56 12.90- ... . - SignificantS.Ba.

C.D. at 5% -_ -. .... + 0.401.39- 1.9-

Row Spacinvs

50 cm. 83 169 117.11 26.17 316.53 4.275 cm. 76.5 229.25 73.9083 69 102.05 25.69 315.68 4.2 28.22 17.17

100 cm. 83 76.5 233.30 71.02 31.68 17.21169 82.77 27.34 330.96 4.0 75.3 230.33 76.72 28.90 16.41IFI test  - - -S.A. _ 
-
. 

- - - - N.eignificant.... -C.D. at 5% - . - - - 0.34 - - - - -Mnt Pon, ti .,ha. +1.0 

.40,000 83 169 84.83 26.25 344.86 4.250,000 83 75.7 227.97 80.36 29 1653169 101.90 27.12 313.31 4.2' 76.860,000 232.25 72.67 31.883 169 115.86 25.82 16.55306.50tFf test - 4.0 75.8 232.20 68.60 28.61- 17.73- - - -S.E. - -. Significant"... .....C.D. ++ 0.34.. .. .- - 1.0111
C.V.% 12.26% 
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It is also apparant from Table 8 that as the
planting date of arhar was delayed the number of days taken 
to 75% flowering and the total number of days taken to
maturity wore reduced. The average height of plants, grain

yield per plant and the lO00-grain weight also decreased
 
as tho planting was delayed. Increasing th6 plant population
from 40,000 to 60,000 per hectare appeared to.decrease the
number of pods per plant as well as the grain yield per

plant..
 

II. 	 Effect of fertility levels, row and plant spacings on
 
the performance of arhar (T-21)
 

The 	experiment was conducted to find out 	theoptimum fertility level, row spacing and 	plant population
for 	arhar. The experimental crop was planted on 14th 
June and took about 179 days for its maturity. Observations
 
regarding flowering behaviour, plant height, number of

primary branches and pods per plant, number of grains per

pod, grain yiald per plant and per plot and 
1000-grain
 
eight were recorded. The data on the effect 
of different 

treatments on the growth, yield and yield contributing
characters are presented in Table 9. 

The Table 9 clearly indicates that the increased
 
plant population from 
 30,000 to 40,000 plants per 	hectare
resulted in a significant increase in the grain yield of arhar.A further increase in plant population did not produce any
significant increase in yield. A reduction in the number of
pods per plant and number of grains per pod was noted due to

increase in plant population. Number 
 of days taken to flower
ing and maturity and height, number of primary branches per

plant and lO00-grain weight remained unaffected due to
 
various plant population levels.
 

As regards the effect of row spacing, it was noted'
 
that an increase in row spacing from 50 cm. to 100 cm.

resulted in-a significant reduction in the grain yield of

arhar. An increase in the number of primary branches and
 
po-per. plant was, however, noted duo to increase in row
spacings. Other gro-th and yield contributing characters

remained unaffected due to different row spacings.
 

As would appear from the Table increased levels 
of fertility did not have any beneficial effect on grain

yield. Other growth and yield contributing characters 
also .reamined unaffected by different fertility levels.
 

III. Effect of nitrogen and 	phosphorus levels and rhizobium
 
inoculation on the performance of arhar variety T.21
 

This study was conducted to work out the optimum
rate of nitrogen and phosphorus fertilization for arhar and
also to assess the effectiveness of rhizobium inocula-ton. 
The treatments consisted of five levels of nitrogen including
inoculation and four levels of phosphorus as- given below: 

Nitrogen treatments: (i) NO : 0 kg N/ha, (ii) N,: Inoculation,
(iii) 112 : 40 kg N + Inoculation 

(iv) N3 : 40 kg N/ha, (v) 4 : 80 kg N/ha. 
Phosphorus 	 treaftents: (i) PO: 0 kg P2 05 /ha, (ii) P - 50kg

r2O/hA., (iii) P2 : i06 kg P^05/Ea., (iv) P3 : 150 kg P20 5 /hn. 25 
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Table 

Effect of fertility levels. row and plant spacings on r Yowth..ield and vield 
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contributing characters 

Characters 

Treatments 

75% 
flowerIng 

(Days) 

Days. 
for 

maturity 

Height 
/pln 

(cm) 

p 1 ns 
per 

pot 

Primary 
branches 
/plaut 

Pods 
per 
plant 

Grains 
per 

plant 

1000-grain 
wie 

(gm) 

Grain 
Yield/ 
plant 

Grain yield 
per plot 

(q.Aht.) 

Plant population/ha. 
30,000 
40,000 
50,000 

IF' test 
S.F. 
C.D. at 5% 

99 
99 
99 
-
---

179 
179 
179 

-
_ 

262.91 
259.55 
265.75 

-
_ 

74.64 
93.11 

111.22 
-

30.34 
29.14 
28.05 

-
.. 

391.83 
329.68 
301.77 

.. . 

4.4 
4.2 
4.2 

80.6 
80.2 
79-4 

-

94,.53 19.C04 
82.17 20.31 
76.93 20.50 

Significant
- "* 0.35 

I.0 

Row spacinus 
50 an 
75 cm 

100 cm
tF ' testSt-
S.m_. 
C.D. at 5% 

99 
99 
99 

_ 

179 
179 
179 

_ 
-

262.03 
262.87 
262.97 

-

105.00 
93.82 

79.55 

-

28.21 
29.25 
29.42 

-

029.49 
331.03 
342.454 - 5.. 

. 

-. 

*4.2 
4.0 
4.2 

-
-

78.9 
80.4 
80,50. 

--
-

83.88 
83.36 
87.167 1 

-

21.08 
20.36 
1 8.-50 

Significant035 
35 

Fertilit. levels 
N30P 4 0 K20 
N6 0 P50 K 
N P 0 60 

SFtest 

99 
99 
99 

-

179 
179 
179 

264,62 
256.88 
266.81 

87.64 
96.1 
95.83 

-" 

29.13 
28.38 
29.95 , 

326.01 
351.16, 
34245 

4.2 
4.0 
4.2 

80.1 
78.9 
81.1 

85.80 
84.40 
86.80 

;L-05
8 

1 19.61 
20.16 
20.16 

..-
C.D. at 5%- - - - -

-

- - -
Significant 

0.35" . 
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The experiment was laid out in a randomized block
 
design with four replications. The planting was done on
 
14th June, 1968 and the crop was harvested on 18th and 19th
 
of December 1968. The main effocts of different treatments
 
are presentod in Table 10
 

As it is apparant from the Table 10; none of Ihe
 
troatinents had any significant differential effects on the
 
grain -yield of arhar. Neither the rhizobium inoi'ulum nor
 
the increasing levels of nitr6gen appeared to have any
 
beneficial effect on the grain yiold. Increased levels of
 
nitrogen fertilization on the other hand tended to lower the 
grain yield although th3 differences wore not significant. 
lmhabsence of a response to nitrogen and phosphorus 

fertilization in the present experiment may be attributed to 
the relatively higher fertility status of the soil with regard 
to nitrogen and phosphorus. 
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Table 10 

Effect of fertility levels on growh., yielc and yield contributing characters 

Charictors 

Treatments 

75% 
flowering 

( ) 

Days 
for 

maturity 

Plnnts 
per 

Plot 

Height/ 
plant 

(cm) 

Primary 
branches 
/pirt 

Pods 
per 
plant 

Grains 
per 

pod 

l000grain 
weight 

(g) 

Grain yield 
per plant 

(gi 

Grain yield 
per plot 
(qha.) 

NO 99 179 98.2 258.11 31.37 281.7 4.1 78.3 64.65 18.38 

N1 99 179 91.2 254.43 32.06 287.6 4.1 87.5 67.55 15.47 

N2 99 179 91.8 262.80 32.05 272.6 3.7 77.7 64.61 18.40 

N3 99 179 105.1 272.90 32.05 291.36 4.0 78.7 . 66.55 17.72 

N 99 179 93.7 260.62 31.80 282.00 4.1 78.6 69.63 17.68 

'F' 
S.. 

test -
-

-
-

-
-

-
-

-
-

- -
-

-
-

N.Significnat 
+ 0.45 

P 99 179 119.3 262.09 32.02 3077.4 4.1 76.4 66.63 18.18 

99 179 123.5 261.1& 31 .41 256.5 4.1 80.2 71.28 17.60 

99 179 116.8 25.9.65 30.57 265.6 3.7 80.5 64..1! 18.18 

I! 99 179 120.4 264.59 33.47 302.7 4.1 76.4 64.37 18.17 
'F' test - -  - - N.SignificantS.F. ...... 



... ± 0.45 
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Studies on the possibility of growing kharif pulses
 

in the Summer season at Pantaiagar 1
 

M.C. Saxena, D.S. Yadav and N.P. Singh2 

Pulses such as moong and 1'obia are bcoamonly
 
grown as kharif crops because mostly their varieties are
 
photoparioF-ay sensitive .and behave as short day

plants. With the introduction of high yielding kharif
 
cereals, however, the continuance of kharif pulses in the

cropping pattern has become less remunerative and there
 
is a possibility that the area and consequently the

production of these pulses may decrease. This would have
fur reaching implication in view 
of the fact that those
pulses contribute a great deal to the protein nutrition
 
of predominantly vegetarian masses of 
 this country. 7he 
need has, therefore, been felt to grow these pulses in
 
the 'catch' period available after harvest of rabi crops

and before the planting of kharif crops, as the-land is
 
otherwise free and inclusion of a crop in this period 
will 
increase the intensity of cropping and raise the product
ivity of the holding in terms of yield per unit area 
per day.
However, this would only be possible, if short duration 
varieties of above pulses are available which could performwell in the type of thermo-photoperiodic conditions existing
during this period, namely, increasing photoperiod and very
high temperatures. There was, ft-orafore, a need for testing
the p3rformance of some short duration varieties of moong

and lobia, whon planted on different dates in the summer
 
season so as to simulate the situation which would arise

when rabi crops of differing maturity length were to be

followed by the pulses. Frm 
such a study, specific variety
vecommendation for summer planting could become available.
 
The present paper embodies the results of such trials.
 

MET0DS AND MATERIALS 

In one trial three m varieties, viz., Jalgaon
781, Moong Type-1 and Pusa Basa-i were planted on five
 
different dates lo.(rch 31, April 10, April. 20, May 4 and

May 12 1968). In the other trial t.vo cultivars, viz.,

Moong Type-2 and Pusa Phalguni lobia, were planted on four

dates (April 10, April 20, ay _and May 12, 1968). In both
 
the cases a split plot design ( 'dates' in main plots and
'varieties' in sub plots) with four replications was followed.
Because of limited seed the plot size had to b- kept small
 
(sub-plot size 3 x 1.8 m. ). The planting 
was done in rows30 cm. apart with a plant to plant distance adjusted 5 cm. 
af4-r emergence. Tho crop was fertilized with 100 kg. per
hectare of diammonium phosphate and sprayed with zinc sulphate
+ lime solution about 25 days after emergence. The weather
data for the duration of the experiment are given in Table 1.
The maximum temperature increased 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 the U.P.Agricultural University,
Pantnagar, Experiment Station, under the researchi series 
Paper No. 

2. Associate Profbsseor, Senior Research Assistant. and
 
Research Assistant respectively. 
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Table 1 

WEAT'TER DATA (April-July, 1968) 

eekly Weekly mean ' Weekly total Humldity%* 
Months ,dates ltemvorature°C rai . ,7 PM 

,taximum ei nimum, m.7 AL 2:12 PM 

April 1- 7 31.5 13.6 - 69.5 28.7 
8-14 

15-21 
35.8 
36.3 

16.0 
15.7 

-
1.0 

64.7 
57.5 

21,8 
16.8 

22-28 38.1 20.3 - 54.7 21.5 
29- 5 39.0 23.7 - 50.7 22.1 

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 21.4 .32.2 50.4 19.1 

June 3- 9 36.2 24.3 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 69.0 
24-30 32.4 24.4 34.8 90.4 74eO 

July 	 1- 7 33.4 25o3 49.4 90.7 76.4 
8-14 32.5 25.5 166.4 91e5 75.6 

EXPF R3AENTAL FINDINGS 

The data on time taken for emergence, 75% plants
 
to come in flower, appearance of first matured pod and 
for each picking, as well as the data on pickingwivse and 
total grain yield for three moong varieties are given in 
Table 2, and for moong Type 7--an Pusa Phalguni Lobia
 
in Table 3.
 

Bnergence:
 

Among the moong varieties, Type-i was slowest to
 
emerge, the others being at par. Delaying the planting
 
hastened the emergence, perhpas, becauase of higher
 
temperatures. Pusa Phalguni Lobia took lesser time for
 
emergence than moong varieties.
 

Flowering and maturation:
 

The moonr varioties differed in duration taken by
them for flowering. Jalgaon-781 was earliest 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 come into flower and pod in the season. 
Amongst Type-l and Pusa Baisakhi there w-as not much 
difference, although, by and largo, T1rpo-l was earlier to 
flower than Pusa Baisakhi. In the lattor variety as also 
in Type-2 there was consistent increase in the time taken 
for flowering as the planting was delayed. Time tiken for 
first matured pod. to appear was shortest in Moong Type-i 
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.2q.Taots ofV dntosd )f' -]n.n on fl,- ,) rtl,}D. !'r n~ 
,.t threo, v::rr.xz: in '.ba r '.axZ, lcI68 t '-. ntn --r 

T", .T Days to ' ! ni--1.T TgrT 

",I - t-ch G" - P 'r r re 3n'tel ,piclcin% 
I yi. .- ," of pl2ntilng I br Okats) " 

3r.1con 781 
31st Mrch 6 37 51 12.89 

(71) 
1v3 
(83) 

2.17 
(93) 

- 16,40 

10th April 6 38 50 1.57 0;64 - - 2.18 
(73) '(83) 

2Oth April 5 46 54"- - - - -

4 th ray 4 - - .. . . . 

12th May 4 . .. . . . . 

13th MKinrb 8 37 48 10.11 8.69 2.46 4.59 25.85 
(71) (83) (93) (115)
 

10tb Aqwii 7 43 4e 9.05 2.29 4.65 2.3*8 18.17 
(68) (75) (82) (107) 

20th April 6 42 48 3.17 3.38 '2.24 - 8.79 
(65) (73) (96) 

.th MaY" 5 .0 48 5.86 2.71 - 8.57 
(59) (82) 

l2th May 5 41 51 8.24- - - 8.24 
(74) 

rusa D.isakhi
 

31st rch 6 ,1 51 12.24 4.51 2.09 0. 6. 19.98 
(71) (83) (93) (115) 

10th Dril 5 42 50 9.79 2.27 3.67 1.27 17.QO"(68) (75s) (82.) (107) 

20th April 5 44 50. 6.41 1,86 2.48 - 10,75 
(65) (73) (96) 

4th ?ay 4 44 53 10.45 - - - 10.4502)
 
12th Mny 1 59 - 46 3.98 - 3.98 

C.v. 19.0% 23.70 
For comarison S.R,. j 0.75 0.36 
of two ivri!3ty 
meanns at onm C.D.5% 2.28 1.05 
date of plinting 

G = Germintion; F 75,f,, plnts in flowoar;• 
P = Ist matuo& pod. 

http:v::rr.xz
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Effect of date of planting on the emparntive v~rformance 
in the summer of 1968 

of TO moong and Pusa Ph uni Lobia 

Variety and 
Date of 
planting 

Moone Tyv 2 

Days to 
G 0 v 

0 0 
Pt 

Grrn !yield (q ia) at each picking (days taken 
- for each picking are in brackets) 

I1I inI T 
"I 

Total grain 
yield q/ha. 

lObh April 

20h April 

4th May 

]2th May 

6 

6 

5 

4 

48 

50 

59 

-

58 

59 

-

.. 

3.09(85) 

1.91(72) 

-. 

-

-

-

-

-

-

-

-

3.09 

1.91 

-

Pusa Phaulnl i Lobia 

10th April 

20hAprIl 

4 

4 

44 

45 

53 

64 

12.68(83) 

9.36(72) 

3.25(92) 

4.43(96) 

5.38(116) 

-

-

-

22.31 

13.79 

4th-Kay 

12th May 

4 

3 

44 

49 

56 

60 

11.43(82) 

11.12(74) 

-

-

-

-

-

-11.12 

11.'43 

G = Germination; F = 75%plants in flower; P = Ist matured pod. 
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and did not differ with delay in. plantira till 4th &y. There was
 
n gLncral tcndcncy for dclayed LppL ranc. of 1st m.at'rcd pbd in.
 
pl:,.tings done rfter 20th A.pril in c'.sc :f Pus."Bi M.ki

nftcr 10th Apri1 in 

and 

Jalgaon-781 as well as Mlocng Typo-2 got thoar first matured
 
pod later than in other moong varieties. Grain could be
 
harvested in only two out of five planting 4ates in case
 
of Jalgaon-781 and in two out of four planting dates in
 
Moong Type-2. In case of Moong Tyre-l and Pusa Faisakhi all 
the five dates yielded grain. Similarly, in -"usaPhalguni 
Lobia, all the four dates produced pods and gave Crain 
yield. Several picking (a maxinum of four) had to be made 
in each of the cultivars but as the planting was delayed
the number of pickings decreased. Jalgaon-7E1, Moong Type-I
and Pusa Baisakhi when planted on 31st UIarch, took exactly 
same period for each of the pcikins, however, in Jalgaon
781 only three pickings could be done. In th3 next date
 
(10th April) Jalgaon-781 was conspicuously late as compared
 
to Type-l and Pusa Baisakhi. The latter two varieties took
 
equal time for each picking. Type-2 moohg and Pusa Phalguni
 
lobia were conspicuously later to be picked than others.
 

Yield in different picking:
 

From yield point of view moong Type -2 proved to
 
be unsuitable for inclusion in summer season, as with slight
 
advancement in the season it started making enormous 
vegetative growth and failed to produce enough grains.
Jalgaon-781 behaved in the same way when planting was delayed
beyond 10th April. However, this variety could be compared

with the others (Type-1 and Pusa Baisakhi ) when planted on
 
31st March. In this planting, the yield in first picking
 

.was higher in Jalgaon-781 and Pusa Baisakhi than in Type-l, 
in the second picking Type-1 was a: top followed by
Pusa Baisakhi and Talgaon-781 and in subsequent pickings
this trend was maintained. At other dates, the comparison
 
was only between Pusa Baisakhi and Type-1. in case of 10th
 
April and 20th April planting, the yialds in first picking
 
were higher in Pusa Baisakhi and in second third and fourth
 

pickings in case of Type-1. Tendency was -Avi,3nt that
 
Pusa Baisakhi produced a greater portion of its total yield

Th the first two pickings than did Type-!.
 

Grain yield-total of all pickings: 

When plrted on 31st March, 0!oTn Type-I exceeded
 
all other moong virieties because :'Is superiority over
 
others in yielding during II, III and IV pickings. In 10th
 
April plantings, although .1rpe-l was still hizher yielding,

the difference between this and Pus% Baisakhi-was narrowed
 
down. In 20th April and 4th M4ay plantings however,
 
7usa Bafsakhi yielded higher than Type-l. Although it
 
would not be a very valid compariscn, Pusa Phalguri Lobia
 
(Table 3) yielded higher than both the mncong :nrietios in
 
all the four dates of planting. With delay in planting date
 
there was decrease in the total yield of all cultivars.
 

Yield contributory characters:
 

The data on yield contributory characters have been
 
givon Table 4. Number of pods per plant appeared to be the
 
most important single factor which brought about differences
 
in the final yield. Jalgaon-781 produced lesser number of
 
pods per plant, grains per pod but bolder grains as compared
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Table A 
Effect of date of planting on the comparative performance
 
on three cultivers of Mung grown in summer. 1968 at Pantnagek 

Treatments Total 
 Number Number 1000 Yield
Variety x Date grain of pods of grain Is per.yield per ains weight at 75% - plant.•

(q/ha) plant..... (g) flower
ing
 

Jalgaon-781
 

31st March 16.40 9.9 7.6 
 5.3 11.9 4.96
 
10th April 2.18 
 5.0 7.5 5.1 11.2 2.00 

31st March 25.85 29.7 9.0 3.5 9.3 
 7.6

10th April 18.17 23,5 8.8 3.6 10.7 6.1
20th April 8.79 14.9 8.6 3.4 8.3 
 5.4

4th May 8.57 15.1 
 8.9 3.4 11.7 4.2

12th May 8.24 9.6 3.4
9.7 8.0 3,4
 

Pusa Baisakhi 

31st March 19.98 14.6 .3.7 7.3
8.8 8.5

10th April 17.00 11.9 9.2 3.5 
 7.7 5.6

20th April 10.75 9.7 3.7 4.1
9.4 10.6

4th May 10.45 10.1 8.7 3.7 7.8 3.4
12th May 3.98 8.4 9.1 8.1
3.6 2.7
 

Dates
 

31st March + 20.74 18.1 4.1
8.4 10.2 6.8
 
10th April + 12.45 13.4 
 8.5 4.0 9.8 4.6
20th April ++ 9.77 12.3 3.59.0 10.0 4.8

4th May ++ 9.51 12.6 8.8 3.5 6;5 3.8
12th May ++ 6.11 9.0 3.5 3.0
9.4 5.3 


vriedty 

Jalgaon-781* 9.29 7.5 5.2
7.5 11.5 3.4

TYPo-** 13.92 18.5 9.0 9.63.4 5.3
Pasa Baisakhi**12.41 10.9 9.0 3.6 8.5 
 4.6
 

+ means over all the three varieties 

++ means over only two varieties
 

* means over only two dates of planting 

** means over all the five dates of planting 

http:Baisakhi**12.41


81.
 

Thbl3 5 

Producti-itv analy.is of four cultivars of pulses grown
 
in suimer 1968 at 1intnTcar to fit in the neriod between
 

Habi harlest and Fharif Plantinc
 

Particulars of cultivars etc. I Date of planting.
 
31 I'rch.. 10 April .20 April
 

JALGAON-7 81 NMong
 

Grain yield (kg/ha)
 

I picking 1289 1"57 
II Picking 134 61 - -

To tal 1423 218 

Date of 2nd picking R2nd June 2nd July' -
Days taken for .two pickings 83. 83
 
Grain yield per day (kg) 17.1 2.6 -


TYPE-1 Moong
 

* Grain yield (kg/ha)
I picking 
 1011 905 317 

II picking 869 229 338 
' Total 1880 114 855 

Da'te of 2nd picking 22nd June 24th June 2nd July
 

Dats taken for two pickings 83 75 73
 
Grain yield per day (kg) 22.6 15.1 8.9
 

PUSA 9AISAITII MOONG 

Grain yield (kg/ha)
I picking 1224 979 641 

II picking 451 227 186 
Ttal 1675 1 

Date of 2nd picking 22nd June 24th June 2nd July 
Days taken-or two pickings 83 75 73 
Grain yield per day (kg) 20.1 16.1 11.3 

PUSA PALGUTNI - LOBIA
 

Grain yield (kg/ha) 

I picking 1268 936 
II picking 325 

.1593 
(First pickingDate of 2nd picking July on 1st July-st 

Days taken for two taking 72 
pickings 82 days) 

Grain yield per day (kg) - 19.4 13.0 

http:analy.is
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to Type-i and Puss Baisakhi. Moong Type-I out yielded Pusa

Baisakhi in total yield primarily because of higher number
 
or gralns per plant.
 

DISCUSSION 

It has become evident from the results that only
three planting dates (31st March, 10th April and 20th April)would be suitable for sue.or plantings of pulses. If planting
could be done on 31st March, all the three moon varieties . 
(Jalgaon-781; Type-I and ?usa Bdisakhi) could be used. Lobis 
was not included in this data in tho experiment but from
the growth behaviour of subsequent dates it could be expected
that it would have performed vwoll. In case the planting had 
to be done on 10th or 20th April only Type-I and Pusa Baisakhl moong varieties and Pusa Phalruni Lobia-would be suitable.
 
A maximum of two pickings can be taken in each case in order
 
to be able to plant the subsequent kharif crop in time.
An extract from Table 2 and Table 3 and some productivity.

calculations have beon given in Table 5 'to illustrate above
point, as well as, to have a final comparison of the cultivarE 
included with respect to their performance in the limited 
span of time available because of the restrictions imposed
by time . harvesting of rabi and planting of kharif crop.

It is ..ent that moonz Type-I is best suited for 31st

March planting, whereas for 10th April and 20th April
planting, Fusa Phalguni Lobia and Pusa Baisakhi Moong are 
better suited. 

SU?8A RY 

Of the four moong varieties (1ioong Type-l, Type-2,
Jalgaon-781 and Pusa Baisakhi) tested only Type-i and Pusa
Baisakhi were found to be suitable for summer plantings
after the harvest of Rabi crops. Jalgaon-781 could be grown
only if planting wero-Fossible on 31st March but at this 
date the performance of Type-i was far superior. When planted
oi 10th April or 20th April, the usual time by which land may
become available for sumamer Dulse in intensive cropping -
Pusa Baisakhi yielding 12 and 8 quintals per hectare 
respectively by 24th June was superior to Type-l. Pusa
Phalguni Lobia was, however, having highest productivity
for these two dates of planting hence could be useful material
for summer season. 
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WORK DONE ON AGROlOI.2I C.ASPECTS OF PULSES IN GUJABAT:STATE 

S.N. Joshi
 
College of AgriculturcJunagadh
 

Different pulses are cultivated to the tune of 400,000 hectares-in Gujarat 
State giving a total producce of 120,000 tonncs annually. Of these hectares
 
under pulses, nearly 30% is under mung, 20% under tur, 10% under gram, 11% 
under wal (Dolichos spp.), 5%under ).an (Lithrus sativus) 5%under urd 
and 	the rest under math, guar, cowpeas and others.
 

The main khrrif pulses are grown entirely as iainfed crops are mumg,urd, 
math and tur and during rabi gram and wal are also cultvated.s dry crops 
on the residual moisture available. Thus, very little irrigation potential 
is being used for pulsus, except for mung crop grown as & catdh crop in 
summer on small area. Bccause of the poor soil condition and uncertain 
monsoon, the yield of theso crops per unit area isvery low-and rcquires 
to be stepped up through better crop husbandry. 

Broadly classifying, Agronomy includes application of fertilizers,
 
irrigation, tillage practices aid meeting of proper spacing requirements
 
for the crop or even a variety. As the pulse crops remained neglected
 
till recently, no planned efforts were made in the state for improvement
 
of these crops as well as improving their cultivation practices until 1966
 
when a scheme for improvement of pulses was initiated at Baroda on a veer
 
small scale. I shall review whatever little work isdone so far on this
 
group of crops.
 

Fertilizer experiments were initiated on mung, math, urd, and tur from
 
1966-67 at different locations situated in the main pulse grQwing areas of 
the state. A fertilizer experiment on cowpeas was started from 1967-68 
at Baroda. I am presenting results on mung and arhar only as these two are 
important kharif crops of the state. 

A fertilizer experiment was conducted at Baroda, Talod, Deepa and Vijapur 
inRCBD with 4 roplicates on a net plot of 6.10 m x 4.88 m. The spacings 
between rows was 45 am. Treatments comprised 3 levels of N and 3 levels of 
P2JC, at the rates of 0, 25, 50 kg. and 0, 50, and 100 kg. per ha. 
resp ctively. *.3arietyused was D.45-6. 

During 1966) kharif, the results wore not significant on any of the
 
locations and the average response for all places for N and P was not Very
 
marked. The yields due to NO, N25 and N50 wore 621, 623 and 632 kg./ha.
 
and for P0, P50 and P100 were 607, 653 and 616 kg/ha, respectively.
 

During 1967, the results were significant at Baroda only, and the average 
yield for HO, N25 and NSO were 477, 492 and 506 kg./ha. and for PO, P50 and 
P100 were 464, 482 and 530 kg/ha. respectively. 

The two years data. at Baroda and Talod (Table 1 a & b) indicated response
 
to both N and P and the average increase due to 50N+100P/ha at Baroda was
 
upto 30%.
 

Yield of grains kg/ha.
 

NO N25 N50 Av.for P Av.of 2 yrs. 

PO 	1966 868 973 916 919
 
1967 706 764 922 797 858
 

P50 66 954 1029 1089 1024
 
6E 706 803 740 750 887
 

PI 66 979 1014 1004 999
 
67 842 795 104 894 947
 

jv.forN
 
196 934 1005 103

*197 752 787 901.
 

A.b,f 2 yrs 843 896 953 

http:AGROlOI.2I
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Table lb. Fortilizer responso of i,ugat Talad. 

NO N2 N5O Av.for P Av of 2 evrs 

PO 1966 
1967 

243 
405 

278 
489 

279 
346 

267 
413 .340 

P50 66 
67 

344 
519 

-299 
489 

368 
501 

'337 
503 420 

P100 66 
67 

267 
580 

270 
565 

258 
474 

265 
540 402 

Av.for N 
1966 
1967 

285 
501 

282 
511 

302 
485 

Av. for 2 
yT5. -393 397 364 

There 	was no response due to application of N and P at Vijapur and Deesa
during any of these two years. Thc pooled data for two years at fotr 
locations gave average yields of 549,557 and 569 kg/ha. for 3 levels of 
N and 535,567 and 573 kg/ha. for P respectively. 

The experiment is continued at Baroda.
 

A similar experiment was conducted on tur during 1966 at two locations
and during 1967 at four places. 

The average response for Baroda and ViJapur during 1966 was: NOpN25 andN50 gave 606,751 and 720 kg/ha, and PO,PS0 and P100 gave 640,682 and 755
 
kg/hR. rospectively.
 

The response during 1967-68 was: NO-1024, N25-1043,N50-1084 kg./ha;
.O-1047,P50-1031,P100-1072 kg/ha.
 

The average response for two years: NO-815,N25-897,NSO-902 kg./ha;
PO-843,P50-856,P100-913 kg/ha.
 

The two years data at Baroda are presented in Table 2a.
 

Table 	2a. Response to fertilizcrs cf Tur at Broda.
 

Tiold 	of grainski/ha. 

NO N25 150 Av.for P Av.of 2 yrs,.
 

P0 	 1966 895 1166 1136 1066
1967 1913 2207 2239 2120 1585
 

P50 1966 1013 1355 
 1148 1172

1967 2254 
 2143 2054 2150 1661
 

P100 1966 977 1260 
 1406 1214

1967 2013 2191 
 2331 2178 1730
 

Av.for P 66 962 1244 
 1230
 
67 2O6O 2180 2208
 

Av.of 2 yrs. 1511 
 1712 1719
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During 1966 the response due to 25 kg. N was marked about 30% over nonitrogen, whck',s rcspansc duo to P was small. During 1967 the responsedue to N was smaJ."'-hznn for the previous year, whereas rcsponse due.to
P was much reduced. The experiment is continued.,
 

Iu is cultivated to some extent as a catch crop in sumaor-wherevor
irrigation facilities exist and thG.fenacrs inclined to follow crop
rotation practices. With a view to tt "kingadvantage of such assurodirrigation, preliminary, preliminary trial was taken -up to investigate
whether fertilization of such ;.crop aftcr rebi whcat can be advantageous
The results have been encouraging and the application of 25 kg/ha.
enhanced yield by 23% over no fertilizer application on average of two years, but no response to application of P was noticed, however, acombination of 2%+50P recorded 40% higher yicld over control.
 

With the expansion of the Pulse Research Scheme which is entirely a State
government undertaking during the IV Plan period, a more extensive
 
research programme can be taken on hand.
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REPORT ON RES.ARCHS 0N PULSE CROPS CONDUCTED IN
 
THE UIIVERSITY OF KALYANI, WEST BENGAL
 

S. Sen 
Dept. of Agronomy

University of Kalyani,W.Bengal 

The experimental farm is located at 23.5°N latitude and 891E longitude with
 
an elevation of 9.75 m. In the year 1967-68, four varita.l trials one each
 
on green gram, black grma, bengal gram and lentil were ccnducted. Green
 
gram and black gram trials wore conducted in a sandy low: soil with pH

5.1 after neutralising with lime and the other two trials on rabi pulses
 
were conducted in a silty loam soil with neutral soil re.ction after jute.

All the crops receivE anuring at the rate of 10 kg. N and 40 kg. P20
 
per hectare. Under similar conditions, trials cn green gram and blackCgram
 
were conducted in the year 1968-69.
 
The temperature and rainfall figures for the period of work are presented 
in Table - 1. 

Table-1Meteorological data for the year 1967-68 and 1968-69 

Temperature OG p infn1 (mm) 
MI-tX1e1Mi Imi i~m

Month Normal 1967- 1968- Normal 1967- 1968- Normal 1967- 1968-69
(1 1=A,' 68 69 68 11 ' '' M(1v 69 =rq 6 

June 33.5 35.1 32.1 24.5 25.5 22.3 171.8 150.8 365.0 
July 32.1 .32.4 32.1 24.5 25.1 26.9 194.6 281.2 224.8 
August 32.5 31.5 31.8 25.0 25.4 26.5 141.0 322.6 280.1 
September 32.5 31.7 32.9 25.0 25.1 27.1 138.0 269.2 145.4 
October 26.9 31.6 30.9 23.0 21.3 23.3 102.6 37.8 130.6 
November 29.0 29.1 28.2 13.5 13.8 17.3 5.4 nil 40.4 
December 26.0 26.5 11.0 12.5 17.3 0.3 nil 
January 25.5 24.4 10.5 10.5 12.8 0.6 
Februatry 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 
April 37.0 36.5 22.5 15.0 33.2 51.0 
May 36.5 38.5 24.5 24.0 57.2 79.4 
Total: 1442.3 1255.2
 

The green gram crop was not as good as in the previous year,(1966-67); the
 
crop suffered from insufficient rainfall and high day tcmperatures at the
 
time of maturity in 1967-68. During kharif 1968-69, the rainfall ias high;

the growth of green gram and black gram was, however, quits good. Bengal
 
gram also hdd good growth, but the yield was not as good as in the previous

year; the winter was relatively milder and shorter than in the year 1966-67.
 
The yields of lentil was satisfactory. Both bengal gram and lentil
 
received supplemental irrigations.
 

Results 

Green gram varietal trial: 

As in 1966-67, this year (1967-68) also type 1 (Table-2) gave the maximum 
yield of 8 q/ha. All the improved varieties outyielded the two locl 
varieties, 8onamoong and B-1. 8onamoong and B-1 also appeared to be more 
susceptible to diseases than the other improved types. 
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Table -2 

Rosulto of Green PrT.n varietal trial (1967-68) 

Variety Dr.s to tturo (harvest) Grain yield (/ha)
 

Type-1 85 
 8.33
Type-2 90 90 7.25
Type-44 89 7,20
Type-51 89 7.73
Sonamoong 80 -2.0
Local (B-i) 80 1.86 

. 0.710
C.D 5% - 2.080
C.D 1% 2.840 

In the green gram varietal trial of 1968-69 (Table 3) the yields of the-

varieties T-2, T-44p Hyb-44, T-51i were high. 

Table - 3 

Results of Green gram varictal tr!ihl (1968-69) 

Variety Days td flower Days to mature (Harvest) Grain yield 
(q/ha) 

R.S. -4 54 g0 6.31
T-44 35 89 10.82
N-305 54 85 7.8724-3 52 89 4.12
Jalgaon-781 39 90 9,00
T-2 50 90 
 10.99
Hyb-45 55 90 10.58
BR-2 60 89 2.15
24-2 42 90 3.78
T-51 
 45 
 89 10.28B-1 45 89 5.94
 
S.T 50 90 
 1.91
 
D.45-6 
 .45 
 89 5.01 

CD 5% 3.195

CD 1% 4.408
 

Black gram varietal trig;
 

The vriety T-9 (Table - 4) with semidwar£., erect, non-viny plant typo gave

spectacularly high yields 
as compared to other varieties. The performance
of N-212 was very poor due to virus infection as was the case with Gwalior 18. 

Table -4
 

Results of Black grmvarietal trial (126Z-681 

Variety Dayis toflower Days tomtue Gran elq/dj. ...
T-9 52 110' 19.51Gwr-Jiar 18 58 110 6.03
N-212 
 59 
 112 1.00

NO-1766 
 65 111 12.40 
Khargaon-3 
 50 110 7.78
Mash-48 50 101 10.76
Mesh-35-5 .
 60 110 9.91

lcsh-l1-13 63 10 12. R9 
S.B. -- 0.65CD 5%-
 1.91
 



followedIn 1968-69 (Table - 5), Mash-48 gave the maximum yicld (16 q/ha) 
by T-21 (14 q/ha) No-1-1 (13 q/ha) and No 35-5 and T9 (12 q/ha) 

Table - 5 

Rosults of Blnck gram vcriet,.l Trivl (1968-69f 

ed (/ha)Variety Days to flower Days to matue 

45 111 12.07No. 35-5 

50 111 10.30
Khargaon 

50 101 9.97
BR-61 

65 111 10.07D-6-7 

111 11.35
No-1766 65 

111 13.71
T-27 42 

111 9.80Iash 41-13 63 
101 16.23
Hash-hS 50 

111 12.11BR-68 63 

45 111 9.54Sindkhedal-1 

52 111 12.89
Novl-1.. 


111 17.35
T-65 51 

111 12.00
T-9 53 


+ 2.59S.EM r..35CD 5% 
10.36
cbi1% 

Lentil vrictal trial: 

the local varieties B.77 and B.62In the lentil varietal triv-. (Table - 6), 

showed the best performnce. The yields of XP-11 end 1-51-47 wore low due to
 

poor stand.
 

Tablo - 6 

vrita trial (1967-68)Rosult of lentil 

Hiold
Variety- Days t~o V-owcr Days to matur /h

71 131 6.15
B-25 

120 9.48B-7 60 

8.16
120
60
C-31 

130 5.20T-36 70 

135 0,82
65
NP-11 

131 .09T-3 59 
122 9.98
B-62 64. 
131 4.45
T-8 64 


64 120 1.59VP-47 

65 130 3.88L-9-12 


+ 0.867S.Em. 

2.54
CD at 5% 

3.47OD at 1% 
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Bengal gram varietal trial 

DR-17 followcd by the strain 736-1 (Tcble - 7) outyieldod aln other 
varioties ihcluding the two local varieties B.75 and B.98.. 

Table -7.
 

Results of Bengal gram varietal trial (1967-68) 

Varieties Days to flower Days to mature Yield in ha 

BG-482 55 136 5.91 
CO.1 54 136 4.21 
Chaffa 54 136 5.61 
Dohad yellow 54 136 6.00 
Gwalior-2 61 143 5.95 
S.T.4 63 143 4.61 
B.R.77 67 143 6.15
 
3.R.17, 59 136 8.105
 
R.8.10 67 138 6.68 
R.S.11 67 138 6.66
 
io.7 66 138 4.47 
0.235 66 143 5.29 
G.24 66 143 6.42 
S.26 69 136 6.17 
G.62-404 55 137 5.40 
ip 100 69 143 5.87 
742-7 61 136 4.91 
B-75 54 136 5.43 
B-98 65 143 5.27 
T-2 60 136 6.19 
736-1 69 136 7.43 
Ti 56 136 4.89 

S.m. + 0.749 
CD at 5% 2.19 
CD at 1% 3.80 

Conclusions
 

Pulse crop occupies the second largest area (after paddy) in West Bengal.
These experiments have been repeated during 1968-69 also and it will be 
possible to draw valid conclusions from the 3 years' trials. L,few more 
trials on cowpeas and Cajanus cajan hrave also been conducted in the year 
1968-69, It is intended to embark upon a number of crop and soil manage
ment trials on pulse crops to maximise the yields from some of the improved 
varieties so far cvalunted at this place. The high yields in the short 
duration varieties of grofn gram and black gram have cnablcd us to obtain' 
an yield of 9 to 10 q/hp.. when grown after jutc or paddy before a rabi 
crop is sown under West Bengal condition. Next year (1969-70)i it is 
proposed to undertake soiac work on the manuring (both major aid minor 
elemcnts), liming, mulching, stand establishment and seed innoculation 
with effect Rhizobium cultures. 

Frcm the last three years" results of green gram varietal trials, it was 
observed that the varieties, Type 2, T 44 and T.51 yielded much higher 
than the local varieties B-i and Sonanoon. The quality analysis of 
those types have not yet bean done.
 

The black gram varietal trial is to be conducted for one more year to
 
draw valid conclusion; howevr the two yerrs' results have shoui that. 
varieties Mash 48 and T-9 are very promising. 

-o0o
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STUDIES IN WEED CONTROL IN RABl PULSES WITH PRE-LERGENCE AND 
PRE-PUITING HEP.Ir,!DFZ 

Ranbir Sii:Sh Pnd S.L. Chowdhury
 
Agronomy Division


All India Coordinated Pulse Project$ Delhi CentreIARIN.Delhi-12
 

Rabi pulse crops are often subjected to severe- competition from unchecked weedgrowth mainly because of lack of knowledge about the magnitude of the losses
caused by weeds. This situation is to a great extent respon-I.ble for thegenerally held belief that pulses are poor man's crop and do not respond
to good agronomic practices, 

Randomised and replicated prellminary trials were 'laid ou during rabi
 
1967-68 to assess 
the losses due to unrestricted weed competition in four

important rabi pulse crops, viz,, lentil, peas, gram and 
 lathyrus under
irrigated condition and also to study the effect of treflan (triflouro
2, 6 dinitro, N-N-dipropyl-p-toluidine), Balan(2,6 dinitro-p-toluidinel,

Eptam (S-ethyldipropylthiolcarbamate), Knoxweed 
 (S-ethyl dipropyl
thiolcarbamate 46.9%+ Isooctyl ester of 2,4-D 35.4%) and Amiben (3 amino 
2,5 - dichloro benzoic acid)
 

All thd 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 
weeding once; 3. Hand weeding tu-dcc; 4. Treflan at 1 kg. per ha.;
5., Balan at 1 kg. per ha; 6. Eptam at 1 kg. per ha; 7. Knox weed
 
at 3 kg. per ha; 
 8.Amiben at 3 kg. per ha. These treatments were 
replicated twice in each of the four crops. 

Soil of the experimental site was clay loam and the field was heavily
infested with weeds. Wild oats (Avena fatua), ser.ji (Mliolotus
parviflora) and Medica . denticuluta were the dominant species. Other

weed species occuring were ChLnomndium album. Spcraula arvensis.
 
Coronorus didnus Fumaria parviflora and Anat llis arvonsis.
 

Thb germination of these pulses was not affected by any of the herbicides.
Eptam and Knox-weed resulted in slight crinlding cf'tho leavesbut the
 
symptoms disappeared after sometime.
 

Weed population count data taken from 5 spots at random in each plot are
given in Table 1. Figures in parenthesis devote number of weed plants
in herbicide treated plots expressed as percentage of populat on under
plots nottreated with herbicide. 

Gram and Lathyrus plants in treatments other than hand weedings were
completely smothered by weeds so data peftaining to lentil and peas has 
been presented.
 

Discussion
 

A perusal of the data given in Table 1 shows that Treflan and Knoxweed 
were the most effective of the herbicides in reducing weed infestation.
Weed population under these two treatments varied from 38.9 to 43.9 andto 57.4 per cent respectively. Reduction in the ipcpulation of mono-

38.9 

cotlyedonous weeds consisting mostly of ild oats (Avena fatua) was more
pronounced than of dicotyledonous weeds. Amongst the dicot weeds,
resistance to herbicides varied greatly. Leguminous weeds were not
affected by herbicides and in many cases their number was more in
chemically treated plulws bcausu of reduced competition from weeds. 
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An idea about thE competition offered by wccds to poas rad lentil plants 
can be had from tho weight of fresh green weeds removed in the second week' 
of March, 1968 (about 5 months after sowing) given in Table 2. 

When weeds were allowed to grow unchecked none of the four pulse crops 
under study could ccripoto successfully. Till growing wecds like wild 
oats and senji choked to death the plants of gram .wj.dLnthyrus even ik 
plots treated with herbicides. 

Good results both in rospect of weed control and grain kield-werc obtained 
with mechanical method weed controlp that is, weeding with khurpi in all the 
cases. In case of peas where the crop could compote, succossfully with weeds, 
excellent results were obtained with knoxweed, Baln and Treflan. (Table 2).
 
Yield differences were significant both in lentil and peas.
 

o.ff& 



Table .1
 

Weed P)DUlation per 2.5 3a. 
 mtrs.
 

212.3 


93(43.9) 


116 

(54.6) 


122 

(57.4) 


122 

(57.4) 
163 


(76.7) 


a • 

Nn
 

87.3
 

11

(12.6) 62


(99.5) 


43 * 
 63 

(49.2) (101.1) 


53 62
(60.7) (99.) 

27 38
(30.9) (61.o). 

. 

78 57 ) 

(89.3) (91.5) 


as a % of weed number 

or eo 

40.6 190.3 

, 17
(2.5) (8.9) 

31 
(163) 

5
(12.3) 

9 
(22 2) 
2 ) , 

A(690) 

137 
(72.0) 

74 
(38.9) 
163 

1(85.6) 

Average of plots 
receiving no
herbicides 


T're.ll3an 


Balan 


Eptam 


Amiben 


Non Lep 


117.6

__62.8 


12 


40 

(34.0) 


31 

(26.3) 


5noxweed
55 

(46.8) 

53 


Leflm. 

54.3 


70(1289) 

52 

(95.7) 


85 

(156.5) 


57 

(104.9) 

66 


(45.0) (121.5) 


11
(Z(.2)(z7.3) 


24 

(59.5) 


6 
(14.9) 


10 
(24.8) 


44 


(109.1) 


* 	 Figures in parnntheses denoto number of weeds 
in untreated plots in first row. 

***also
 



Tnble 2 
Weiltht of tficsh greenweeds and: grain yield of tiulco in ,nintl 

Treatment, Lentils 

Weed wt.* Grain yield 

Unweeded control 573.3 0.50 

Had weeding once 104.7 13.61 

Hand weeding.tice 4.5 18.07 

Troflan 310.5 4.70 

Balan 382.8 3.02 

Eptam 499.0 1.26 

Knoxwec 411.4 2.04 

tjiiben 628.6. 2."4 

IF' tout 
 Sig. 


*s.+2.75 

.D. at 5o 
 9.20 


*Greon wt*, about 5 months after owing, 

p. hectore
 

-Peas,
 

Weed wt.* 

133.3 


29.5 


Not included
 

19.0 


41.9 


60.0 


80.0 


10R.8 


-

Grain id 

1.89
 

20.54
 

11.24
 

17.68
 

2.92.
 

23.20;*
 

8.70-


Sig.
 

± 4./x 

1in2
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SOI* "CONSIDERTIOmS PERTAINING TO .HRBICIDE USE IN PULSE CROPS 

V.S. 	 Mani., S.L. PhiLtak and T.K.Chakreborty
Division of Lgronomyp I.A.R.I.,Delhi-12 

The 'characteristic slow seedling growth of legumes necesnitntes cdoption of measures to protect those from weeds from the timtl .)f sowing uf the crops.
Freedom from weed growth in the luvenile stages of crop drL'wth is possible
through utilisation of the pro-sowing nnd prc-Lmurgence application
herbicides. The post-emergence t .qniqueis designed to 

of 
deal with weeds
 

that come up late in the season.
 

Effects produced by these techniques: In the pre-sowing end pro-emergence
tWhimiques, herbicides are either sprycd on or incorporated into the soilwhile the post-c-mergence technique involves spraying of herbicides on
standing vegetation. The fornicr tw. techniqucs arc helpful in two ways:(1) conditions provided to crop, for its growth in a wed-free environment
from the time the crop seeda are sown, maintain the yield at the highest
pitch and (ii) £rtilisnrs applied to the soil are utilisod by the croponly, due to rost-icted wced growth frvn herbicide treatment. The effects
of a post-emergence npplication of herbicides are: (1) application made
prior to flowering of weeds leads to gradua-l mortality of susceptible

weeds or prevents the wood scedlings from flowering and (ii) application

made subsequent to flowering of weeds may prove inhibitory to formation,

filling and viability of weed seeds.
 

Bffects on soil-;,icroflora: Herbicide opplication to soil (pro-sovlng
and pre-emergence) raises somc important issues. Herbicides may affect

soil microflora whose activities are 
of paramount importance in maintaining
fertility and productivity ,if arable soils. Microbial activity is largely
responsible for the decomposition of herbicides in soils, thereby preventing
a possible build up of toxic residues. Soil-applied hcrbicides may also
interfere with the formation tind functioning ,f nodule organisms associated 
with legumes. 

The effects of soil-applied herbicides on soil micriflora wcrL assessed 
at I.A.R.I by periodical bnctcrial cJunts in the soil samples collectedfrom the field experimental plots. In vitro tolerance of nodule bacteria
 
to Lenuron and Propazine was studied by isolating the 
 nudulc bacturia(RhizPbium lcm.inoisarum) from the crop (pea-variety Bvnneville). Pro
emergonce application of herbicides did not show any effect on total
bacterial counts in soil. In viro studies revealed that Linuron and

Propazine upto a concentration of 25 pprm in the culture medium did not

depress the growth of the nodulebacterial (Table 1 & 2). 

Another equally important aspect that deserves cnreful attention is

concerned with the effect 9f herbioides on nematodcs. ' There is no
 
escape from undertaking careful rai critical reserrch into 
all these
 
aspects in order that herbicides are employed effectively r-nd safely

keeping in view the soil health. In regard to post-eme-rance spray
with herb-ic des thc question of accumulation of residues -inside plant
parts (foliage and seed) needs meticulous study. 

Bffect of herbicidcs on quality: Hcrbicides in sub-lethal doses are
being employed to improve the nutritional quality of crop. L product of
high quality does not signify only increase, in the total protein valaes.
The mino-acid composition must be balanced. There should be an inrceaso
in particular amincacids as lysine and tryptophan. Herbicides in
sub-lethal doses mey also prove valuable in reducing the- nourotoxic
principle as in Lathyrus. Careful and critical cxperimcnts r.ould be
carried out for elucidation of the physiological nd biochemical 
mechanismp that determine the beneficial effect of low doses of 
herbicides on nutritional quality.
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Hcrbicidc re~sidues in plants: Notwithstanding the improvement in 
nutritional quality resulting fron application of sub-lethal doses of 
herbicides, experiments should be taken up to prove tat tho sed and 
foliage of treated irops d,' not cvxry herbicide residues so as to 
affect the health of man and aninal.
 

Rosearch on all the above aspects (proper techniques -of-herbicide 
application, crop and soil residues) is of a sophioticrted nature that 
needs intensive rescrch by a team of competent plant physiologists, 
biochemists, microbiologists, residue chemists, agronoists, horticul
turists, geneticists, toxicologists aid engineers.. 

Trble - 1 

Mean total bacterial counts ner ilato (Dilution .i:105) 

1965-66 1966-67 
Treatments 
(T) 

Days after spraying (D) 
(7) ( 5) (65) ,ea 

Days after spraying (D) 
(5) (35) (70) Moan 

Control 60.1 63.3 62.3 61.9 70.6 88.3 89.4 82.7 
TL pr 59.3 62.4 60.8 60.8 - - - -

TH pr 55.9 58.4 59.3 57.8 - - - -
L pr 60.4 61.4 60.8 60.8 70.9 90.1 90.0 83.6 
P pr 58.3 59.3 60.3 59.3 71.4 85.4 90.0 82.2 
Mo-- 58.8 60.9 60.7 70.9 87.9 89.8 -

T D D x T D x T 

'F'test N.S N.S N.S N.S ** N.S 

1E+ 1.1 1.7 1.7 2.41.4 2.4 

. 10.3 .D.5% -. -. 

Table - 2 

Mean number of colonies of RhIzobium lemuminosarun per plate 

Concentration in ppm (0) 

Treatent 0.0 0 10.0 25.0 Mean5.0_. 


Propazine 21.6 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 21.4 23.0 23.4 21.1 21.9 

C T. OxT 
Il,toot N.S N.S N.S 

1.37 0.79 19.. 
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RenOnr.t.on zes-.:lts of C-dina tad kicrWiolo ical
 
3r~ 5rO,12Gshi2 ,e and
 

O? J±.er ont~ q_. rea t2 q 

R.13. Rewari and R.S. -.. atna.gar 

Di-ision-of Microbioloru
 
Indian Agri-ultural Resnarch In,titul
 

New Delbi
 

A. Inoculation Exeriments: During rabi. 1067-68,
inocuT2i'0"n-'e'eriijqen s on zran war? conduc ted at

Delhi, Kanpur, r, Iyderan'.d and Coimb;tore in-!
 
those on pea were conducted at Delhi.
 

'I,.e crops were sown with a- bsal dresning ofsupxrpbosph,t9 : 100 k. P20 5/hectare. 9e trentment
schedule was as follows:" 

1. Control 

2. Miizobium 
3. 15 kG.N/Eectare 

4. 15 kg.N 4 Rhizobium 
5. 30 k.g.N/E'ectare 

6. 30 kg.N + Rhizobium 

(Nitro:7en was applied in the form of Anmmonium 
sulpb3te and Rhizobium strAins GA end P2 were used in
 
the case of zram and pca rop9ictively).
 

Re..ications - 6; Plot size 25' x 20' (1/215 bectore) 
qng results of the trials at Hyderab:d andCoim iatore were alr-,]y r9enor-ted in t1 last Worksi'oO.

"ho'rasults from otbor pl-:ce, i.e. Deli, Kanpur and

Tabhlpor are !ienin T'le I.
 

From the data in table I it is clear that yram
yiild was si-nv.-icantly incr!,*ns-l du -to inoculetion 
at Delhi ind th3 increie was 9 ' the or ler of 22' over
control. At IVannur and T.bur tho 1,ilds wero no":
imnproved, not only with th, inoc'la tion but a -an by
the applicat.on of nitroren ' 30 k .N/'ectar. Nodul~tion 
stucy revealed that the inoculatod setios war battor 
nodulatad than uninoculotod. 

9he incoulation trialt, with Poa at Dalhi did not
sbow any inprov'mant due to inocrlation. 'Mis ,iribt
b.i duo to the fact tV t yi!3Ids obtained (2150 kg./h3c0taro)
are about tho moximum *-nd thct is vwhy thire wab no
irnprovemont by any tr.a bnant includin; 30 ke;.N/ter tare. 

....Table 1 

http:applicat.on
http:RenOnr.t.on


Place Control 

Delhi 4.80 

(1032.0)* 

Kanpur 4.62 
(993.3) 

(3+3.4 
(774-0 

•6 ' Pea 

Delhi 10.0 
(2150.0) 

* Figures 

Table" 1 

Inoculation trials on gram an4 -ea. (Gra- YiolL4 'kg./plot) avnrage of 
6 replications: 1/215 of hpctare). 

Treatments 

Ehizobium 15 Kg.N 15 Kg.N+R 00 Kg.N 30 Kg.N+R 

6.15 3.90 4.15 4.36 5.15 
(1322.2) (38.5) (8%.2) (37.4) 
 (1107..2)
 

Significant a .5%level. C..D. at 5%- 0.723
 
4.10 4.25 3.47 2.90 3.21 
(8815) 	 (913.7) (746.0) (623.5) (690.1.) 

Not siguiftcant 
3.11 3.23 3.47 
 3.17 3.40

(W.6) (6%..4) (746.0) (681.5) (731.0)
 

Not significant 

8.9 10.4. 9.3 10.3 9.0
(1913.5) (2v36.o) (Lc"9.5) (29.4.5) (1935.0)
 

Not signifInant 

in parenthesis iii-nate yiel4s rmr hectare. 
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71h reports f roir 41'owira suDplied ,.ro varj,, 
Othlr arens wh.re tho cuIturLoncour *-inm.. nri R.N.Igeul, Eo~d


of tb. Oiiion, Resource TTtj.ip.e .ion Studi,, Centr:l
.oJo hol'ur ob cervol thaIt thou1)10Ari'. 
old.. of r.on grain wa o duconlitions in to prolong-. drou-ht 

,zivon an incro 
h ,irif 1968i the ,rnoCLl t- n had doftLnitoly-'of 

Shri 1.Lahshoilrnfbarn, 
14.2 par cent, ovoer control. _'.urtherSua rclne Spaci,:'.jist; Ala'Cpa!..-3,raports high increase ov ,r con 'rol duo t.- inoctil?,.ticn'oa case of 1moonr:. crop. YO writrcs in

that in th:"ninoclatadplot sown 'iU *tbolocal -vrilt7gar.rinitioncomparati.:oly was found to bepoor a-n-] the fow Dla.nts t/bet cvna up fa iledto establish. Laavon of tl unlfnoclated Dl,nts be.,'ancurling, and aro%,'.th was stunted ;tn - finally "thoy p-,risbed.In *e case o.. loc-!. v'rloty inOCtLlatedculture yield v:itl: rhizo iumwas 231 k../ha.,only 4.4 k' w-hile uninoculated ,.,pva./ha. One o: tha raasons for prshingplnts may b) attributed to of thetbo abs:nco of nativestrains, rhizo-iumanO low availa.l 3 nitro'en statusihouch this is an of tbe snil.extrarn3 case, it stresses thbe nood forlocating areas of rhizobial dcfidioncy and inoculction.sinoe
most of th:. tracts where pulses are ~rown do not normallyroce.ve adequate manuring. 

7. Scre~nin. of strains: 

&pjrimnt on screinin,- oP difforent Rbizobiumof Lnfhyrus strainssativus (rhesari) was conducta7i-W-ot-cultureat DlTI Bl- s& of sup hosobote C 100 k-.F205a. 

The exerinanal schedule was as follows: 

Troca nont: 1. Control
 

2. Lieorj
4. . -hsari 3 

3.j %_,j - 2
4. Kh.oa.a' ." 3 
5. lhosari. - 4 Inoculum of Rhizonium
strains. 
6. Khosari - 5 
7. Khsari - 6 
8. MKesari - 7 

Replications: 
 6 (for the o'serv, tion of yield) 
No. of plants per plot : 4 

Soroonin-v of Rhizobium strains of Kbesari Robi 1967-88 Delhi(Crain Yiel imis; "vjra-o of---j ions,
Pot a.x'erimnnt)
 

onol'-~'n 
 -'rTh "' s-.2in straln2..1 3 4 5 6 7__Yield 6.998 :9.845 12.938 ".779 13.339 12.173 18.28 20.42; 
(Si rni'iant

NFdulo 311 
at 5'U, C.D. 8.0121).

802 1103 
 748 1025 1347 924 6451Io. 

http:aro%,'.th
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From Th'ble 2 it is avidan t that two str .ins 6 and 7 
of' iizobiun gava si'ni..'icintly 1-i-hsr yiald than the 
cont'1oinh' numbor of r'.ot nodul::s was mo.-o in :ll tho 
inocul.tzion troa12n:nts than the control. 

UryvE. . RofRotb.odu.!s for Isolation of hizo'biam astr.is-

As d.cidod in the lost Pulso Wor'ksbop hold at I.A.R.I., 
Now Dalbi on 1st April, 1960, survoy of root nacul:., f4r 
isol::tion of Rhibozium str;,ins of different por.§. crops was
conducted at Delbi, Jbalp an,! Hydara iaz. In kcarif crops, 
varitiis of Fha-oolus ;aon zo (2l.ck rra:i, urd), PU:" 
(grcen gram, r-un -, z .sineni s (Cownob, 1ob-iiF -Cnanus c.Jan (Pi-son Pea, Raha_ growinf tt T. bc'o 
ontr-s Vworu survyv-d ond nodulation was oxanind. Nodules 
for isolation po.uooa worl collocted f.?ro. thoso vri 'tias 
in which nodul:.tion 
Y'y'.ra'-nd survey of 

WOs3 b'st at tha r)s'oectivi places. 
kharif plses was canductod twico, 

At 
i.o. 

in S3pt , b-.,r, 1963 aiT'5iuary, 1969. 

In urd crop at Dalbi v,. riety .IR-61, at Jabalpur 
T-27 and 7fttyd~r-bod vrinty T-27, N 212, 11G 189, "f 

vari3ty 
369 

Iharrion 3 and 1766 zv.a found to bo best noluletin, and 
shownd good, modorptc an.-' mod.rats gradc of nodulation at 
rosp.3cti-3 cantres (:Ibblo 3). 

Wrioty T-27, sbowed m-:brato type of nodulation 
thr)uJhoult at all th.. thr-c: plIcIs. 

In rnun:, vri'ti s T-2, 305, 24-2, DR-2 and HIT.-45 
at Delhi, v.ri .ti.as l..un. 305, 11-54 and iar-23 at Jabalpur
and v riotj. s T-2, EVI-45, "lack, I.ung 305, DR-2 and 2B-g 
at Hydorab d viore found to be best no,'1l..-tin: in co:npcaison 
to o'bjr v'jriatica ,.n-'had modrae -ood an' zindorto typo
of nodulktion rispoctively (T bla 45. 

Variet si T-2, 305, and Hyb.45 appear to be rmoc.,ratoly
nodulatin7 at all tho tbroe placos (T.blo 4). 

In cornep at Doll'i, v. rioty NP-2, at Jabl-Ipur, variety
Moshad and NP-2, and at Hydara':id v.rioty Local, ir.y B.old, 
and 33rly Ranijan, showad good typo of nodul'tion (Ttble 5). 

Vrioty N.P...2 sbo":od good noduoIntion at Dolbi and 
.Tabplpur. 

At Jobalpur out of 16 v'ri-,ti.s of Rabcr drop only 
two V~lv i.ti-)s: N7-"' -5 -.,.nd Iq1a rqnon v;:)ro fo~dci'-f'o be no dul,., tinp.
and that tao poorly. At Hy#-erThad out of 17 vlri-ti-s, 
v.riotioF Coimb.otoro 1141, T-7 and ST-i showod mood to 
imoedrate type of nodulo tion. Tho rist sbowcd .-ith r n
noduletion or vory poor (Thbl 6). 

Amon?, rabi pulsos, 0 icer ari3tinum, and Pioun sativuri 
at) n a d sh ~~D1hbi:i -d 1), a nT1Zbcr ivusat 

wore surviyld in Janua.ry, I 

In gram at D3lbi bost type of nodalation was of 
moorato type an-S was found in vlri.ti-c 736-1, INl-53 C-235 
and S-I end in rost of th.3 v:riutios was poor to nil tTable 7). 

At EydorabaJ vori:,tios '7-2, G-62-404, T-1 .ln T-2 
ow6l g,,ood typo of nodulation .nd in root 15 v7r):.tios itvA.rrios fron poor to mod] rato (a l ) 
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VTarioty TKonytr S~il:ction of Pon coul~d nodo'J.z5:o 
mo.frot.,1y :-.t D.bli . nc1 FRylrj., !,ot', whil resat of 1'1o 
vlr'i~tioLat Dal.11 did not nodul.; ti :nl at H ~ dnodtal~tod 
vory poorly to nil (Itill 8). 

Six v.trlitias of Khaari vi): surv-yod ot Delhi :nd 
out of tbaso wiity P9-68 sbowed good typo offloulzation 
(Shblo 9). 

D. Isolation of flbizobiur-i.. 

Out of all th.: von :tios of diffiront lrbvirif mnd rabi 
pulsas, 6 strains of Rhizobium, fr,,m tb:3 b.-t norulztin-,
vori.oty of o.icb pl'.cc *-ar) isalztod -nd zar- uindfur furthar 
pumfiCat.of rnM t'2sts. 'Thun 160, str.-ins of 25 voni2tios of 
7 pulso crops from, DeJlhi, Jahol-pur and Iiyd-.rn".d soils were 
isolz.,ted (91Eble o) 

Ir tha vnri.-tios f~or diffornnt pulse croTns n3"itb1a to 
.lifforent trmcts Lrn fix-)d, th?.-n the-- diff-,rfnt ipolnt~s
obt:,inod moy, bc trio'r in arin c-Pici~nt in "hizobium so thot 
be)st stnins stiol") di.':,nt cr.'n~ can *b i-ct:'d. 
Su6b advnntar'o. wis o3x',.ni.nc-d in Dolhi vhbr? t1... 'T.'ri 'tY 
M-53) in & % v riritol tr~kaln was f'oun! to nddul.,to rmolmil)

rospondad waoll to inocul.-ti-i in tha fiild trial (T~blas 1 - 7). 
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S1.No. 

1. 

2. 

3. 
4.5. 
6.7. 

.
9. 

10 
11. 

*12. 
13. 
14. 
15. 
16. 
17. 
18. 

TabJle.3
 

.Nodulationpatter in Phaseolus .ungo (trid, black gra)
 

Varietr 

V 

T-9 
T-27 
T-65 
No.-1-1
N9 .35-5 
o.212NI7EO.0-

PR-61
BR-68 
BG-189 


G-369.-


D6-7 
NP-50 
14a3h-48 
Khargaon-3
Sindh-Khadal-1 
1766 

55 

DELHI 

_
 
Moderate 
Moderate 
Moerate
Very poor 

Good*
Moderate 

_ 

Poor 
-
-
-

-

Nodulation pattern 
JABALPUR 

p 

".T-

Moderate* 

Poor 

PoorPoor 


Poor
Poor 

-

Poor 
Poor 

HYDERABAD 

(Summer 


Moderate 

-_ ,

-
Moderate 

_ 

-
-
-
-

(Winter)
 

Very poor 
V 

-
- " 
-

Moderate* 

Vory poor 
Moderat* 

Mo- " Moderate 
Poor 

Modorte* 
Poor
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Noyulation Pattern in _P.r (Mun, Grmen gram) 

S. 
No. Varteties D,ELI 

Notulation 
JABALPUR HYDEBAD 

Suimer Winter 

2.2. 

3. 
4. 
5.6. 

T-2T-" 

T-51 
r-45-6 
Mung-30524-2 

Mo4rate* 

Poor 
ModerateModerate 

-

PoorrMoerate 
Good* 

ModerateModrat 
- r 

-o4nrate* 

Poor 

PoorPoor 

7. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

BR-2 
Hyb-45
B-I 
24-3 
N-54 
BS-4 
RS-5 
NP-23 
Black 
GG 525 
PB.M.... 

Moderate 
Moderate 
pmor 

-
-
-

-

Poor 
Moderate-

Hovdfate 
Good* 
Pow-
Poo 
Good* 

4". 
Mo4'rate 

_ 
_ 

Mo-

Moderate* 
Po'r 

-

Po 

Moderate 



S.No. Variety 

1. T-2 
2. Local 
3. 5286-3 
4. Early bold
5. K-fl 
6. K-14 
7. NP-2 
8. K 313 
9. 25 
10. T-19 
11. kleshad 
12. Mustak 
13. 21 

31+. Early Rwjan 
15. Blqck eye 
16. 16 
17. 23 
18. 14 
19. u 
20. 19 
21. 8 
22. 9 

23. 5 
24. 12 
25. 18 

26. 3 
27. Rmsin Giant 
2d RS-9 
29. 15 

30. K,4 

31. JC-10 


Nwhulation pattern in 71M 

DEIUI 

Poor 

Moderate 

Poor 

Good* 

-
-
-
-
-


-

(RSo) 

Table 5 

sinm-sis 'Lobia, 

Noulation
JAPALFUR 

Mo4.erate 

Moderate 
-

Moderate 

Gooi 

Poor 
Hoierate 
Gond* 

Poor
 
Poor 
Poor 
Poor
 
poor

Poor 
Nil 
Moderate 

Poor 

Poor
 
Poor 

Poor 

Nil 

Poor 


-Moerate 

Moderate. 
Poor 

Hoderto 

Poor 


Cownea) 

HYDERABtA. 

Suwer Winter 

- Hoierate 
- Good* 
-

- Good* - Kolrate 
- Moi-nate 
_
 
- Moderate 
-
- _ 
- Moderate 

Poor 

Good* 
Poor 

_ 

- _! 
'_ 

- 1-. 

- -
_
 

_
 
Modrate. 

.
 
- , 

-



Noaulation pattern in 

S. 

No. Variety 

1. T-17 Nil 
2. S-103 Nil 
3. B-7 Nil 
4. BR-6o Nil 
5. GWL-3 . Nil 
6. T-7 Nil 
7. N!R-5 Poor 
8. T-21 Nil 
9. P0-72 Nil 

10. 48 Nil 
11. 2E Nil
 
12. 75 Nil
 
13. N-84 Nil 
14. C-li Poor 
15. PR-183 
16. Khrgion 
17. Nr-69 - 
iSt. S 101 
19. Pr 301 
20. P 483"7-7 
21. P 4785-67 
92. P 475q-67 
23. Coi'mbtore 114. 
24,. ST-i 

Table 56 

Cajanvs cajn (Arhar; Pigeon pea) 

Noulation 

_ABLPUR__'D____D 

.uwaer----

Poor 
Vory poor 
Very poor 

Poor 
Mo4erate 

Very poor 
Poor 
Nil 

Very poor 

Poor 
Nil 
Nil 
Poor 
Nil 
Very ponr 
Good* 
'4oderate 



Nodulation pattern in 

S. 
No. Variety " 

1. 7W-7 
2. B-9 
3. 736-1 
4. NP-53
5. GWL-2 
6. C-235 
7. BEG-.6 
q. Dohad Yellow
9. Pb-7 
10. S-26 
U. BR-77 
12. ST-8 
13. S-1 
14. Chatta 
15. FQ-
16. G-62-404 
17. PG-432 

18. ST-4 

19. 'P-58 
20. RS-II 

21. PEG-35 

22. G-24 

23. T-1 

24. T-2 
25. , S-l0 

Tablh 7 	 105. 

Cicer a.ri-tium (Chana, Gram) 

Nolulation 
IIYDERFAD 

Poor 	 Moderate 
Poor 

Good* Moderate 
Moderate -

Poor Good* 
Moerate Moierate
 

Moderate
 
Very poor 

Mo-erate Moderate 
Very poor 4od4rate 
Podr-- Moderate 

Poor 
Modorate _ 

Poor
 
Pnor 

Good* 
Nil 
 Poor
 
Nil
 

- oierate 
Poor 
 Poor
 

Moderate 
Poor 
 %oderate
 

-Good* 
Good* 

Very poor Poor 



Nodulation pattern in 

S. 

No. V.2rI'Ay 

1. Kanpui- selction 

P. Early Decenber 

3. T-163 

4. T-61 

5. Bnn-ivilla 

6. T-56 

7. Patna Iuoen 

R. T-19 

9. T 6113 

1. B "-12 

106. 

Table 8
 

Pisum sativum (Hatar, Pea)
 

Noiulqttion
 

DELH HYDEIRAPA
 

Horlerate* loerate*
 

Nil 
 Nil 

Nil
 

Nil Very roor
 

Nil Very noor
 

Nil Very poor
 

Nil Very noor
 

Nil Nil
 

Nil Very poor
 

Nil Very poor 



Tablo 9 

Nodulation ini tbyru s-tivus (Grass Pea - Khpsari) 

No-iul.ation 
S. _ _ _ _ _ _ _ _ _ _ _ _ 
No. Variety DELHI 

i. P6-68 Mo-rate 

2. P9-68 Good* 

3. PIO-6a Moderate 

4. Pll-68 Moderate 

5. P13-6q Moderate 

6. P4L-68 Moderate 
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Tabn 10 

Rhizobium strains isolited from v.ri-tios of !u1ses. 
Nodulating best at Delhi, Jab-aour and Hylerabad, 1968-69 

Cron 

Ph'eolus muno 

P.auro 

Vign- sinomis 

Caamis 

Cicor arirtinu 

Pisum sativum 

Lathyrus sativus 

Vari-,tios from which fhi~mhi-y- nf-vwa 4~-ar1 4A 

Delhi Jabalgui Hvd 'rl-id 

BR-61 T-?7 N21,", Kharga-an-3, BG 369 
1766

T-2 Hung 305, N-54. Mung 305, BR-2, PB-H 
NP-23 

NP-2 NP-2, Meshed Local, Early bold, Early Ramjan 

_ia- Ubitbatori 1141 

736-1 - GWL-2, G-62-4%., T-l, T-2 

Kvr-ur sealction - Kanpur seleftion 

P9-68 

Totil 

6 

7 

6 

1 

5 

2' 

1 

Granrl total -28 (25) 

Total stir-dni 28 x 6 -=. 168 
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STUDIES ON THE I7!PROVEM.ENT OF EFFICIENCY OF RHIZOBIUM 

P.Nandi (Calcutta) 

Studies on the improvLent of efficiency of Rhizobium strains isolated 
from 11 tropical pulse and other legume crops were undertaken. The 
culture. of Rhizobium were prepared from nodulated root of the legumeh 
and the area of collection of samples covered, West Bengal and some 
parts of Assam and Orissa. The hill district of Darjeeling'was 
included in the survey. 

The rhizobial cultures were purified and tested in pot culture to 
determine their efficiency. The weekly active strains were rejected; 
of the selected strains, 5 from each group was 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 strain was then undertaken by 
specific treatment; resistant mutants were isolated, characterised and 
their effectivity with regard to the fixation of atmospheric nitrogen was 
studied. Experiments on induced mutation showed that the UV treatment 
induced the character for resistance in some mutants. These mutants 
were later tested by pot culture and finally in field trial to evaluate 
their effectivity. Both the phage-induced and UV-induced mutants were 
tested in potculture and some of the strains were finally selected for 
field expe-iments. 

From the data collected in field experiment (Table 1) it was shown that 
pliage-resistant strains of Rhizobia for Cicer acritinum and Arachis 
hvpogese showed significant improvement in nitrogen fixing efficiency 
over the non-resistant oncs. The same effect was observed in the case 
of Lens esculenta and Phaseolus radistus. In the other 3 legumes
 
e.g., Latthrus sativus, Gaianus indicus and Trigonella faenm eraeclm 
the difference in noduation was less significant. In the field 
trial the data was collected on the number of nodules dry wt. of 
plant material and yield of fruits. 

It was observed that inoculation of seeds with both resistant and 
non-resistant strains of PRhizobium produced nodules and the crop was 
healthy. The controls in many cases do not develop any nodule 
(Cicer aeritinun). The field trial expcriments were later extended 
to different parts of West Bengal with different soil conditions. 

The selected rhizobia were applied as seed inoculant in all cases 
and the results show that groundnut bacteria performed uniformly 
in most soil with adequate nutrition and pH condition. Large-scale 
application of groundnut bacteria is now in progress over an area of 
nearly 2000 acres in different states. The results are now being 
compiled by the individual field stations. 
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Host Legume 

(1)T-faenum-graecum 

(2) Lens 

Table 1 

Av. 
No. of nodules 
Per plant 

18(R)/14(NR), 

6R)/9() 

AVe 
No. of fruits 
por plant 

20(R)/16(ta) 

11(R)7T (ma) 

(3)Phaseolus radiatus 8(R)/6(IR) 7(R)/ 5(M) 

(4)Aa'chis hypogeae 129(R)/64(NR) 49(R)/31(]NR) 

(5)Oicer aeritinum 15(R)/ 6(14R) 13(R)/ 6(VR) 

(6)Caianus indious 6(R)/ 4(NR) 41(R)/3O(u) 

(7)Lathyrus sativus 14(R)/11(1R) 12(R)/ 9(NR) 



E T OF TOXIC SEED DIFFUSATES ON T1S INOCULATION OF PULSE CROPS 

K.R. Daderwal and A.N. Sen 
Division of Microbiology

Indian 	Agricultural Research Institute 
New Delhi. 

For the success of Rhizobiun inoculation of pulse crops t ;Ls 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 contain soluble antibacterial substances which inhibit the 
growth of many bacterial species including rhizobia. Studies were 
therefore, 	 conducted to examine whether such antibacterial substances 
on the seed surface influence the Rhizobium ponulation inoculated in 
the seeds of pea (Pisum sativum) and gram (Ccer arietinun). 

The inhibitory effects of seed coat diffusates of different varieties
 
of pea (Pisum sativum) gram (Cics ariet nu) 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 Rhizobium. The same amount 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 complete elimination of the toxic substance while 16-24 hours 
soaking was 	required in case of gram and moong seeds. Present studies 
also revealed that even different varieties of the same species of 
pulses varied in the extent of toxicity of seed coat. This varietal 
difference was more pronounced in case of gram and moong seeds than 
in pea seeds. For example, though most of the varieties of gram 
required 24 hours socking for complete removal of the toxinity, one
 
variety of gram (N-59), did not contain any toxicity at all.
 
Similarly different variation of moong (Ph. aureus) required 16-24
 
hours soaking for complete removal of toxicity. 

Examination of survival of Rhizobium population on thb inoculated pea
and gram 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 Mhizobium population 
rapidly declined (40-80%) after.24 hrs. (Fig. 3). 

Further, in pot culture experiment with gram and pea it was found 
that significant (at 5% level) increase in the yield of grains can 
be obtained by soaking the seeds in water for the removal of toxic 
compounds prior to inoculation. 

In case of 	pea and gran inoculation of unsoaked seeds, 41.7 and 
26.8% increase in the yield was obtained, whereas with the inoculation 
of±soaked seeds the percentage increase in the yield amo,,nted to 
87.0%and 67.8%respectively. 

-o0o
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A NOTE ON I1PHROITIG THE 	 EFFICIEBNCY OF RHIZOEBAL STRAINS FOR 
PULSE CHOPS 

G. Rangeswni 
University of Agricultural Scienec s,Bangalore 

In the past we have emph%sised on the need for obtaining large collections 
of different strains of Rhizobia from different parts of India and from 
different host plants, and select the =est efficient szrains for use.in 
legume secd inoculation. It has alvo been emphasised that any one single
strain suitable for a given crop in one locality may not bc suitable for
another locality with different cli ntic conditions and soil types. It 
has been shown by some workers that a rhizobial strain may t- be effective
in nodulating all the different varieties of a given plant species. Thus,
there seems to be need for a better understanding of the complexities of 
Rhizobiun - variety relationships. 

It is to be realised that we may not be able to obtain one single strain
 
of Rhizobium to nodulate all the varieties of a given crop, even for a
 
limited tract of a State or District. Therefore, when we are planning

to multiply rhizobial strains and distribute them for use by farmers all 
over India, we have to think in terms of producing composite cultures.
 
Steps need to be taken under the co-ordinated programme to obtain
 
composite cultures for different pulse crops or groups of crops for a

given tracts. In other countries composite cultures for (a) cowpea
 
group,. (b) pea 
group, (c) soyabean group, etc., have been developed. 
In India also there is need for such an approach.
 

Under the co-ordinated project, steps nay be taken to obtain diff.irent
 
strains of Rhizobia for a given legume group, test them for their
 
nodulating capacity on different vxieties of pulses and in different
 
soil 	types. This work has to be carried out on zcnal basis, in 
different parts of India. After evaluating the nodulating capacity of
 
different strains under different environmental conditions, the beat
 
strains may be selected and grouped for regions as wqll as varieties.
 
The selected strains with diverse qualities may then be mixed together

and prepared as composite cultures. When such composite strains are
 
prepared they may be tried in a limited number of selected farmers
 
fields all over the country before advocating their wide use.
 

It is possible that we may 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 composite

strains are obtained it can then go into commercial hands for
 
multiplication and distribution. Furthermore, the following lines

of studies may be taken 	up under the co-ordinated project. 

(i) 	 When incompatible strain of Rhizobia are mixed there 
may be inhibition of nodulation, resulting in a great
damage. Therefore, careful screening and testing of 
mixed strains is necessary. 

(ii) 	 Steps may also be taken to obtain induced mutants from 
the efficient strains so as to improve the nodulating 
and nitrogen fixing qualities. 

(iii) Techniques may have to be developed to carry out quick
and large scale laboratory tests to screen large collections 
of rhizobial strains for efficiency to nodulate as well as
 
for better nitrogen fixation.
 

Since the above work need to be carried out of different centres in 
India the possibility of appointing additional staff at two or three 
more centres other than 	I.A.R.I may be examined. 

-o0o
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STUDIES ON THE WILT OF Gmil AND LENTIL 

1.N.Khare, H.C. Shenia, 
R.P.Hishra and U.S.Kushwahn 

Depeartmcnt of Plant Pathology
J.N.K.V.V. ,Jnbalpur 

Bengatl gran (Cic_ r miotinum) and icntil are major pulse ci6ps of Madhya*Pradesh, occupying 1.47 rnd 0.28 million hectares respectively. Both thecrops are subject to various diseases out of which wilt is the most important as it causes hLavy losses. Twenty four v-riCtioe of Bengml Zram ai,'
ald ten vaihtiLs )flcnzil in 
 ciorSi utoA vari~tr.l tri-nl cnd btv.nty two
lentil varieties in observation plots were screened for wilt disease.
Wilt of Bcn,7. FrMn
 

Wilt of Bengal grnm has been investigated by many pathologists time to timeand has proved to be a problem of ccmplex nature involving several pathogenic fungi Fusnrium sp. ; Oerculclt padickil; Rhizoctcnia sp.;Sclerotium 
sp. Noocosmospora sp. etc.
 

In the present studies in 24 varieties of Bengal grcm, Fusarium sp. andRhizoctonia sp. wcro found to be ascociated with wilt disease. In some ofthe varieties only one of the fungi was obtnined whereas from soms boththe fungi wore isolated. The perccntage of both these fungi isolated from
different varieties is given in Table 1. 

Table - 1: Percentage of Tuhseriim sp. and hikizoctonia ap. isolated
from the roots of wil.tad plants. 

S.No. Variety l-hizoctonia or. Fusarium ap. 

1. 736-1- 40 602. T-87 -
 100
3. 0-4 - 100
4. B-75 50 50
5. BG 482 10
6. RSi11 157. RS 10 
 100
8. T-2 


100
9. Adt 5 
Pb 7 

6 10010. 
 -
 10011 NP 100 
 80 
 20
12. B 98 - 10013. BR 17 
 80
14. Early gram 742-7 

20 
. 10015. C 235 100 _

16. BR 77 " 10017. G-62-404 
 100
18. St-4 45 5519. J-1 30 
 70
20 Chaffa 
 45 
 55
21. Gwalior-2 45 5522. Dohad Yellow 60 4023. CO-1 42 5824. 3-26 20 80 

All the isolates proved to be pathogenic.

The field screening of 24 varieties was done 'in the coordinated

varietal trial. 
 The data aro presented in Table 2. 
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Table - 2. 	 Percentage of wiltad gram plants in the coordinated 
varietal trial. 

S.No. Variety 	 Mean of 4 S.No. Variety Mcan of 4 
replicati:nu I replications 

1. 	 736-1 0.43 13. BR 17 _ 2.38 
2. 	 T-87 5.49 14. E.Gr.642-7 3.09 
3. 	 G-4 1.51 15. C.235 0.89 
4. 	 B.75 1.31 16. BR 77 1.97 
5. 	 BG 482 2.77 17. G.62-404 - 1.39 
6. 	 RS.11 3.13 18 ST-4 2.47 
7. 	 RS.10 2.10 19. T-1 7.53
 
8. 	 T-2 2.26 20. Chaffa 3.42
 
9. 	 Adt 5 0.84 21. Gwalior'2 3.27 
10. 	 Pb.7 1.39 22. Dohad Yo. 2.60 
11. 	 NP 100 2.57 23. Co.1 3.92
 
12. 	 B 98 2.94 24. 3-26 1.87
 

The data were statistically analysed and the differences between the varieties 
were found significant. The least incidence was recorded in varieties 736-1,
C 235, Adt 5, B 75, G-62-404, G 4 and Pb.? and the highest incidence was 
recorded in Chaff's, T-87, and T-1. 

Sixtcn varieties were acreened against Fusarium sp. by pot culture 
technique. The fungus was grown in soil maize medium. A quantity of 
200 gms. of the inoculum was mixed in the sterilized soil in each pot
(91). In each pot 15 seeds 	wore planted. The experiment was replicated 
foiur times. The first appearance of thet disease was noted after one 
month of sowing in the varieties T-87, Gwalior 19, Ldt 5, and hybrid 694. 
All the tested varieties were found to be susceptible. The percentage 
of wilting 	is given in table 3. The maximum incidence was not in the
local, and 	 the minimum in Strain 76 havirg 82% ,nd 18% wilting 
respectively. 

Table - 3. 	 Percentage of wilting in diffcrcnt varieties of gram. 

S. 	 Mean of 4 S.No. Variety Mean of 4
 
No. Variety replications replications
 

1. Type 87 45.9 9. 0-19 55.0 
2. Adt-5 27.4 10. Warrangel 61.8 
3. T-1 38.6 11. Strain 76- 18.0
 
4. UjJain 24 50.0 12. Chaffs 60.7
 
5. Indore 707 41.0 13. Indore 22 19.0
6. CT 8 59.0 14. Dacca 69.0 
7. Gwalior 2 60.0 15. T.710-4 61.0 
8. Hybrid 694 48.0 16. Local 82.0 

Recently, Secrotium rolfs has been isolated from wilted gram plants
around Jabalpur and the fungus has been proved pathogenic. At Gwalicr 
Operculela padwickii is the majcr casual agent responsible for the wilt 
of gram. In the screening studies all the 16 varieties tried were found 
to be susceptible.
 

Wilt of Lentil. 

Incidence of wilt was recorded on ten vriieties grown in varietil trial 
at Jabalpur and 72 varieties were screened for wilt disease which were 
grown in observation plots. The data are given in Table-4. 
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Tablc-4. 	 Pcrccntageo f wilt incidenco in different Varicties of lentil
 
in coordinatcd trials..
 

S.No. Variety 	 I'lan of / T S.No. Varicty Mcrm of 4 repli
relications I cations. 

1. C-31. 8.71 6. lip 11 3.12 
2. B.77 9.99 7. T.3 .8.56
3. T.36 3.55 8. B.62 6.85 
4. T.8 9.04 9. NP.4 10.48 
5. B.25 2.75 10. L 0.12 1.82 

Data were statistically aralyscd. Varihties differ significantly in their 
susceptibility to wilt. The varieties LG 12, B-25, NP-11, end T-36 appear 
to be prcmising from the point of view of ilt resistance dnd are being
testcd under artificial conditions. 

TablE-5. 	 Percentage of wilt incidence in different v-arietios of
 
Lentil in the observation plot.
 

S.No. Variety Mean % G.No. Variety Mean %

1. S 61-7 1.01 37. s 61-69 5.54 
2. Pushore-1 4.03 38. Daoh 2 7.58 
3. Kewlari-3 5.02 39. S 61-39 7.05
 
4. S 	64-376 4.63 40. Damoh 1 7.04 
5. Vidisha 9 6.17 41. S 61-92 8.46 
6. S 61-96 5.08 42. Chapara 5 7.98 
7. Kewlari-1 5.50 43. S 64-397 7.79 
8. S 61-19 5.96 44. Khandwa 1 8.44 
9. 8 61-51 5.23 45. Vidisha 11 8.29
 
10. S 	61-31 6.60 46. S 61-88 8.36 
11. S 61-20 5.71 47. Vidisha 8 7.02
 
12. Pushore 2 4.03 48. S 61-27 8.87 
13. Vijaygrsm 6.54 49. Vidisha 6 9.00 
14. Khandwa 2 7.00 50. Biora 1 9.54 
15. 6 61-48 6.38 51. Kewlari 2 9.80
 
16. Sager 3 7.33 52. Vidisha-7 8.58 
17. S 61-85 7.24 53. s 61-58 9.05 
18. 8 	64-370 7.74 54. S 61-78 10.04 
19. S 61-33 9.07 55. Biora 3 13.81
 
20. S 61-38 8.03 56. Chapara 4.. 12.61 
21. S 61-10 7.26 57. S 61.-93 13.92 
22. s 	64-399 8.27 58. S 61-43 14.23 
23. S 61-13 6.48 59. Vidishe 2 17.85
 
24. Sager 2 8.68 60. s 61-61 20.13 
25. S 64-388 3.08 61. s 61-28 9.09 
26. KL-wlari-4 7.60 62. Vidisha 10 8.80
 
27. Vidisha-4 4.83 63. S 64-33 10.03
 
28. Vidisha 1 5.20 64. S 61-54 10.65 
29. S 61-34 5.25 6. S 61-17 9.14 
30. S 61-83 6.78 66. Jabalpur 10.10 
31. S 	 61-95 6.13 67. S 61-104 10.67 
32. S 	 61-94 6.18 68. Chappara 6 12.14 
33. S 61-41 5.71 69. Panna 13.02
 
34. S 	61-402 5.93 70. Vidisha 3 13.00 
35. Chapara-3 6.92 71. 5 61-3 16.45
 
36. Chapara 2 5.62 72. s 61-11' 19.34 

In all the cases Fusnriuu app. were found to be associated wirth wilted roote. 
Thc pathogunicity was proved in all the cases. 

The least 	incidence was recorded in the variety S 61-7 (1.01%) and the 
highest was recorded in S61-61 (20.13%).
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Lathyrus: 

Lathyrus germ plasm was screened against rust causcd by Urcnvccs fabac. 
In all 119 lines were exined and classified into five groups as given 
below

1. Rust free (Imun) ................... One t1.)
2. Trace (Resistant) ............. ,......43
 
3. Light (Scmi-rcsistant)............... 23
 
4. 4oderate (noderately uusceptible)....26." 
5. Heavy (Susceptible)............ .... 26
 

A blight causcd by Cercospors op. was obscrved on several lines of
 
L. sttivus. Under field conditiono L.aihaca; Lo 95: Lo 96; Lo 97;
Lo 98; Lo 99; Lo 100; and Lo 101 were fotud to bu resistant,LS-1; 
LS-2, LS-3; IS-5; LS 369 wcre found to be semi-rcsistant; and other 
82 germ plasm collections of L.pativus lincs have exhibited moderate to 
highly susceptible reaction to the disease. 

-o0o

http:uusceptible)....26
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STUDIES ON TM1 VIRUS DISEASES OF PULSE CROPS IN LUKNOW AND ITS SUBURBS 

G.S.Vcrma, H.N. Verma and K.M. Srivastava 
Dopartmtnt of Butanyp University of LucknowpLucknow 

I am presented before you some observations which we have rnode duriiglast three years on virus diseases of pulse crops in localities of Luckiow
and its suburbs. An extensive survey of these localities revealed that a number of pulse crops (e.g. urd, moongarharpea, beanssayebean,lobia)
showed symptoms of disease which wer ..suspected to be of viral nature.

The incidencb of the diseasc was variable from sea~zn to season, and
 
symptoms observed on various plants were as follows:

1. Phascolus muno
 

Three types of disease symptoms were observed on urd, plants collected
 
from different localities. 

(a) The symptoms appeared as chlorotic spots on the leaves, which coalesced
later on and produced yellow patches. In extreme cases complete yellowing
of leaves was 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 
 severe mosaic symptoms. The plantgrowth was checked and the size of the pods was reduced - 'Iosaic of urdt. 

(c) Diseased plants in the earlier stages showed mild mosaic syptoms.

The mosaic symptoms were followed by deformation, curling and rolling of
 
leaves - tDistortion mo"nic of urd'.
 

2. Phoseolus lunatus var. macrocarpus (Lima bean) 
-

The disenned plants showed dark green vein banding of the leaves and

the size o-1 th6 plants was extremely reduced. 

3.CAinus eaja (Arhar)-

Lower leaves of the diseased plants showed mild mosaic symptoms while
 
the young leaves were symptomless.
 

4. Dolichos lablab (Sm) -

Severe yellow mosaic symptoms associated with several necrotic browa 
spots on the leaves were observed. 

5. Pisum stivum (Pea) -

The leaves showed chlorosis along the veins. The margins 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, pea plant. also showed necrotic mild mosaic and 
severe mosaic symptoms. The incidence of the disease was, however, very low. 

6. Glycine ma (Soyabean) -

The diseased plants showed severe mosaic symptoms. The newly emergingleaves were puckered and reduced in size. Inadvanced stage of disease theleaves turned chlorotic and their size was extremely reduced. The growth
of the plants was also retarded. 
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7. Vigna cinansis (Lobia) -

Two typos of symptoms were recorded on Lcbi, plants. 

(a) Leaves of the plants ahowed severe nosaia- symptoms. Loaf l.tmnina wns.
 
varicusly deformed and thu size was also reduced. IMosaic of Lobia'.
 

(b) The diseasud plants showed yellow necotic rings on the leaves. The 
size and shape of the leaves was, howev6r, not affected 'NoM6rosis of Lobia'. 

Thus survey rcsults rovcc.lcd thrat a largt number of pulse croj showed " 
disase symptoms which were suspocted to bc of viral naturo. It is, 
therefore, proposed to investigate syste-aotically various aspects of 
virus discasc of some importait pulse crops. It is also proposed to 
study meosures of c,-ntrol of thtsi diseases by furtilizcr treatment, spray
of ch-.zicals and by controlling the different insect vectors of these 
diseascs in subsequent studios.
 

The diseased specimens were brought to the laboratry and tested for presence
of different pathogens. Crude sap from diseased leaves was inoculated to 
healthy, virorously growing seedlings. 

Insect tranami svion tests were done by using different aphid species. 
Seed transmission tests wore also done. For seed trunsmission studies, 
seeds were collected from the severely infected plants and sown in potsp
and the symptoms of vi.us were looked for on young seedlings. The viral 
nature of the disease was confirmed by serial transmission tests theeroafter. 

Experimental Results 

Out of the various diseases recorded on pulse crops only the mosaic disease 
of cowpea and urd were found to be mechanically transmissiblep and hence 
these two diseases woru taken up for detailed studies. 

1. Mosaic Disease of Cowoa (ViLnea singnsa) Red 

This disease was characterized by severe mosaic symptoms and blistering
of leaves. The leaf lamina was variously deformed and the plant growth was 
retarded. Symptoms were comparable to those of Nariani and Kendaswamy's 
virus (1961). 

The disease was found to be mechanically transmissible to cowpea plants. 
Transmission tests to following hosts wore negative: 

LEG2.NOSLE: Phaseolus. aurcus, _.muMno, E. luratun, P.rconitifolius, 
Dolichos lablab, D. biflou, Pisum satinum, Lathyrus cdoratus, Vicia faba 
Trifoli=n alexandr.rium, Mdicsgo sativa, 14clilotus Ubc, Crotolarin juncos.
Glyine mx, Cyvmopsis tetragonoloba, ViX si is7T t Black seeds) 
and Lobia T2. 

SOLANACE;E: Datura metal, D. stromonium, Capsicum a Lyconrsicon 
esculnt_m, Petunia hybrida, N.glutinosa, N.tabacum spp., L. rustic s. 
Solanum melongena. 

Zinnia elepans; Viola sn., Brassica oleracea var. Knol khol. 

Nariani and Kandaswamy's virus (1961) differs from the virus described bore 
in being transmitted to Viia app. and Phascolus sp., arceIn producing local 
lesions on V. vcxillata. 

Svmptais on hobia Plants (Red)-

The symptom appearance and the incubation period of the virus varied 
significantly with the climatic conditions and temperature. 
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Svmotoms ct high temperaturc (above 350C in sunz=cro) -


The incubation period rnngci from 6 to 8 days. The inoculated loavesshowed chlorotic lesicno, w,l the nwly cmcrging leaves showed mildmosaic synmptons. Subsequctly, the leaves shcwcd chlorotic patches of
light green to light yellow colour. The lraves gradually turned yellow

and finally dried. 
 The plz-nt growth was checked and ped size was reduced. 

Symptoms at low temporaturc (Below 300 C - in winters) 

The incub::tion period rcangc from 10 to 12 days. The inoculatd leaves didnot show any symptoms. The newly dcrVoloping loeves showed mild mosaicsymptoas. Thu subse:quent leavs showed chlorotic patches of light green.
colour, which increascd in size and finally coalesced with each other. Inlater stages, leaves becenc variously dcformcd, rcd'uced in-sizo, and gavea blistered appearance. Their margins rolled downward and subsequently
whole leaf turned yellow.
 
Attempts to transmit 
the virus by aphids, Mtzus mrsicae Sulz. and Auhis
 
go Glov. were unsuccessful.
 

Physical Properties -


The properties of the standard clarified sap were tested on young, virorously
growing seedlings of MIME, sinEnsis (Savi.)
 

Therm.- inctivation noint 
- The sap was infective upto 8000. and beyond

this temperature it was inactivated.
 

Dilution end point - The standard sap when tested at diffcrent dilution,
retained infectivity upto a dilution of 1/1,000. 

Long vity in vitro -


The standard extract was infective upto 
 2 days when stored at room temperature
(300C) but not after 4 days. At frcezing temperature virus could withstand 
storage for 210 days and probably mare.
 
Nariani and Ytndaswamy' 
s virus differs Vth the present virus in physical
 
properties also.
 

Affinities of the virus -

A large number of viruses reported have been found to produce yellowing andmosaic mottle sym toms on CowpLs, e.g.,j Mrinor v. catajng (Capo.r

and Varma, 1947, 1956), coumc a 
 strain of T.---Lister and Thresh, 1955),cowpea yellow mosaic virus (Chant, 1959), cowpua strain of Southern beanmosaic virus (Kuhn, 1963), Bean pod mcttle virus (Dale,, 1949 and Shephored,

1964) and cowpea chlorotic Zottlu virus (Kuhn, 1964).
 

However, the virus reported herein differs from inabcv. mentioned virusesphysical prcpertics in bcing highly s-.cific in its host range and inprcducing chtractristic yellow mosaic on the leaves. Although the casual
virus shows rcsemblance with cowpea ycllow mosaic virus (Chant, 1959),anda virus causing mosaic disc-se of corpea (Vasudeva, 1942) in producing
yellow mosaic mottling on the leaves, it differs in physical propertiesand host range. lawper. mosaic, Alfalfa mosaic and Aster yellow viruses
(from Iran) are Iciown to cruse infection to cowpcas but they have wide 
host range. 

The viruses occurring on cowpeas (Anderson, 1955; McLean, 1941, Snyder, 1942and Yu, 1946) resemble each other and have been designated as Mrmor vigae
(N riani and Kandaswany, 1961). The c,:sual virus closely rsembles inphysical proprties the above mentiond virus but differs from it in notbeing ocd transmittid, ncithur transissible to aGy other host, and in
producing yellow mosai 
on leaves.
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The Asparagus Boan Mosaic Virus (Snyder, 1942) which is confined only
app. differs from 
the present virus in physical properties.
 

.Another virus described on cowpea from I.A.R.I. (1964) has 
differentphysical properties and could be transmitted to C.Lbum and C%.amarantico c,while the present virus was confined only to V. sinLnis (Ro3).
 

;LMosaic Disease of urd (Phascolus mungo).
 

The diseaso was charactorised by mosaic mottle symptoms on 1Uaves. -The
 
newly omurging loaves showed sevcre,mosaic symptoms dnd were reduced in size.
 
Host Rangeo -

Out of sevoral hosts tested., the virus could only be transmitted toPhascalus nao, PCurntsss tatraionolobr and Dlichos-biflorus
The following plants of widely divergent taxonomic families could not beinfected by the casual virus.
 

P..lunatus var. macrocarpus, Dolichos lablab,Vicia kTh D.biflorus, Pis_ sativum., Cyrmcnsis tctragonoloba, Mlilotus ba, .Vi nensis,GlycinemM L. lutinosa, N. tabcun spp., SolaN. rLstica spp.)me.lonena, Lc___orsicon essulcntim 
 Ohenorodium ar-nticuo-rC.album
Trichosantho. 0_ul 
 Cucum.s sativus, Luffa ccutanuln rnd Lagenaria

vul,7.ris.
 

Svmptcms on inoculatod plants 

P.mug - The symptoms appeared after 5-6 days of inoculation.No symptoms appearcd on the inoculated leaves while the youngleaves showed 
severe mosaic symptoms. The newly emerging
leaves were smallcr and narrower in size. The number and sizeof pods was alsc rtduced. Mosaic disease of urd, describedby Sahare and Raychaudhury (1963), produces light and dark
patches and also blietoring of leaves, which wore not
 
observed in the present case.
 

Two black varieties of urd - T9 and T27 - were highly susceptiblewhereas green varieties - T65 and T77 - were more or less resistant. 

P.aireus - Symptoms eppeared after 7 to 8 days of inoculation.Young leaves showed mild mosaic symptoms and thero was no

reduction in the leaf and plant size.
 

C=y usistctagnlobn- After 4 days of inoculation, inoculated leavesshuvod dark brown necrotic lesions. Irregular necrotic spots also
developed on the uninaculated leaves. Loaf size and 
pod number wasextremoly reduced and the plants were stunted in growth.
 

Dolichos biflorus - Inoculatcd loaves showed necrotic irregularspots 7 to 8 days after inoculation. No systemic symptoms woreobserved.
 

Piysical Proerties -

Young, virorously growing seedlings of urd having 3 to 4 lcaves were 
generally used for the tosts. 

Thermalinactivain oint - Between 900 to 9500.
 

Dilutionend oint 9 Between 10-5 and 10-6. 

Longevityin vitro -
Between 8 to 10 dqys at room tmerature (3000).
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Affinitics of tho Virus 

lovaic discagce f black ur. (Sehare and Raychaudhuri, 1963)*, Bean mogaic virus 
TYerguntiah and Narl--ni, Ic63) and !* sric disesc of c=wp)a (Nariani and 
Kandaawamy, 1961) nrc sap transmissible to urd, plants. The virus under 
report resciablos Marmor vioni.e var. cateaj (Nariani and Kandaswsmy, "1961) 
in physical proporties Lut diffors from it in its inability to cause visible 
symptons on V. sincnsis and in producing brown necrotic-l6ce lesions on 
CyO.opsis tutragonoloba. 

The casual virus of mosaic disoaso of black urd (Sah..re and Rgychaudhurip
 
1963) is seed borne and rosembles the comon bran mosaic v srue,Meamor
 
phaseoli (Hclmos) in its physical properties (58o0C, 1:2,01C, and 28 hours)
 
ahd infects Phaseolus Pureus. P.mungo,P.aconitifolius and P.vulgaris.
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SCREQ1ING OF AMR VAITIES FOR RESISTANCE TO UILT 'ZD.0 QFRAM 
VJILTIES TO WILT. 

J.S. Grcwail and 1_haidra Pal
 
Division of Mycology and Ulant Pathology
 

Indian 	Agricultural Research Institute
 
New Delhi.
 

Arh.r Wiltt 

Seventy two 	collections (56 selections and 16 varieties) of Caianu. calan 
were screened for resistance to wilt caused by Fus.riurm udum under artifi
cial conditions of disease infection in pots Vith tw d-15 of sowings 
(i.e., Z7th 	July and 13th August, 1968). Finl discase incidence, 160 
days after sowing, is given in Table - 1. 

Sixty five collections (52 selections and 1.3 varieties) were highly sus
ceptible to 	wilt; disease incidence ranged from-50 to 100%. Six were' 
susceptible 	and showed 25-45% wilt. Lowest diseasc incidence of 5% was 
recorded in 	 variety NP (WR) 15. Last year also this variety gave smilar 
results.
 

Variety 75 (Bihar), selections R7P1,0R8 P and 4455 showed, 5,10,15 and 20% 
wilt respectively in the s'owing on 27th July. Incidence of wilt in these 
collections was 80, 40, 45 and 80% respectively when sown on 13th August 
indicating disease-escape in early sowing.
 

Sten Rot of.Arhar:
 

A new disease causing stem rot of arhar was recorded on variety T2 at Delhi
 
and Kanpur in very serious form. Te-pathogen was isolated, purified and 
identified as Pythium sp. Fifty eight of these namely R1!1,R 3P2, R4P1,
 
R1O?1,R1oHP1, PoOCP, R4-,P1p R77P F85P1, R105F2 , 57?1 ,EP 3, S17 1, 
S17P2, S28P2, R3 , 1289, 2760, 2783, 2793, 2860, P 2908, P 3966, P 3970
 
P 3986, 4358, 4410, P 4412, P4420, P4422, P4438, 4445, 4455, R 4482
 
4522, 4758, 4783, 4999, 5013, 5016, 5047, 5071, B7 , 721 , 75 (BiharS,

NP(WR) 15, RG 72, Tur 15-15, NP 69, PT 301, N 290-21, C11, T7 , NP 84,
 
BR 60, Gwalior 3, T17, and Khargaon were foiud to be susceptible. Fifteen
 
of them namely R1P3, R3 P3, R1O P2, R20 P2 , R21 ,R21P2, S3 P1, S5 PlP 
S7 F2) S1 7PF, S2P1,4466, 4785, 4839, and 2E did not get infected, they
need further testing before any of them can be called resistant. 

Gram Wilt: 

Six thousand, six hundred and twenty lines of germ plasm of Cicer arietinum 
grown at Indian Agricultural Research Institute, New Delhi as well as at 
Punjab Agricultural University, Hissar, Cmpus, were screcned for rtsistance
 
to wilt under natural conditions of disease incidence. On the basis of 
preliminary screening 225 lines werc selected and have been sown both at 
Delhi and Hisser this year for further evaluation. Out of above, plantings
No. 516, 589, 654, 664, 1079, 1636, 2464, 2692, 3703, 4422, 4441, 4492,
4519, 4534, 	 4537 and 4853 were also promising from yield point of view 
during 1967-68.
 

Gram Blight:
 

Temperatures prevailing in the months of February and March are favourable 
for the appearance and spread of the disease. One hundred sixty nine 
varieties have been sown and will be tested during this and the next month 
with 10 morphologically diffcrent isolates of Ascochbta rabioi isolated 
last year from different varieties and locations.
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Table 1. Showing reaction o fArhr aelections and vdriotics to wilt. 

Selection 	 %Wilt in sowings conductod on
 
27.7,1768 13.8,1968
 

100R1 	 1 * 
R1 P3 ,70
 
R3 P2 3
R4 F1 R 101C0
 
RIap 1 

~* 95*
 
10 -2 100 100
R3 0 2 	 85 60 

R21 	 100 80 
R212 	 100 80
 
R4 1 45 70
 
-p77 1 10 40
 

8Q 	 15 45 
10 ;2 	 7560
3 2 	 100 90

S5 P1 	 100 100 
87 P1-	 100 100 
8 P~2 95 100

S7 P3 80 100
 
817 P1 95 100
 
S17 P2 100 90
 
S17 -3 	 100 100

8P 1I	 100 100 
S2 2 90 100
 

6 p 100 90
 
RI95 951289 	 100 * 

2760 	 60 35
2783 65 	 100 
2793 	 90 100 
2860 	 55 * 
V-2906 	 100 100 
P-2966 	 95 95

P-3970 65 90 
P-3986 30 10 
4358 80 	 100 
4410 	 30 70 
P-4412 	 50 .70 
4420 55 95 
P-4422 70 95 
4438 75 75 
4"5 30 954447 100 95 
4455 20 80 
4466 85 	 100 
R-4482 60 90 
4522 70 100 
4758 50 I 
4783 85 90 
4785 75 45 
4839 70 	 *60
4999 	 100 
5013 100 I 
5016 60 60 
5047 80 	 100 
5071 65 100
B7 80 90 
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Selection/variety 27.7.68 13.8.1968 

75 (Biha) 5 80 
NIWR 15 5 5 
RG 72 70 95 
Tur 15-15 50 .95, 
NP69 70 65 
PT 301 50 95 
2S 30 50 
N 290-21 70 90. 
il 35 25 

T7 60 75' 
Ip 84 85 * 
BR 60 80 * 
Gwalior 3 65 * 
T1 35
7 

Khargaon. - 50 i 

Hot tested, 
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Report on the coordinated fungicidaltrial (1968)"
 

F.J. Williams
 
R.P.I.P./U.S.A.I.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 data would
 
be sent to Delhi for analysis, comparison and presentation. 

Seed of Phaseolus aureus variety T-51, P.mungo var'ety T-27 
and Vigna sinensis variety Mashed was treated with Ceresen M, Thiram, 
Captan, Brassicol, copper carbonane, Demosan, Panogen-15, Busan 72 
and Vitavax. Treated seed was sent to Hyderabad, Jabalpur, Pant 
Nagar, Coimbatorc, Ludhiana and Hissar. There were to be four 
replications in a randomized block design. Data have been received 
from Ludhiana, Pant Ncgar and Delhi. 

Treating P. aureus (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 Ludhiana in comparison to the control. The 
differences are barely significant at the 5% level and I do not 
consider them important.
 

Treating Vina sinensis (Mashad) seed with any of the 
materials used expect Brassicol or Busen 72 increased germination 
in comparison to the untreated control at both Ludhiana ahd Pant 
Nagar. (Table 1) Ceptan ranked first at Ludhiana and Pant Nagar 
and second at Delhi. Vitavax ranked -third at Ludhiana and Pant 
Nagar.
 

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 Ludhiana, leaf fungal diseases were 
not important. 

A randomized block with 4 replications is being used at
 
Pant Nagar 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 Methyl bromide treated plots are
 
growing most rapidly.
 

If germination of Vigna sinensis has been a problem, treating
 
seed with Captan or Thiram may improve stands.
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Table 1. Effect of seed treatment with fungicides on .germination of Vigna sinensis var. Hashed at 3 locations, 1968. 

Material

Location (Fercent Germination) 

Ludhiana Captan Copper Vitavax Thiram Ceresan M Demosan "Panogen 15 Brassicol Control- Busan 7213 93 92. 90 87 86. 83 70 66 : 59 

CoperPant Nagar Captan Thiram Vitavax 
 Ceresan "Dcmosan Carbonate Panogen 15 Control Brassicol, Busan 72
.85 85 84 
 83. 82 81 78 74 
 71 65
 

CopperNew Delhi Demosan Captan .Brassicol Carbonate Control 
. Busan 72 Vitavax Thiram Ceresan H Panogen 15'96 92 92 91 89 89 - 89 89 87 79 
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POSSIBILITY OF DETECTING SEED-BORE VIRUSES BY SEROL)GICAL TECHNIIQUES 

S.P. Raychaudhuri
 
Division of Mycology & Plant Pathology 
Indian Agriculiural 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 damaging but seed-borne virus diseahes 
are doubly damaging because they, not only produce infected plants but also., 
provide a source of virus infection.for neighbouring plants. It is,therefore 
essential to device some methods for checking of seed-borne viruses. 

The best method of detecting any virus infection is by transmission to test 
plants by insects or by sap inoculations. Fortunately all the seed-borne 
virus diseases are also transmitted by sap which makes detection easy. 
As for other viruses, seed-borne viruses can also be detected by serological 
methods; these tests, however, have the dis-advantage that only the known 
viruses can be detected. The first requisite, of course, is the production 
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 seedlirg's 
or fully grown plants. Most advantageous will be to detect them at seed 
stage, but the concentration of a particular 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 serological tests. An interesting 
example is that of barley stripe mosaic virus which was detected in seeds 
by serology (Hamiltcn, 1965), using gel-diffusion test, as effectively as 
at seedling stage. This, however, may not work for all the seed-borne 
viruses; in some cases the viruses will have to be detected in young 
seedlings or fully &roun plants. 

The use of serological technique, despite limitations, is useful because 
often seeds take a long time to germinate and develope visible symptoms. 
If, however, this time is shortened by some method-say embryo culture 
(.aishra, Raychaudhuri and Chandra, 1967), thea visual observation can 
also be useful Mi detecting seed-borne viruses. Rishra et al could 
get indication of the presence of viruo within 1-2 weeks in plants 
obtained by culturing embryos from seeds obtained from runner bean 
(Phaseolus multiflorus) infected with a mosaic disease. 

http:detected.by
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BACTERIAL BLIGHT OF COWPEA 

P.N.Patel and J.K. Jindal
Division of 1,Mycology &Plant Pathology
Indian Agricultural Research Institute 

New Delhi 

Table 1: Summary of observations on bacterial blight severity in 1085 Cowpeagermplasm lines t=der natural infection in field during July-October, 1968. 

Total No. 
 No. 6f lines in disease severity class
, Country of lines Severe Moderate Slight Trace Free 

ASIA
India 
Turkey 
Iran 
Afghanistan 
others
AtMRICA 

601 
19 
19 
12 
17 

223 
0 
9 
4 
8 

212 
3 
4 
3 
5 

89 
5 
2 
0 
2 

54 
8 
3 
3 
1 

23 
3 
1 
2 
1 

U.S.A. 
Maxico 
Brazil. 
Gauteemala 
Others 
AFRIC
Nigeria 
S.or S.W Africa 
Senegal 
S. Rhodesia 
Others 
EUROPE 
Australia 

218 
13 
10 
10 
17 

61 
15 
10 
10 
13 
10 
30 

64 
3. 
4 
8 
4 

25 
2 
2 
9 
4 
6 
8 

52 
6 
4 
1 
5 

20 
2 
1. 
1 
3 
3 

11 

35 
1 
1 
0 
4 

5 
3 
1 
0 
3 
0 
7 

51 
3 
1 
0 
2 

10 
3 
6 
0 
0 
1 
3 

16 
0 
0 
1 
2 

1 
5 
0 
0 
3 
0 
1 

1085 383 336 158 149 59 

Table 2: Comparison of reactions of cowpea germplasm lines to bacterialblight under artificial inoculations and natural infection in field. 

Reaction in

artificial No. of lines in diseaseintensity classinoculations 
 Severe Moderate Slight Trace Free Total 

Susceptible(S) 109 105 37 20 7 278Tolerant (T) 0 0 3 7 8 18Resistant (R) 0 0 0 2 25 27R:T 0 0 3 10 4 17
 
R.TsS. 0 0T:S 0 4 

6 8 4 18
4 7 4 19
RsS 12 12 15 4 441 

Total: 110 122 
 65 69 56 421
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PRELMINARY STUDIES ON A MW DISEASE OF AEHAR CAUSED BY 
CHOANEPHORA CUCURBITARMI 

D.P. 	 Mishra and R.C.S.Mehra 
Botanical Sub-station 
I.A.R.I., Pusa (Bihar) 

Arhar is an important pulse crop in North Bihar and usually- grows luxuriently
under the available agro-climatic conditions. With the inception of the
Coordinated Pulse Project, 
 concerted studies were undertakeTon this -cropat Botanical Sub-station, I.A.R.I.; Pusa. While taking observations onthe trials and genetic stocks, the young leaves and tender shoots of arhar 
were found to be killed during the month of September, 1968. Criticalobservations revealed that a fungus is involved in the cause and spread

of the disease. The infected portions were found 
 to loose the green colourin the beginning and showed tendency of i'et rot. This was followed in a fewdays by the growth of shining silvery conidiophores on the infected parts.The conodial heads appear as minute greyish-bladk dots on the top of theconidiophores. The conidiophores are erect and project vertically.

the top of conidiophore a capitate vasicle originates which becomes 

At
 

vasicular later on. From the vesicle secondary brownish-black conidiaappear in clustures. Conidia are elliptical to oval in shape and lightbrown in colour. Mature sporangia have big round columella. The diseabe

continued to spread on the crop and involved older parts as well, till

end of October, 1968. However, the spread declined 
during the month ofNovember, 1968. The average ranges of temperatures were 33-35oC (maximum)

and 17-24oC (minimum) during September-October and during November, .1968,

the respective temperatures were 26-30oC and 1O-13oC. 
 The relative
 
humidity from September to November was almost identical ard ranged from
 
85 to 100 percent. 

Natural incidence of the disease was recorded on the genetic stocks of
arhar and the varieties or cultures found infected were:- B.7, BR.183,
C.11, 2E, 15E, No.84, No.290-21, Gwalior-3, Khargaon-2, N.P.(WR)15,

N.P.24, N.P. 51, N.P.69, P285, P.T.301, R.G.72, S.103, T.7, T.21
 
E.3(R3/P1), E.9(RA/P3). E.172(S28/P2), E.91(RSti'P6), E150(S7/P1S,

E112(R85/P1) E 116(nsv/P2) 
 .148(R5/P1), E.150(S7/k), E.170(SZ7/P3)

E.173(S29/P1S, E.191(R76/P1, E.3(R3/P1), E.6(R4/P1), E.21(R1OD/P1)p
•29(R20/P2), E.106(48/P1) S31P1 and E.157(S17/P1). 

However, the varieties and cultures that were found to be free included: 
E.1(R1/P1), E.12(R/10/P2), E.25(R1OH/P2), E.41(R21/P2), E.l?1(S28/P1),

BR.60, r.3, and E.130(R1Q5/P2).
 

The fungus was collected and cultured on sterilized artificial medium
for pathological studies. Conidia developed on the m6dium in 
 4 to 6
days at the temperature range 23 to 3500. 
 Water suspension of the

fungus material including conidia was used as inoculum for 'testing
the arhar varieties in seedlings end adult stages. Seedlings in 4-5
leaf stage were sprayed with the inoculum and kept in humid chamberfor 2-3 days and later transferred on thelaboratory benches. The
disease symptoms appeared after 7-8 days at temperature range 26 to350C. 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. The shoots were
covered later by butter-paper envelopes. The disease .appeared in the 
usual way. 

The pathogenic nature of fungus was thus, established and it was
identified as Choanephora cucurbitnrum (Berk. and Rav.) Thaxt. The
identification was confirmed at the Division of Mycology and Plant
Pathology, I.A.R.I., Ncmw Delhi. 
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Choanephora cucurbitarm has been rcported to be p-thogcnion Csicuby Dastur (1920) from Pusa. Several other hosts have also beento get infected with this fungus in 
reported 

this appears other parts of the ccuntry. However,to be the first record of the fungus on arhar. It will besen that the disease appears during Septembcr-Octoberdeclines on ard the infectionthe approach of cooler weather.in epidemic form, losses cnn 
In case the disease appearsbe apprehended on the early-maturingvarieties of arhar particularly. Furtherperpetuation, studies in relation to itsmode of infection, and control neasures are iffprogress. 

Dastur J.F. (1920) Choanephora cucurbitarum (Berk and Ray). Thaxter onchillies (Capsicum Spp.) Ann. Bot.; 34:399-403. 

000 



A NOTE ON THE IDENTITY OF THE COMMON PULSE GAIERUCID BEETLES AT DELHI.
 

M.G.Ramdas Mencn and H.P.Saxena
 
Division of Entomology
 

I.A.R.I.,N.Delhi.
 

The common pulse galerubid-beetle found at Delhi has becn earlier 
identified as Monolepta nigrobilincata (Motschulsky) from the Div oion 
of Entomology at the Indian Agricultural Research Institute, New Delhi.. 
Recently, material referred to the United States Department of Agriculture 
Washington D.C., has been tentatively identified as Maduraiia obscurella 
Jacoby. This has led to some confusion. 

In going through the literature it'is observed that M.nigrobilineata is 
a very widely distributed species recorded frcm various parts of India, 
China nd Japan, while M4.obrcurell. seems to have been recorded only
from Madura and Nilgiri Hills in Tend] Nadu. Maulik (1936) has recorded 
variations in colour markings in the former. It is also remarkable that 
on account of these variations Motschulsky himself (1858) had described 
specimens under a distinct species M.suturalis (Motschulsky) and Weise 
(1922) described two varieties, vittatus and abbreviatus. Maulik (1936) 
placed Madurasia under the section in which all 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 easily mistaken. Both are' 
small, linear insects possessing the same colcuration. However, 
M.obscurolla is indicated as only 2.5 mm. long and 1.25 m. broad, 
whereas li.nigrobilineata is shown as 3.75 mm. long and 2 mm. broad. 
The morphological characters in general including the body and elytral 
punctures of the two species also seam to tally to a great extent. 
Nevertheless, besides the claw difference pointed out above, there is 
also a difference noticeable between the two in the relative lengths 
of the hind tarsus. In 14.nigrolineata it is said to be nearly three
quarters the length of hind tibia; in M.obscurolla it seems to be only 
half as long as the hind tibia. (from Maulik's figur6). 

Now turning to a careful study of the material collected at Delhi the 
following points have been observed. (1) There is a great deal of 
variation in the development of pigment particularly on the elytra; 
(2) There is a good deal of size variation, (3)The claws vary even 
in the same specimen, from apparently simple to those with a distinct 
basal lobe; and (4) the hind tarsi attain three fourth the length 
of hind tibia.
 

The National Puss Collection has some specimens standing under M. 
nigrobilineata. One of these has been collected on mung at Delhi 
and determined as luperodes (= Monolapta) species by G.E. Bryant. 
The others, a good series, are from Mandalay, Burma. The Delhi 
specimen is not at all different from the material now in hand. 
But the Mandalay material shows a darker colouration on the elytra, 
and more prominent basal lobes on the claws. Unfcrtunately, there 
is no South Indian material for comparison. 

In view of the foregoing, it is felt that careful comparison with 
the types of the two species should be made before the correct 
identity of the species is finally established. The types of
 
Monolepta nigrobilineata and 4.suturalis of Motschulsky are said to 
be located in the Moscow University Museum and that of Madurasia 
obscurella in the British Museum (Natural History). 

References: 	MAULIKS., 1936, Fauna Br. India, Col., Chrysomelidae 
(Galerveinae), p.p. 74, 396-397. 

MOTSCHULSKY, V., 1958, Etud.Ent.p Helaingtors, p.100 

IEISE, J., 1922, TIJDSCHR, Ent., 65:80,81. 
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FIELD KEY FOR THE QUICK IDENTIFICATION OF GRASSHOPPERS 
DAMGING PULSES AT DELHI, 

H.D. Vsu 
Division of Entomology

Indian Agricultural Research Institute
 
New Delhi-12. 

There are 329 species of Acridids occurring in India (Kisb3) 1914); out of
which some are destructive to pulse crops. Sirivastave (1964) from Rajasthan
reported extensive damage to pulse crop (Lontil,Lens esculenta by grass
hoppers but has not mentibned any specific species. When there is any out 
break of grasshoppers, usually a list of the species seen in the field is
 
prepared and all these grasshoppers are given the credit of damaging the 
crop but it has been 	found that many species, though numerolas 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 post control
schedules for various pulse crop grown under different climatic regions, it 
is neiessary to make 	a clear, judicious, critial analysis 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 observations 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 fields. This key has boan found to work well

in the fields when trials were made. In case the adult grasshoppers are
 
not available then the faecal pellets may be collected and the identification
 
may be made through faecal pellets (Vasu, 1965).
 
A field key for the identification of grashoppers damaping Puled cropsat Del-h-.
 
1.Adult insect greenish in general
 

colouration................. ..... 2
 
-	 Adult insect not greenish in general

colouration, -*...*.........s....... 5
 
2. 	 Insect adults large sized measuring 40 mm 

or 	over e
 
-	 Insect adults not large sized but medium 

sized measuring 29-31 mm.........4

3. Head slopping unward ......... xaltata 
- Heed not sloping upward colourless greenish

inclining to light brownish......Aswatthamnus 
cylindricus


4. 	Head sloping upward .................. e . ...... Acrida exaltata
 -	 Head not sloping upward.......................... .Atractomorpha crenulata
 
5. 	 Adults measuring over 6 mm in length and 

pronotum not extending over the abdomen ............ 6 
- Adults measuring 6 mm. and pronotum extending 

over abdomen.....................Tetriids
 
6. 	 Adults measure 15 mm in length and 6 ma 

in greatest thickness. Head small and 
narrow towards the front,body short and stout...... Chrotogonus g2. 

-	 Adults measure 18 mm. and 3 ma in greatest thickness 
Head broad towards front.........Aeolopus affini 

Kirby, W.F., 1944, Fauna British India, Orthoptera (Acrididae).2 

Sirivastavap B.K., 1964, Indian, i_. Ent., Silver Jubilee numbers 87 pp. 

VASU, H.D., 1965, Indian J.Ento. M(I):150-152.. 



SCOMMING OF OE4 PLASM OF pULSE CR0PS FOR INSECT RESISTANC 

H.P.Saxena, Sunil Kumar and S.K. Presad
All India Coordinated Pulse Project
Delhi Centre, Division of Entomology,

I.A.R.I.,New Delhi-12
 

The reaction of germ plasm of cowpen (Vigna sinensis), MunR (Phaseolftaureus) and Ur-d (Phssoolus m o) to insect pests were studied during1968. This work was started during Khri .1967, when -1020 lines ofcowpea were screened. 
 Out of these, 32 lines were selected for further
investigations during the next yea... 

During the last Kharif screening was done in 132 lines of cowpeap
including 101 new and 31 from the last years selection, 104 lines of 
Muxwand 100 lines of Uri-.
 

Material and Methods
 

The material was supplied by the Genetics Division of the I.A.R.I.
from world germpla-n collection. During 1967, screening was done on
visual basis and the attack was categorised as slight, moderate and heavy.
Three screenings were done at 4 weekly intervals. Minly the screeningwas directed against galerucid beetle. The attack of jassid, Emoasca
kerri Prutli and aphid, Aphis sraccivora K. was very mild.
 

During kharif 1968, the method of screening was modified. In each lineof 6.5 metre length, leaving border of 0.75 metre on both sides, 5 plants

falling at 1st, 2nd, 3rd, 4th and 5th metre were observed.
 

Streening was done for the following posts:
 

1. Galerucid beetle
 
2. Jassid, E. kerr Pruthi. 3.Aphid, 
A. craccivora K.
4. Semiloopers, Plusia spp. 
 5.Leaf miner, AcrocercoDs Op.
 

Two screenings at 4 weekly intervals, were done. 

For galetrncid beetlo total number of damaged and healthy leaves per plant
were courted. -On the basis of the damage to the 3rd leaf the attack was

graded as slight, moderate and heavy.
 

For jassidg, Epmponsca kerri Pruthi, 
leaf miner, Acrocercons op. and
semiloopers, Plusig spp., total ponAt population on the selectcd plant
was recorded. 
The attack of aphid, Aphis craccivora K. was confined
 
only to few lines.
 

Resul:.,s nd Discussion - The position of different pests was as under:
 

Galcrucid beetle: From 32 lines of cowpea selected during 1967, 5 lines
namely P417..67, P1077-367, P647-67 and P1128-67 were graded in slight
category du-ing both the screanings. 
From the new 101 introduction the
lines included in the slight grade were P1129, P122, P118, P576, P523,
P520, P209-68. During the second screening the varieties coming under
this grade were P237, P245, P249, P220, P211,P150, P118,P108, P91,P579,
P549, P548, P546, P547, P543, P519,P517, P467,P363, P364, F374, P361,
P267, P261, P246, P250, P204, P783, P1126. ut of these 1,783 and P1126
were the most promising since those had the least percentage of damaged
leaves as well. 
 Two lines i.e. P118 and P576 came iL 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 namely

P22, P25, P55, P27, P344, P271, P217, P326, P332, P332, P3331 P336,
P335 and P338 were common during both the observations.
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In urid during the first screening only two lines, i.e. P530 and P145could be graded 
P23, 

as slight. In the 2nd screning, 23 lines nue2ly PI-68,P13,P20, P274, P205, P274, P161,P190, P198, P192, P160, P154,P153,P141, P147, i148,P238, P241,P234, 11240 andi239 were put in slight grade.
None of the lines were common in these screenings.
 
Ja id (mnosco keriPruthi): Since the attack was mild counts were taken
on plant basis. Populations of adults and nymphs were added in final gradifg.The five categories for each crop were (Table No.1): 1.-


I. Lines with nil population... 
2.Lines with population below 5.

3. Lines with population between 5-10 
4. Lines with population between 11415. 
5. Lines with population more than 15. 

From 1967 selections none of the cowpca lines, would come under the first
and second categories, i.e, none had population Iolow 5. In the new
introductions, although no linG could come in the first grade i.e., nil
population, seven lines namely P237, 
 P245, P242, P204, P107, P576, P359could be graded under second category. These.lines are considered promising

for further studies.
 

Both mun_ and urd appear to be less susceptible to the attack of jassids.
This is clear from the fact that in mung, 27 linos and in urid 45 lines
came inthe first grade i.e., had no jassid attack. In the second grade,
mung had 26 and urid had 42 lines. In thL 4th and 5th grade mung had
13 and 8 lines respectively. In
case of urid only one line could be
graded in the 4th category and none came in the 5th category. Moreover
the'population range in mung was from 0 
to 25 and in urid it was from 0
tc 14. Out of these two crops urid was less preferred. 

Leaf _mindor (Accrocercons op.): As is clear from Table - 2, except in two
lines of cowpea none had severe attack. The cowpea was more preferred than
 
mun n uri.
 

Arphid (Anhis craccivora K.): The attack was confined to only few lines in
all the crops.
 

Table -1
 

Screenina for Jassid, poasca Kerri Pruthi 

JassidPoulationor n ant No. of Popula- PromisingCrop Below Between Between Above lines tion
Nil 5 5-11 11-15 15 screen Range. 

line 

cd. 
Cowpea (Old) Nil Nil 5 313 23 5-68 Nil 

P237, P245,
?21 2, Y304,
Cowpea (New In- Nil 7 1424 56 
 101 1-85P107, P?576,troduction), 
 P359. 
Hoong 27 30 26 13 8 104 0-25 Nil 
Uzid 45 42 12 1 Pil 100 0-13 Nil 
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Table - 2 

jcreening of leaf niner, Acerocercops ap. 

Loaf minor-Porp.lation,%lant No. of Popula- Promising
Crop Below Between Between Above inos tion-. linds

Nil 5 5-10 11-15 15 scree- Range 
nLed. tDmiflS) 

Gowpea (Old) 1 12 15 ... Nil 31 0-1"- -Nil 

Cowpea(Now 15 50 26 8 2 101 0-16 Nil 
Introduc
tion)
 

Moong 76 27 Nil Nil Nil 104 0-4 Nil 

Urid 74 26 Nil Nil Nil 1 0-3 Nil 

Table - 3 

Cowpea
 

-Line No, Variet-y Origin -Line No. Variety Origin 

P1129 P772-66 P517 10364-4 Senegal
P122 10088 U.S.&. P467 10324-2 U.S.A. 
P118 10084 U.S.A. P363 1C252-2 U.S.A.
P576 PLL 59 P374India 10257 U.S.A.
P523 ?LL 6 P361India 1C251-3 U.S.A.
P520 PLL 2 India P267 10169 Nigeria
P209-68 10137-1 Guatemala P261 10167-2 Nigeria

417-67 10288 U.S.A. P246 10160-3 Nigeria

P1077-67 
 EL 826411 Mexico P250' 10162-1 NigeriaP1101-67 IC 3338 India P1177-67 Bulk Sample Andhra(India)
647-67 IC 2441 India 1-701-67 1.3 2913 Indiai1128-67 15251 Iran P273-67 10175-1 India 

114r 10155-1 Nigeria P321-67 10119 U.S.A
P245 10160-2 Nigeria 1C322
P249 

P22-67 Pargua
10161 Nigeria P647-67 I.C.2441 Indiai220 10144 Mdagasear P237 10155-1. Nigeria

i211 10138-1 Guatemala P107 10175-1 Nigeria
i150 10142-3 Turkey P359 1C251-1 US.AP18 10084 U.S.L P242 10158 Nigeria
k204 10134-2 Iran 1'14 34P121 IndiaP108 10075-2 Nigeria 1C247P355 U.S.A
 
?91 10067-1 Nigoria P502 10354 Senegal

1579 PLL62 India P498 10350-2 Iran1549 11131 India P545 PLL-27 IndiaZ548 PLL 30 India P427 10298-1 U.S.A
P546 PLL 29 Iudin P267 10169 Nigeria
P547 PLL 29 India 1P256 10168-2 Nigeria
P543 PLL 25 India P250 10162-1 Nigeria519 PLL I India 
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Linc No. Vari tv Origin Line Ne. Varicty Origin
 
P22 
 VP 16-2 India P332 Perembalu IndiaP25 P 17-2 India P333:55 14.S 9720/2 India 
P27 

Moong-9 Pakistrn P336 1535/1. India1P 16 India P335P344 M.S. 9381 IndiaM.S.9719 India P338 1788/9 IndiaP271 
 152016 India 
 P103 15005 
 'UeS..
P217 15148 Afganiptan P164 15068 IndiaP326 M.5.9385 India N.P. 33 IndiaP331 N.A.5 India 
P42 

P353 1788-3 India 

urid
 

Lino No. Variety Origin Lino No. 
 Variety Origin
 
P145 
 T26 (PunJab) India 
 P160 38 (U.i'. LidiaPl-68 N.P.22 India 
 P154 41
P23 N.P.22 India (U.P. )India

P153 39 (U.).IndiaP13- N.P.12 India 

P20 P141 19 (U.P. )India
N.P.19 India 
 P147 29P30 (U.F. rIndiaE0 16571 India P148 30 (U.P.)India
P274 T70 (U.P.)Inda
P205 Bhadola 109 P238 6301 (Bihar )India(U.P. India 
 P241 6304 (Bihar )IndiaP190 T95 (U.P. India P234 6213-1 (U.?.) IndiaP274 6402 (U.P. India
P161 51 P240 6303 (Bihar )India 
P198 

(U.i. India P239 6302 (Bihar )India67-1 (U.. India P32 Kasarkoda
P192 India
97 (Bihar)India 
 P219 5909 
 (U.P.)India
P195 100 (Bihar)India 
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of cowpea, only six lines namely P1177-67From the selections of 1967 
P701-67, P273-67, P321-67, P22-67, P647-67 (Black) were found to.be 
infested. From 1968 introduction, 9 lines found to be Infested were 
P121, P355, P502, PA98, P454, P427, P267, P236, P250. In m_ four 
infested lines were P103, P164, P42 and P353. In urd only two lines 
namely P32 and P279 were attacked. 

Semilooners, Plusia spp: The attack was very mild at the. time of 
observation, so no grading was carried out. 

Notes The details of P numbers referred above under each pest are 

given in Table No. 3. 

WIURE-IMIE OF WORK: 

1. All the lines exhibiting resistance under different crops should 
be iurther screened in larger plots. 

2. The most promising ones, should be further tested by artificial 
infestation in screen house. 

3. Factors responsible for the resistance in the promising varieties 
may be determined. 

4. The entire germplasm should be screened for Tassids, Emposc 
kerri Prutbi; Aphid, Aphis craccivora K., semiloopers Plusia ap. 
and leaf miner, Acerocercops op. The rescreening is more important 
for mung aid Urid because only 104 and 100 lines respectively were 
available for the studies last year. 
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Control of Pea stem borer, Melanarcznsza rhaseoli Coq. (Diptera:Agromyzidae)in peas, Pisum sativum by the use of systemic insecticides. 

J.P.Singh (C)* and R.C. Chhibber* 

INTRODUCTION
 
Under the agro-climatic conditions of Tarasi, the main problem in pea_cultivation faced by the cultivators, is attack of pea stem tFrer,Melanaaromvza uhaseoli Coq. when th plants are young. The fly is 2.07 mm.long and dark metallic green in colour. A female lays 16-46 elongate, ovalpwhite eggs singly in the tissue of the leaf. The tiny, whitish maggothatches out after 2 to 4 days and soon after starts winding through leaftowards the petiole and in one or two days it reaches thebranches (Lall, 1959). stem or the sideThe larval period variesNovember - December and 

from 9-12 days in6-7 in June-July. The pupal period is 7 to(Agarwal and Pandey, 19 days1961). The symptoms of its-attack are wilting andyellowing of the leaves (Singh, 1968). The intensity of the pest infestation is observed as high as 90 per cent. 
It has been observed that an
early sown peas crop is heavily infested as 6ompared
sown crop. In agronomic experimental trials being 
with that of late
 

conducted at ExperimentStation. U.P.A.U., Pantnagar difficulty was faced due to the attack of peastem borer. Keeping this in view a field trial was conducted to find outa suitable €bjmical control of this pest. 

Material and Methods
 
A randomisd 
block design with 4 replications and treatments including5a check was adopted. Three insecticides, Dimethoato (Roger) 5 
(Ti),
Di-syston 5G (T2) and Phorate (Thimet) lOG (T3) at the rate of 1 kg.,
1 kg. and 2 kg. active ingredient per hectare respectivelyin granular form before were appliedsowing. Fourth treatment consisted of 2 spraysof 0.1 per cent Metasystox 35 E.C. when the plants were about 2- inch
tall find 15 days later. In check plot (T5) no chemical was used. In2.1 x 5.1 sq. m. plots there wore 7 rows 30 ems. apart and plant to
plant spacing was 
6 ems. New Line Perfection was sown on 15th October,
1968 and fertilized with Nitrogen at the rate of 20 kg./ha. and 60 kg/ha.each of K20 and P2 o5 . 

First observation was taken after a month of sowing. A total of 100plants from 6 inner rows per plot were selected, taking 20 plants atrandom from each row. In case 
to 

of doubt the plants were dissected outconfirm the presence of pea stem borer. Second observation was
taken after 60 days of sowing.
 

Results and Discussion
 
The data on percentage infestation observed at 30 and 60 days afterplanting are given in Table 1. It is evident that there was severeinfestation in check plots. 

* Department of Entomology, Collogo of Agriculture, U.P.Agricultural University, Pantnagar, Distt. NAINITAL. 
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Table-I. Mean of original percentage and transformed data 
alongwith C.P. Value 

30 days 60 days
Mean of j~ean of IMean of IMean of

Treatments original 1transformed original Itransformed 
1-nercentage Idata |percentage |data 

Roger 5G 31.00 33.48' 24.06 29.13 
Di-syston5G 
 11.25 19.46 7.50 -15.74

Thimet 1OG 6.00 13.70 
 3.75 10.95 
Metasystox 35 E.C. 53.75 47.36 47.00 43.21 
Check 66.25 53.35 56.75 49.51 

C.D. 5% 8.07 7.61 
After 30 days i 

Thimet Di-syston Roger Metas:btox Check
 

13.70 19J4.6 5
 

After 60 days t 
Thi not Di-syston Roger Metasystox Check 

10.95 15,75 . 4.21 49.51 

There were significant differences among the treatments tested. Thimot
1OG 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. IRoger 5G was 
third in the order of its effectiveness and was significantly different
 
on the one hand from Thimet and Di-syston and on the other hand from 
Notasystox and check.
 

It has already been reported (Getzin and Chapman, 1960) that after one 
hour from the timo Thimet has boon applicd, a little or no volatilization 
occurs. Thimut when applied to soil, is partially oxidized and bound 
to the soil. When it is absorbed by the plants, it is initially and 
rapidly oxidized to its sulfoxide and sulfono of the phorato oxygen
analog. While it is a weak anticholinesterasc agont, its oxidation 
products show increasing potency as inhibitors of cholinestorase 
(Bonnn and Caoid., 1957). Due to this property of thidot it is more
 
potent than other systemic insecticides used in the experiment. Di-syston

is oxidizai and its metabolites vary greatly in their ability to inhibit 
cholinostorase (Zweig, 1964). While Roger is predominently an indirect
inhibitor of cholinestcrase and due to this property it appears that it 
is not very effective. Metasystox was sprayed when the plants were about
2 inch tall and it may be conceived that infestation =ight have taken place
earlier than the actual spraying was done. Metasystcx, therefore$ was not 
effective. 

Summary 

Pea stem borer, Molanagromyza phaseoli is a serious insect pest in young
plants of early sown peas i.e. sown in September-October instead of
November-December. Ito maggots enter into the stem and feed inside it. 
The symptoms of its attack are wilting and yellowing of leaves, and in 
severe cases the plants may die, Phorate (Thimet), Di-syston and 
Dimethoate (Roger) were used at the rate of 2 kg., 1 kg. and 1 kg.
active ingredient per hectare as soil insecticides before sowing add 
0.1 per cent metasystox 35 E.C. was spraycd twice in first spraying
when the plants were 2 inch tall and second spraying after 15 days.
Thimet was consistently most effective against the pea stem borer 
amongst all the insecticides used. 
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COH2AL CONTROL OF GLERUCID BEETLE ON PULSES VIZ. ,MUNG, URID AND COWPEA 

H.P. Saxona, Sunil Kunar and S.K. Prasad 
Division of Entomology, IlI, Delhi. 

Galerucid beetle which was earlier identified as Monolcpta nigrobilincata 
(and about which same confusion has criscn in its identification on 
account of its tremendous rosemblance with Iadurtsia obsculla Jacoby) 
is an important post of khrif pulses such as cowpca (YIM sinensis), 
MI (Phn.solus c.urcus), urid (Phn.scolus mn) , Lrhcr (Cna caan), 
and soyabcan (Glycizo max). The adults food on the leaf lamina and make 
holes. latiiough the infestation continues throughout the entire duration 
of the crop, the newly germinated plants are more prone to its attack4 

During khrif 1967, granular systemic insecticides were tried. This 
uxperiment was repeated at a larger scale during the last kharif (1968). 
The results are reported in the paper. 

Matcrial and Methods 

Granular forms of carbamato insecticides viz., Temik and Phorate (Thimet 
10G) and disulfoton in the form of Solverx and Disyston were tried. Each 
product was applied in 4 doses, i.e., 2 kg. per hectare, 1.5 kg. per
 
hectre, 1 kg. per hectare and 0.5 kg. per hectare, The application was 
done before the showing on ridges. First, the insecticide was applied 
in soil and later the seeds were sown with corn planter. The plan of 
of the exncriment was simple randomised block. Each treatment had four 
replication and each plot had four 5.6 metre long rows. The sowing was 
donx, during the first week of July. Those treatments were tried in 
cowpca, M and urid; however, in case of cowpea the dose 2 kg. Solvrex 
was not applied because the shortage of the insecticide and this insecticide 
was not taken into consideration in the results. The variety of co3wpea 
was Rashmi, of mung improved T2 and of Urid T65. 

Observations were recorded six weeks after sowing. Two Plants, selected 
with the help of random table, were observed from each row. Thus from 
each plot 8 plants were observed. Total and damaged leaves of the 
observed plants were counted. 

From the top, holes made by the insect on 3rd, 4th and 5th leaves of each 
plant were counted in case of mung and urid. In case of cowpea, holes 
of 3rd, 4th and 5th leaves wore counted from thu lower side. In cowpea 
the position of leaves was reversed because of the profuse branching in 
the upper portion of the plants at the time of observations Yield data 
was not taken into consideration because of severe nematode attack in 
patches in various plots.
 

Results and Discussion 

The dose of 2 kg. per hectare of all the insecticides proved better in all 
the three crops (Table 1). The results in urid and mun were quite 
significant,. In case of cowpoa the results were not clear. 

In cowpea, Phorate (Thimot) @2 kg. per hectare had significantly less 
percentage of damaged leaves thn in the control but the differences in the 
average number of holes was not significant although the number of holes 
was the lowest in this treatment. In case of mung, Phorate (Thimot) 8 2 kg.
 
per hectare recorded 38.4 per cent damaged leaves as against 84.7 per cent
 
in the c.ntrol. The average number of holes, i.e., 52.7 was also .signi
cantly lower than the average number of holes i.e. 204.2 in the control. 
In urid also the dose of Phorate @2 kdha. proved best as the percentage 
of damaged leaves was 36.6 as compared to 68.6 in the contrbl. The average
number of holes in this treatment were 36.2 as against 201.0 in the control. 
On the whole Dicyston proved better in mung and urid. All its four doses 
resulted in significant control. Temik did not give significant control 
in these crons. 
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Control of~gicrucid bectlG nn kbnrif pulaos by the apnlication 
ranulrr inscticidesaof 

Dosc Percentntae :,f drccd oaveonfvcrr g No. holesInsecti,id ki,/ha. ' 
Copc. M4ont Urid Conic-_ Mong Urid 

Disulfoton 2.0 69.2 52.5 " 35.7 69.2 _48.5 38.2 
(Dicyston)

-do- 1.5 74.2 .58.4 25.2 74.2. --53.7 40.0-do- 1.0 66.9 54.4 29.2 68.4 67.0 53.0-do- 0.5 70.073.6 29.3 73.6 lq6.o -62.5Temik 2.0 65.9 64.4 .47.8 65.4 72.5 73.5-do- 1.5 78.9 71.3 38.3 
 78.9 97.0 C0.0Gdo-1.0 68.5 66.6 36.4 68.5 109.0 102.2-do- 0.5 84.6 
 78.1 58.9 84.6 133.7 102.5
 
Phorate
 
(Thimet 10 g) 2.0 54.7 
 38.4 26.6 57.2 52.7 36.2
-do- 1.5 72.4 80.6 33.2 72.3 114.7 35.7
-do- 1.0 63.3
72.7 41.6 72.7 107.0 45.7
-do- 0.5 76.589.8 45.7 89.8 108.2 85.5Control - 76.4 84.7 69.6 76.3 204.2 221.0
 

C.D. at 1% 
 6.9 25.3 4.5 113.9 102.4 48.5
C.D.at 5% 4.0 21.7 2.5 25.1 76.5 _6.2 

LNES FOR FUTRE IVSTIGATIONS: 

1. It is further proposed to hrnve comparison between one and two insecticidal
applications. Each treatment should have 
two sets. 
In one sot the insocticidal application should be done once at the time of sowing. In the'secondin addition to the basal application done at the cowing time another basal 
sot, 

application should be done six weeks after the sowing.. 

2. After working out e particular rocommondablo dose, its toxicity hazards

should be worked out.
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."INDUCEDVAIABILITY FOR NEUROTOXIN CONTENT IN LATHYRUS SATIVUS" 

Y.RNerkar
 
N.R.e.I.A.R.I., New Delhi
 

B-N oxalyl B-diamino propionid acid found in-the seeds.of Lathmus
 
sativus has been reported to cause neurolathyrism. With the object

of developing a variety free of the lathrogen or with lbw'content of
 
the lathyrogen four commercial varieties of Lathyrus were treated with 

the chemical mutagcn Ethyl Nothane Sulphonate (EM.S).. Seedfsamples of 
individual plants in the 142 generation were screened for the lathyrogen.
 
The results of the variability induced by the mutagen are sunerized in
 
the following table.
 

%Neurotoxin in seeds (at 10% moisture basis) 

Variety 	 Control 34S treiitment
 
Mean Mean Range
 

Rewa-1 0.34± 0.030 0.37 ± 0.148 0.15 - 0.73 

Rewa-2 0.60 0.023 0.48 ± 0.109 0.24 - 0.72 

I,-76 0.45 ± 0.025 0.47 _ 0.137 0.24 - 0.72 

T-2-12 0.68 + 0.041 0.55 + 0.149 0.15 -0.80
 

The results indicate the possibility of realizing wide range of
 
variability 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 results, recurrent mutagenic treatments of selected lines 
(with low levels of toxin) would help to a greater extentp in
 
furthering our pursuit to isolate lines practically free of the toxin.
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PROTEIN QUALITY OF PULSES1 

BY 

Y.P. Gupta 
Division of Agril. Biochemistry

Indian Agricultural Research Institute 

During the recent years, protein malnutrition has assumed one of the 
most outstanding dietary problem in India as well as in the other 
developing countries, and attempts are being made these.days to increase production and use of edible protein in all forms conventional
and non-conventional in order to meet the protein deficiency. In India,
people are mostly vegetarian and pulses constitute an important sourceof proteins in the Indian diet but the proteins from these sources isknown to be inferior in quality. Proteins from plant sources are gene
rally deficient in one or the other essential amino acid. Lysine andmethionine are the major limiting amino acids among the cereals and
pulses respectively when compared to a FAO 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 amino acids genetically and maize of
improved protein quality has already been developed.
 

For this purpose, it was initially thought to screen a numbei of
varieties of different pulses for their limiting amino acids so that
information regarding promising material could be made available to the
breeder for future breeding work. 

Protein was calculated 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 yielding ones)p Mu
 
are reported here. The protein content, methionine and tryptophan
contents expressed on protein basis of different varieties of i are
found to range from 23.8 to 27.3%, 1.28 to 1.81% and 0.73 to 0.91T 
respectively whereas the corresponding values for the different 4M
varieties 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 variety of g - Angul-1

-Pound to be high yielding and possessing better agrono, ic characteris
tics developed by the University of Agricultural Sciences, Bangalore, is
also compared to that of Chafa one. Chfa variety is found to containslightly higher protein content as 25.4% as 
compared to Anigeri 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 values are 1.26% and 0.71%.Therefore Anniperi variety appears to be somewhat better in its protein
quality as compared to Chafa one. Anniger, variety is found to show
higher values for yield, total protein and methionine as compared to 

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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